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dloxmop mexH. HavK npog~. K. H. KPbhIJIOB 


O HEKOTOPbIX HOBbIX METOJIAX TEHEP 
MPOBAHHS 
IJIEKTPOMAIHUTHbIX BOWJIH MUJIJIAMETPOBOrO H 
CYBMHJIJIAMETPOBOrO AMANA3OHOB 


§ 1. Bpezenne 


oon WICKTPOMATHHTHbDIX BO.IH MHVLIHMeT- 
ae ene HIMETPOBOrO HaNa30HOB 3HAUHTeVIBHOII MOILHOCTH 
SAETCH ORMOW H3 OCHOBHBIX H HanO6Oee BaKHEX MpoOsemM coppe- 
me PaHOS€KTPOHHKH, PeuleHHe ee HMEeeT BeCEMA OO.IbuOe Kak 
SEs ee H HayyHoe 3HayeHHe. OnHakO O6DIUHDIE MeTOAL 
ee 3 EKTPOMATHHTHBIX BO.IH CBEPXBBICOKOH YaCTOTL IIpH 
WM M@A4KOBBIX .1aMII, K/IMCTPOHOB, MarHETPOHOB H vlamMi Cc 6e- 
Pe pale tae dIEKTPOMAPHHTHOH BO.IHOH BCTPeydloT BCe O0.1b- 
ae . O.IbLIHe SaTPy AHCHHS HO Me€pe YKOpPOYeHHs JLIMHbI BO.TIHDI, 
ie CHEPHPOBAHHA 3IEKTPOMALHHTHBIX BOVIH KOPOYe OJHOFO MHAI- 

‘HHMCTPa 3TH MeTOJbI OKA3bIBAaIOTCH HENMPHEM.IEMBIMH. | 
poe aoc nPHMeHeHHS BEUUCY KA3SAaHHbIX METONOB Nid renepn- 
POBUHHA PaNHOBO.I MH.LIHMeTPOBOrO- It CYOMHIHMETPOBOrO jAHalIa- 
3OHOB BITE KAIOT H3 TOO, 4YTO BO BCexX Ne pC uHC@HHbIX runax reite- 
aoe metas HCNOJID3Y eTCH B34HMOJCHCTBHE 3/IEKTPOHHOFO noTOKA 
ape sents PESOHHPYIOUleH HH 3aMeIMIOUeli CHCTeMbI. ITO 
: eae a PHBOAHT K TPpyNNHpOBaHHIO 3/IEKTPOHHOFO NoTOKa 
eae ee TepeHaloT CBOIO SHEPrHloO Pe3sOHHpyoUlell HH 
ue nue TeMe, SaTeM XIEKTPOHBI PC3OHHPYIOULEH CHCTEMBI, 

JCOaTeJIbBHOe ABHKEHHE, OTAAIOT SHEPriio B BHAe 3HeEpr 
BbICOKOYACTOTHOrO MOVIM. ae 
ee AJHHbI BOJHbI YMeCHbUIaeTCH O6beM PpesoHHpy- 
Saree aie , BMecTe c TeM YMCHbIMaeTCH H SHEPTHH, 3anacenHas 
pe, a Cl€XOBaTeIbHO, HU OTLAaBAeMAs PC3O0HNaTOPOM MOUL- 

Pete ee DOMANHH TEE KOWe6aHHil. | 
ee Ss A-IHHE BOJIHbI B HECKOWbKO MHJIIHM€TPOB TeOMeTpHyecKHe 
oe se P€SOHATOPa OKA3bIBaIOTCA PaBHbIMH TakKxKe BCerO HeCKOVIb- 
oe aa ada B oe IIPHMEpa Ha PHC. | NpuBezeH paspes He- 
sat aaa ave A MOULHOrO Tene paTOpHoro KMCTpona Ha 12 em 
Are eas M. tla puc. 2 u 3 u306paxenn B COOTBETCTBYIO- 
Mabe Cro pe3s0nkpyroulagd cucTemMa (pHc. 2) H azeKTponnas 
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nytuKka (pHe, 3). 3a30p pesoHATopa AANHOLO KicTpona PARiETOTCS 
neero 0,25 sau. Juamerp TPYOKH WpoteTa 0,58 son, Jina mpostera 
) 64 wa. Orpepctue B 60Ke pesonaTopa HMCCT anametTp 0,6 A042. 

Apyrum upnMepomM MoxKeT CIYKATD TpHBeVeHHasl Ha PHe, 
exema JIBB muaauMeTposoro ‘WHamasolla WH eC reOMCTPHYCCKHE pas- 
mepr [2]. Ora zamma renepuposa.la B ananasoHe 5—7 Mm. Tlodes- 
nas ee MOWMOCTh slocrHrasa 1 ser. Jluamerp X¥rCKTpOMMoro TY uka 
Bowed Obed 0,75 “#4. Gamesiamolay CHCTCMa ObLIA COBLAHA WOTUME, 
HAXOJLANLUMHCH B BO.THOBONC. Hopmaibublil BOTHOBOA JVI TpHbes 
1eunoro JHAWasona UMceT BHYTPCHHHE ra6apntn +8 2,4 AM. Bbi- 
COTA BOLIHOBOAA, COB/LAIOLLETO CTPYKTYPY, 6a 1,2 “a. Teri 65 
CULC.1aNbL H3 30.104e HOH MO.JHOJLECHOBOL NPOBOKOKH Ja MeTpOn OQ.) AGM. 
Ha OWN MHAIEMeTP MphxXOH10Cb 8 wenT1eH. 

TakopLt TEOMeETPHTeCKHE PasMepbl PESOHHPYIOUMS F BA MCL ITAIO- 
WLUX CHCTCM 3TCKTPOHWDIX “aM JLINHNOBO.WIOBOTO MH. WIHMeTpOBOrO 
muamagona. Tip mepexome axe bk KOPOTKOBO.IHOBOMY MIVLIHMCTPOBO- 
My JLWaTasOny ITH pasMepbl AO.LARTD! Obith CULE GHANTHTEAbHO VMCHb- 
nienbl. Tip HaroropicHiil pesouaTopoR i 3A MOJLIMIOMULX CHCTCM Ta- 
KHX pasMepOB BOSHHKAIOT BnaAUnTedbuble TpyMOcTH. Mexannceckite 
pAGOTH! NP ITOM JO/LAKTIDI 6LITD MPOH3BELEUbl C GOWINOH CTCHCHDTO 
rounocti, JLonyckH Mp H3rOTOB.AeHHH TAKOTO PO-te CHCTCM OTPCLLE- 
ASOTCH BCCFO JHILb HECKO.IDKHMH MHKPOHAMI, Tak, Hanmplimep, Hpi 
N3rOTOB-ICHHH KancTpona, ONnHcaHHNOrO B CraTb& [1], AHA sa3Z0pa 
pesouaTopa JLOJDKHA ObL Ta 6bITb BbDINOIHeHAa C TOUHOCTHIO “LO Q.005 sim, 

Jlo6potuocth pesouaTopoR pH YMCHDITCHHIT HX pasmepon, T. C. 
pH VKOpOUCHHH JLIHHD BO.TUDI, SHAUHTe.IbHO YXYINAeTCH. 

C yMeibincnieM JLIMHbE BO-THD! VMEHDINACTCH TAKIKE OObeM NV4U- 
Ka XICKTPOHOB, RBANMOCHCTBYIONLETO © HOAGM PC3OHHPVIONLEH  CH- 
CTOMbL. ITO NPOHCXOANT He TO.TbKO MOTOMY, NTO VMEHDINAIOTCS! PeO- 
MeTpHuecke pasmepbl Wydka, WO Taare HW HOTOMY, FTO HOTE Pe3O0- 
HApylourell CHCTEMB!, BIA MOLEHCTBYIONLEe C TYUKOM, YMEHbINaCTCH 
¢ PACCTONMHEM HO IKCHOHENTHA-THIOMY BQKOHY, HPHueM HOKAsATe.AD 
CTEHCHH Y IKCHONEHTDL TPOTOPMTONA TED yncrote KOTeOANHi. Takin 
OOpasoM, UPH YKOPOVEHHA -LIHAIIDE ROCMIDE GHAUHTC.IbHO YMCHbHTACTCH 
O6' DEM, B KOTOPOM TPOHCXOAHT BIAHMOLLCHCTRHE = XTEKTPOHHOTO HY U- 
Ka ¢ HWOdeM pesonaTopa. Bmecte c TeM HPAKTHUCCKH OCYLLECTBHTD 
BIA MOLELCTRHE OKUSHIBAETCH BOSMOAHDIM TOADKO 6 6O.IbUUIM. TPY- 
OM, HoUpH 9TOM 3HadHTe1bHNaA Tae) Z1CKTPOHOB WOMATACT Ha 3a 
weiniomyyio cucremy. Kpome Toro, ¢ VMCHDITCHHCM JLIHHDE BOATHDI 
BOBHHKACT BHAYHTEIbHOe B8aTPYTHCHHC  B OCVILECTBAEHHT OOPATHON 
CBYBH, OGOeCHEYHBAIOULEH MpPOwece PPYUNNPOBAINI XEKTPOLMOLO Os 
TOKA, 

[lepeuHC.1eHHbIMH BpuTle HC HCYEPIbIBAIOTCH BCC SATPY LHEHHL, BOS 
HIKAIOULHC UPH PEHEPHPOBAHHH 9.1eKTPOMATHTHDI BOVIH MILLI Me? pO- 
BOLO H CYOMHJLIHMCTPOBOrO AHAlasOHOs OOM UHDIME CHOCOGaMH, BMECTC 
CTEM 3 H31OXKECHHOTO CTAHOBHTCH SICHDIM, HONeM y KTACCHUCCKHE MC- 
TOLD OKASbIBAIOTCH HeNPHEM-LEMbIMH ATH PeIUCHHA MOCTABACHHON 
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Sate. PB CRASH C STHM B HOC. ICZIHEe BPOCMS BOSHHNKId MbICdlh O 1lO- 
IVYCHHH DICRTPOMAPHHTHbDIX BOWTH YKdSdHiiblX BbIMde Hd Td30OHOB OC3 
PCSOMHPVIOULIX CHCTEM --HeHOCPCJICTBCHHO OT JIBHIKYILHXCH 31CK- 


af 
g251 005 


SIT TT Hy lt 
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{tact 
8 


21075 
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VPOHOB, TIpH 9TOM taMeTH-IMCbh 2Ba MYTH MO.LYUeCHHA YW3.1TVYCHHS: 
OT VCKOPCHHO J[BHOKYILHXCH 3apA/LOB H OT 3aps/LOB, ALBHOKYHLHXCH 
PAaBHOMCPHO CO CBEPXCBeETOBOH CKOPOCTbIO. Hacroaulad CTaTbA NOCBS- 
ulaered OOBSOPy padoT, TPOBeTeHHHIX B A@HHOM Haripap.rennn. Tlepeli- 
LOM Wk KPATKOMY H3,1O%KCHHIO YKASAHHbIX M@TOJLOB, 


S$ 2. H3nyyenne ycKkOpeHHoO ABMwAYyULeErOCH SeEKTPOHA 


Pacuer 9%ICKTPOMAFHHTHOrFO TO. = HPOH3BOAbHO ABMKYILerocs 
XICKTPHTeECKOTO saps a, MPOH3BBeLeHHbIi HA OCHOBAHHH K.1aCCHueC- 
KOE XICKTPOHHAMHKH, MpHBOLHT K 3aK.ogeHHIo |3, 4], UTO Kaw soe 
H3 UOTeH: ste KTpPHAeECKOe -Fou maruntioe - A, moxer 6nITb Hpesl- 
CTABLICHO B BHJL@ CVMMbI JIBYX I10.1ef Ee FE, i ie. A, rine 


= q  acge -> 12% . 
Ea aap (1) 





iW - ——toag|[R- 02) #1 o)= Le, (2) 
[® wey a ae ae c2 | | 
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ae ee 


pe eR Ne eR). (F _ 2) 
; (R— 82) c2 [R— Key R ec}? (3) 
C eo 
A= elRv]_ , _efeR|__ (Rv) _ RE 4 
2 oe(e— Be)’ { e(r— Re) ce E | ( ) 


rye 
C- - BEJIHYHHA XIEKTPHYeCKOFO 3apaaa: 
AR —paccTtosHne OT 3apaaa 0 TOUKK, rye onpeneraetcs MO. ; 
U-~—CKOPOCTbh ABHOKYULeroca 3apana: 
U--—ero ycKopeHne; 
C ~CKOpOCTh cBeTa. 


Howe £, u Hy mpeacrapaser co6oii He 4ro HHOe, KaK MOE paB- 


NOMeCPHO H MPAMOJIHHEHHO ABHKYULeErOCH 3apAa CO CKOpPOCTHbIO Y, 
Ono y6niBaeT O6patHo nponopuHoHa.tbHO KBapaTy pacCTOAHHS OT 


3apsajla H mpH Y=O oOOpaimaetca B CTaTHYeCcKOe NOW1e 


E,= = un H, =0. (5) 


(v=0) (v=0) 


ITO Noe, KaK Obl ABYOKYWLeeCA BMECTE C 3€pAOM, MOXKET ObITb Ha- 
3BUHO NMOJIEM ,KBa3HCTaTH¥eCCKHM“. 

Bropad YacTb 91€KTPOMArHHTHOTO NOAA, OMHCHIBAeMaA ypaBienl- 
imMH (5) nH (6), 3ABHCHT OT YCKOPeHHA 3apaqa Vv. ONO CylecTBeHHO 
OTAHYaeTCH OT NOAH £, u A, yOpiBaet O6paTHO mponopmHoHabHO 
NepBOH CTeNeHH paCCTOAHHA OT 3aps a H MpeAcTaBAseT CO6O1O 3.1eK- 


TPOMA@THHTHYIO BOVIHY, HCIMYCKa€MYy!O JBHKYULHMCHA C YCKOPeHHeM 3a- 
PALOM. OTO NOTe OOpallaeTcaA B HOVIb, eCIH 


v=0. (6) 


Hla qamekoM paccTosuHun oT 3apafa nose £,, H, (BomHOBOe M0.1¢) 


nmpeoOsamgaeT Hand momem E,, H, (kpa3suctarnyeckum). 

TakuM 06pa30M, MpH BCAKOM YCKOPeHHOM JIBHXKeHHH QIeKTpHye- 
CKHH 3apA HCMYCKaeT 3/JIEKTPOMArHHTHYIO BOVIHY, 3HeEprHua KOTOpOK 
OnpeleaeTCH MOTOKOM BeKTOpa YmMoBa—I!loHHTHHIA 


el 5 
S= 7, [EH| =; EY 5 (7) 


H 3aBHCHT B MepBylO OYepenb OT YCKOPeHHA 3apsAya. 
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Hoaem F,. /7, Mbt B Aa ipuelimem HarepecoBaTbDes He Gy eM. 

[loqiad SHCDrHs, U3Ay4aeMay B CANHHUY BPeEMEHIT (HTOHCHBHOCTb 
H3.1VICHHH) YCKOPCHHO JBHKYIHMCH SAPs LOM, HaXOJLITCH MWYTEM WH 
TCEPHDOBAHH HO 3aMKHYTOH MOBCPXHOCTH YpdBueHHs (7) WH OKa3bI- 
BATCH PaBHOH 


Oe 





D2 ie eo) 
dW 2a ve ee es: (8) 
We err | 


rie % ih awed 


2aMCTHM, TO HHTCHCHBHOCTL H3-1YYeCHHA, HOMHMO YCRKOPeCHHS, 
3QBHCHT CuLe OT SHeEprun H BeAHUHITb! JBYOKYULeTOCA 3apH/la. 

H3 HpeblayuiAxX (OPMY4 MO2XKHO BbIBeECTH HEKOTOPHIC C1e/LCTBHA 
ILE YPOBOFO pacnpeseleuHA H3.TYYeHHA, T. €. ONPEEATS AMAT paMMy 
HOHPaBeLCHIOCTH. 

Tlast MaJIbiX CKOpOCTell HHTCHCHBILOCTh H3.1Y EHH, MpPHXOMUAICH 
Ha CAWHHILY Tearecnoro yr.ta ~ 


adj a a 
7 ey Fo VU sin’ (9) 


———s 


rie @ — yroO.l M@XK/ly MPHOBeHHbIM YCKOPeHHeM H HallpaB.TenHeM H3- 
ATV UeHISL. 7 

Takum OOpa30M, IPH Ma.IblX CKOPOCTAX (vy. c) H31yyeHHe HMeeT 
MAKCHMYM B IW4OCKOCTH, TepMenAHKy.1fpHOH MPHOBeHHOMY YCkhOpe- 
HHO. 


Uae 








Puc. 9. 
lpi yBeIH4eHHH CKOpOCTH 3apsAAa MPOHCXOAHT H3MCHEHHC JiHa- 
PPAMMbL HAMIpaBACHHOCTH (PHC. O) H MPH PeATHBUCTCKHX CKOPOCTAX, 
U 
Kora —-S¢ 1, Ha1yYeHHe HanpaBieHO MONTH Mapai1e.1BuO MIrHOBeH- 
HOM CKOPOCTH 34apaqa H COCpeAOTOUeHO B Y3KOM HHTepBaie YPOB 


NOm Vy 1B. (10) 


Uro KacaercH CNekTpa H3.TyYeHHA, TO 32eCb CleLyeT pa3.iHuaTb 
NCPHOAMMECKOC JBWKEHHE 3apsa H HemepHosMuecKoe. B cayuae me- 
PHOMMECKOPO ABHAKCHHA H3TyUaeTCH RACKpeTHBI CHeKTP, B CAydac 
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ANCHE PHOJUIYECKOPO UBIDKCHH, KAK, HapuMep, Hpi CTOAKHOBCHILL 
Japs KHHbIX VACTHL, H3IV4ACTCH CIMOWINOL CHEKTP, 

PacCMOTPHM HeKOTOpPble NaCTHbIC CIVUAH UB TyNeHlia Ip HepaB- 
HOMCPHOM JABIDKCHHH 3.1IEKTPHUeCKIIX 3apsJLOK. 


H3Aytenue np MOPMOHCEHUM IACKMPU4LECKUX 3apA0068 


TOPMO#KeHHE 3/IEKTPOHA HE SIBIAETCH MEPHOLHYECKHM IpOLeccoM 
H MO3TOMY H3JIYYCHHbIT PH TOPMOMKEHHH HMILY.IbC 3KBHBaLICHTeH 
H3/1YYCHHIO HEMPepbIBHOTO CHekTpa. 

PacCM@TpHBaH B TepBOM NpHOAWKeEHHH IpOWecc TOPMOXKeHHS, Kak 
ABHXKEHHE 3XIEKTPOHA C NOCTOAHHBIM OTPHILATe.IbHLIM YCKOPeHHeM, 
/LEHCTBYIOIWHM B TeEYCHHE Ma.10TO IIPOMEXYTKA BPCMEHH, MOMKHO BbI- 
PAKeHHE JW HMILYIbCa MpeACTaBATL B BILE HHTerpasa Pypbe 1 
HAHTH pacnpexeieHhe 9HeEPrHH B cneKTpe. [Ipa 3ToM OKa3gniBaercs, 
ITO HHTEHCHBHOCTh H3.1VGeCHHA Ji, COOTBETCTBYIONLAS JLIHHE BOUIEDL h, 
OyLeT paBHATHes 

Jj ~ksin?(z — ), (11) 
i 


\ 


oe 


rie 
R — kosPPuyHeHT MpouopuwonabuoctH; 
6 —-WIMPHHa QICKTPOMAPHMTHOFO HMITyIbca, 


[13 dopmyt (11) BuyqHo, UTO HuTeHCHBHOCTH HavryuenHa pHnH- 
MaeCT MAKCHM@/IbNOC 3HAYeCHHC TIpH A ==, == 29 4, KpomMe TOPO, Ip 


Am Kany 


JWIMHaX BOVIH A, Saas = aa hy Sg I Pel 


Ha puc. 6 npexcraBlena 3aBucHMocTh J, == f(A), 43 KOTOPO!L BHA- 
HO, UTO SHAYHTCIbHaT UaCTb BCE H31YGaeMOlL 3HNeEPrHH MPHXOAMTCH 
Ha HHTePBa/l JIHH BOJIH BOJH3H A == Ah, == 26, 


i 
A 


A 
; Gt bt 
7) Z 
Pic. 6. 


Tak Kak IIHPHHa HMILy.1bCa 3aBHCHT OT BpeMellH TOPMOXEeHHA, TO 
H JWIMH@ BOJIHbI, Ha KOTOPy!O TIPHXOHTCs! MAKCHM@/IbHant MNTeHCHB- 
HOCTb H3/1YYCHHH, OMPeLeAHeTCH BPCMCHEM TOPMOXKEHHA J1eKTPOHA. 
TakHM o6pa30M, MOMKHO CO3faBaTb TaKHe (pPH3H4eCKHe yC/OBHA, 
PH KOTOPBIX BPeMA TOPMOXKeHHH OY LET COOTBETCTBOBATH H3J/1y TEHHIO 
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QICKTPOMACHUTHOCO TMYEbea, B KOTOPOM MakKCHMYM HIFPCHCHBHOCTH 
WS TYYCHH UP Ilerca Ha MIAH Me@TPOBDIL Tati CYOMILLTHMeTPOBbUI 
Mala3on, 

[la Takoro poOgsa BO3MOMKUOCTH PeCHEPHPOBAHHA — 9.1TEKTPOMAL- 
HHTHDIX BOMH MILVIIMe@TPOBOLO "Wata3s0Ha ABTOPOM HACTORIILEH CTaThH 
Onto yKasano ene B 1965 Pr. [5]. B caoe BpeMa B 3TOM HallpaBje- 
HHH B JIQTI] Obit pope teHbl TaKAKE H NepBbLle IKCUe PHMCHTA/IbHbIe 
pasoth [5, 6]. B 1947 r. Spit onyOunKOBanbl pa6otnt Pun3s6ypra 
@panka |7|, 3sarem uo03;tyee AcKapbina |8, 9]. 

KakoBo 2Ke OOILee KOAUMeCTBO 3HeEPPull, H3.1yYaeMO 91@EKTPOHOM 
IpH TOPMOKeHAH ? 

lis dopmy.ap (8) myreM nuTerpHpoBanits! MOXHO HaliTH, YTO OO- 
HLH HBV UeHHad SIEKTPOHOM 9HeprHa pH morepe ero CKOPOCTH OT 
uvomo O, T. ec. 0 TOTHOT CTO OCTAHOBKH, PaBHAeTCs! 


Mle T—BPeMS TOPMOKCHII BTCKTPOHA. 
Ip ve (epeitTHBucreKHit Cry al) 


Qu2e2 


dc3e 


WW’ = (13) 


TakuM OOpa3o0M, OOULAS ZHEPrHA U3JTYUCHHA CYULeECTBEHHO 3aBH- 
CHT OT N@PBOHAYAIPHON YHEPHH XICKTPOHOB H BYEMEHH TOPMOKEHHA., 

M3 dopmyit (12) caetyer, TO TaK KaK BPpCMA TOPMOXKEHHA *% 
ONpeACACT {WIM W3TydaeMOil BO.THDI /,,, H, TaKHM OOpa3o0M, MPH 
HOCTABACHHOM 3Qa4e PelePHPOBAHHs MHJIIHMCTPOBLIX WIN CYOMUA- 
AHMETPOBBIX BOJIN LOJOKHO ObITh 341anO, TO Jin MOY YeNHA BOSMOX- 
HO GO.AbWel JHCPrHH H3IYYeCHHH HCOOXOJLHMO ONePHPOBaTb C 3IeK- 
TPOHAMH OOJIbINHX CKOPOCTCH. 

TiwarpaMMa HalipaB.ICHHOCTH HM3.1yUeHHsS Mp MaiblX CKOPOCTHAX 
3I€KTPOHOB OY ACT HMCTh BHA, COOTBETCTBYIOIUN PopMy.1e (9); mpu 
OOIbINNX CKOpocrsax Oyer HaGMOLaThCs HSMeCHEHHE AHATPaMMBI, H 
HpH U->C H3TYYeHNe NOUTH MWapasACAbHO CKOPOCTH 3apAta H Oy 1eT 
cOCpeAOTOUCHO B KOHYCe C YIVIOM AM, onpeev1eMbIM (tpopmy.1oli (10). 


Haay4enne IACKMPUNCCKUX 3aAPHOOB, JBN A YIUNXCH PuBHOMepHO 
nO OKpyHCKHOCMI 


Kak H3BeCTHO, 3aps/l, BETA: BOAHOPOAHOe NOCTOAHHOE Mar- 
HHTHOe HOE MCPNeHLHKYJIS PHO CHJOBBIM M@TrHHTHBIM JIHHHAM, /[BH- 
KeETCA TO OKPYXKHOCTH, UWTOCKOCTh KOTOPO!H pacmtO1O7#KeHa Ne pNeHAH- 
KYJIAPHO MArHHTHBIM CHJIOBDIM JIHNHSIM. TlockOvIbKY JBH?K@HHE NO OK- 
DYRKHOCTH MpOHCXOANT C YCKOPeHHeM, HampaBJICHHbIM MO paflycy K 
WeHTPyY OKPYKHOCTH, SapHAL AOKEN W3AYUATb YICKTPOMArHHTHYt0 
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~ 


Boy. Tipwnumas po BHUMANHe, "TO BYTOM Culydae v LU, 3 (8) 
+ ? fd hd . ‘Tt » at7 fl : on 4 
C1CHYET, YTO HHTCHCHBHOCTL H31YYCHHS OKA3bIBACTCH PaBHoli 
Pec 2 e2 ud 
J = (14) 


38 8 WL BE? 


aoe ees OpOHTbI, 10 KOTOPO! jBHKeTCH 3apxH]. B M@rHUTHOM 

YraoBoe PaCIPeAeeCHHeE HHTCHCHBHOCTH HMeeT MeCTO B COOTBET- 
CTBHH C PaHee H3/IOKeHHHIM, T. e. IPH M@JIblX CKOPOCTAX M@KCHMYM 
H3YYCHHA JI@HKUT B HalpaBseHHn, NE PNCHAWKYAAPHOM K TVWIOCKOCTH 


Bpalle 
PauleHHA 3apAda, IpH OoAbUINX CKOpocTAX, Kora ‘== ~~ oI, Max- 


lee H3NYUCHHA COCpexOTOUHBAeTCA BOAH3H MOocKocTH Op6HuTHI, 
PHIEM yO, B KOTOPOM mpakTHUecKH COCNeNOTOUCHO H3vIy¥ueHHe 
HMC€eT BeTHUHHY MOpsaKa ) 


AQ ~ 7/1 — 82, (15) 

. CnekTpabyoe PaciipeeeHHe W3/1LYYCHHS 3HAYHTCbHO 3aBHCHT OT 
mee KdKOBa HadabHad CKOPOCTb 31eKTpOHa. 

. C1yuae MaJIbIx CKOpocTeli u<ce 34pA], IPH ABHKEHHH MO OK- 
PY*KHOCTH H3/1yuaeT B OCHOBHOM JMHY BOVHDbI 


‘ c M 
\= 2ra—, (16) 


+ 


ae 





Puce. 7. 


IIpH mepexoge Kk 6oabIUHM CKOPOCTAM H3J1yyeHHe cocpenoTon- 
Ba€TCH B KOHYCe C HeOOVIbILLHM TeICCHBIM YIIOM, IPHY€M OCb KOHyca 
COBMaaeT C HaMpaBeHHeM H3ayyenusa. [pu BpalleHHH 3JI@KTPOHAa TO 
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OKPVIKHOCTH HAG AIOLITe. Lb BOCU PHTEAMaeT HaePy Te Tie B TCUCHHG KOPOT- 
KOFO OTPOsKa BPEMeHH, WOK ATORTPOHHPOSO-LHE TO OKDVAKHOCTH HC- 
OOAUbULOIL HY Tbh, COOTBETCEBY JOLT VEY Al (PHC, 7). Pak Kak tpn 9TOM 
HCTOUHHN HW&TY WCHL (JCBHaKE TCT C OOMDULOH CKOPOCTHIO HO Wal paBTe- 
Hilo kK udocioclareco, TO Hucet Mecto spberv /Loumaepa, WH Facrota 
HBV UCHHS SAP, ABH AKYNLCPOCH MO OKPYACOCTH, L1H HETMOJLBH 2K - 
HOPO HAOMO Tare BOSpacTaeT H OKASHIBACTCH PaBLOT 


eer (17) 


) cou 





rie 8  yrot Me KAY CKOpOcTbio UH AHMACH, COCJWIHSHOILEH B Jtal- 
Hb] MOMCUT HCTOUNUK ¢ HaO.0,LATCICM. 

LIpiHiMas! BO BUHMGHHC TaloKke, WTO ONAPOMAPH PQ LATHBUCTC KOT 
HapaBIeHHOCTH BUEPeL HAOOAATe.1b Gyjer BOCHPHIMaATh Kpat- 
KOBPCMCHHLEL HMUYAbC, MOIKHO HOKG3aTD 110, 11, 12], uvo upu Goub- 
HIHN CKOPOCTHX SapsLOB MAaKCHMYM HHTeCHCHBHOCTH NPHXO,LHTCH He 
Hd OCHOBHYIO UacrorTy, a@ Ha BLICOKHC o6eproubl. Hip 9TOM HMeeresl 
KPUTHUECKA FaACTOTA M;,, HA KOTOPYiO HIPHXO/LUTe MaKCHMYM H3V1Y- 
NeHHS, | WIHNa BOJHDI, H3VUaeMasl ¢ HAHOOVI Me HATCHCHBHOCTHIO, 
SHaLHTe.TbHO KOpPOtre AMUH bE BOVTTbDI, COOTBETCTBYIOTILCH OCHOBHOMY 
TOHY. 


dig, Vig l> eB) (18) 


Llanpumep, Up HOSIHOW 9HEPTHA STERTPONOB B 1 M298 MAKCUMYM 
HHTCHCHBHOCTH [pixosurees: Ha TOQO- put OORPTOH. 


[13.1yaeHue JACKMPULECKILN 3apHO0B, GBULNCYIUUXCH B NhpOCMpancn- 
BCHHO NepuOoduuecKOM CMAYUOHAPHOM MUCHUINHOM WAM 
IACKMPHUCCKOM RNOAC 


cal S1eKTpOH OysleT UPOXOANTh VWepes UpoOePpaucTBen no TEPHO- 
ANVeCKOE HOCTOSHHOC BO BPCMCHH MaTUNTHOE ITH 91CRTPHTeCKOC 
Home, TO OH GYET ONMHCHIBATD Te PHOAHTECKY IO OVONTY;. Tes. ILRI 
raTbes C YCKOPCHHEM H, CTeOBATEDUO, OH OYAET UZTYYATH XTEKTPO- 
maruutHylo Bosiy |13]. TlpeactapaM ceOe, HalpiMep, YCTpOHCcTBO, 
u306paxkenHoe Ha PHC. 5. 

IIpemmo.iarad, TO NpOCTPaHCTBeEHHOE pac pCHC-TEle HOM OMHCbI- 
BacTCH CHHYCOH Oli, MOXHO HOKAa3ATh, UTO Pi CpaBHHTebHO HC- 
OOULbDIIHX HOAX H N@CJIIMIKOM MQIbIX CKOPOCTAX TPaCKTOPHA WLEK@ 
rpona 6yjeT BeCbMa GO.Ti3Ka K CHHYCOHJE, pacHOMORKeUHOM B IELLOC- 
Kkoctn NY (puc. 9). PacueT HHTeNCHBHOCTH H3VIYUCHHS 2 9TOM CilY- 
uac |l4, 15, 16] mpnBornT K SaKAIOMeHHlO, TO OOHLEe KO.IMYeCTBO 
HBAYUeEHHOM Wepre Ha uyTH L Ope cee rCA IO cae slylollel (op- 
ay he 


ee at) 81. B,: | a). (19) 


3 mye? Myc? | 
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Ip 3-> 1 usayuenie Onsth cocpeoToreno B yrlaXx BOKpyr 
AQ = V1.2? 
No MAKCHMYM JISJIVUCHIUL IPHXOANTCA Ha dacrory 


Hien See eR ] 
mm me 1 (20) 











Pitc. 8, PHC. So: 


B CHYNA WICKTPHAYECKOPO HOME PeUAOLO HOH POPMy.Ibl OcTalot- 
CH B OCHOBHOM TCMH 24K, OJWIaKO B HUX clenlyer 3samenvith B ona EL. 


S$ 3. H3nayuenne s4eKTPHYeECKHX 3aPs ROB, ABHOKYUIMXCS! B 
AMIACKTpHYeCKHX Cpelax 


Lipit TBIOKCHUN 3Aps2KeHHO! UaCTHILD! B BeENLECTBE MpPOHCXOAUT 
B3aHMOcliCTBHe ee C UACTHIAaMH BelecTBa. B pe3y.ibtare B3aHMO- 
ACHCTBHS 8apsDKCHHAS UWaCTHLa TepseT CBOKO 3HEPPrAto. 

[lpi pacipoctpaneuHhH XIEKTDOMATHHTHOH BOJIHbI B BeTLeCTRE H3- 
MenserTed $(pasOBasl CKOPOCTbh paCHPOCTPAHeHHs! WICKTPOMALTHHTHOH 
BOJHDE Bf pas, TAC N TWOKasaTeclb HPeCVIOM.-ICHH CPpeAbl, HBIS10- 
HLMiiCs (PPVHKIWE YCTOTDE 3TEKTPOMAPHHTHOH BOWHbL. Tak Kak CKO- 
pocrh pacipocrpanueuly  XIeKTPOMAVTHHTHOH BO.IHbI B  BeLLeCTBe 


Cc 
ang <¢, TO B BEHLCCTBE BOBMOKHO JIBIVKEHIE 3apsla CO ,CBePXx- 


CBETOBOHL CKOPOCTHIO®. 

QACKTPOMAPHHTHOe HOW HepaBHOMePHO ABNAKYULCTOCH B /LH9.ICK- 

T Cc 

TpHGeCKOH Cpele 3apsjia CO CKOPOCTbIO UC, TaK KE Kak HW MOC 
BADAa, JIBIDKYULerOCeH B BaKYYMe, MOKeT ObITb MPCACTAB.CHO Kak 
CYMMa JIBYX UOTCID TOIT, JIBHOKYIMEPOcs BMeCTC C 34pH?KeHHOT Ya- 
CTHILGTL, WH OI QICKTPOMAPHHTHOH BOD. UNCeHHbIe 3HAYeHNA 10- 
(CH OUPELeIMtOTCH POPMY.1aMH, AvaTOrTHUHbIMH (3), (4), (5) n (6), 


re ee U 
CTO JTHIUb pasHHiteli, "TO BeTHUHHa B ---—— 1OsOKua ObITh 3aMeHe- 
r rys c 
Wad BOUNX Ha pa, TOuuG Trak Ke Up VY OWH3KOM kK ~~ BO BCeX *Pop- 
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MYJaX, Xd€pPAKTCPH3YIONLUX USTYYeHHC B BaKyyMe, IPH mepexose kK 
r U 
HBV YEHINO B NPOSPaNUbIX JANICKTPUKAX BELHUHHA 3==—— HOM Aa 


ObITh 3aMCHeHa Ha BH. 
Ip ABIDKeNHH 3apsaKeHMOH WaCTHILD B BeEILeCTBeE CO CKOPOCTHIO 


r C 58 
UV > ~~ HPONCXOMNT H3LYYCHHC XICKTPOMATHHTHOH BO.IKbL Lake B 
TOM C.1V4de, CCH YacTHla ABHKCTCA C HOCTOMHHOU CKOPOCTHIO; 3TO 
Tak uasplBpdemoe Wa1ytenie BapinsoBa Gepeukopa. Teopetuyeckoc 
HCCeqOBAHHeE = jlaHHoro Bopoca |[17, 18] npuBowNT K CemytOULNM 
BA KTIOUCHILAM. 

MakcCHMYM H3.1VUCHHS! HMCe@T MeCTO B HdaNpaBICHHH f, COCTABIS- 
tolleM yro.t © ¢ HalpaBeHHeM CKOPOCTH, HpH 3TOM yro.r © o1pe- 
NeIMeTCH H3 CIEAYIOMLCrO ypaBHeHHsl 

] 
cos 4, = ————-. 2 | 
i Vion (w) ( ) 

QHeEPrHs, U3TYUCHHas! Saps LOM Ha @/LHHHIe JLINHbE CrO MYTH, Oll- 

pedemserca 10 (bopMy.ie 


aw 2 a c2 ve) 
Slee () l ao ;) dw ’ 
dl C2 ¢ ven? 


Q : 





PIC ,, OUPeLeMeTCH U3 yC.1OBI 
Bn (,,) == I, 


EQIH TpHHTb JL ¢ YCTdHOBIeHHYIO B K.IaCCHYeCKOH TEOPHH 3a- 
BHCHMOCTb OT YaCTOTbI 


PAE 2, — CTATHYeCKOC SHAYEHHC ¢; 
4) - COOCTBEHHaH YacToTa OCHH-LIATOPOB Cpe, Lb, 


TO (pOpMyia (22) MplnuMaer Ce LYIOWW BILE 








aw e& . EQ w\] 2 c 
ae = We | ( 1) | ) In E9- 3 | (| ce } ern * (24) 
CHeKTpaIbuoe pacnpeseienHe OMmpereimerTcs Clelyioulell op- 
MYyAOH 
aW a ee co ‘ 
aa 3 l seleciadiioss 77 eae | oO. (25) 
( € v2 | 1 -+ (29 1) ; 0 : | 
Wi) — W F 





Tak Kak ApH © > oy, 2 C1 W31Y4eHNS HE HaO.TOMAeTCA, M1, 
MOJKHO YC/lOBHO Ha3RaTb PpaHHYHOl YACTOTOH H3.1ly4YeHHs. 
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Takum o6pa30mM, pH ABHOKeHHI WIEKTPOHA B MURMICKTPIKe CO 
»CBEPXCBETOBOH” CKOPOCTbIO, BICKTPOH YaCTh CBOeTI SHEPrHH pacxo- 
AYCT Ha W3YGCHHE 3/ICKTPOMATHHTHEIX BOVIN, OHAKO 9Ta 3HeEprHs 
CPaBHHTeJIbHO HeBEJIAKa. GHATHTeCbDHO OO.IbUIYIO 3HeEprHlo WIE KT POH 
TEPHET MPH CTOJIKHOBCHHAX HA HOHH3aILHIO H BO3OyxXTeHHe. OwHaKo 
IPH BOSpaCTaHHH CKOPOCTH B PeJATHBUCTCKOIL OOaCTH WOTepH 3uep- 
THH STEKTPOHa MPOUCXOMAT NPeCHMYINeCTBeHHO 61arosapA H3.1y4eHHIO, 

B 1940 r. MangzeapuitamoM Oblia BbIcKa3ana Wen, YTO Np JLBH- 
KCHHH 3apAa B Katlaic C OYCHb MaJIbIM pagnycom (r <A) Havty4ye- 
uH¢c Bapu.iopa — Yepenkosa WO/KHO MPOHCXOAUTb MpaKTHUeCKH Tak 
KE, KAK HB CJYNae ABH2KCHHA B C&MOM JH9ICKTPHKe, HO IPH 3TOM 
HCK/HOYACTCH OCHOBHAS {OIA NOTEPb YIEPrHH 3XICKTPOHA Ha HOHH3A- 
IHIO H BOSOyKXTeENHe; TakKHM oOO6pa3om, mpo6er 3ie€KTpoHa MovKeH 
SHAYHTCBHO BO3paCTH, a BMeCTe C HHM JlO.DKEA BO3PACTH UU JLOVISI 
H31y4aeMOH 3/IEKTPOHOM 3HepruH. B xapneiiuiem 93TOT BOUpOC Ob 
TEOPETHACCKH HCCAeqoBaH | HH36yprom Hn @panKom (7). B oranune 
OT MOPMy.1bl, Ompeesouleli HHTeErpaibHoe u3.1y4eHHE Ha CHHHILY 
AMMHbE TPH ABHKEHHH 3apsja HeMOCpeACTBEHHO B AMIICKTPHKE 
cM. (22), B CIy4ae ABHOKEHHA .B KaHaie uMeer MecTO cle Ly rwouree 
y paBHenHe 

22 / 2 
T= oa | ele es aa) de. (26) 


Kak BHHO, dopmyaa (26) oTranuaetcs oT (22) HawHYHEM NOL HH- 
TerpavioM MHOMKHTeAN | g\*. ITOT MHOAUNTeID BHIUNCIAeTCH yepe3 
(byHkuHH Beccean u Be6epa, oKkaspipaetca, TO OH 3aBHCHT OT OTHO- 


. 
wena —>~. IlpH r— coon crpemMutcH K nya H upH r =O (cnaom- 


A 
HOH MH9eKTPHK) |g |? == 1. Tpa6amxKeHHO MOXKHO CUHTAaTb, YTO CCH 
Pagqnyc KaHala yAOBIeETBOPAeT YCOBHIO 
) A 
r<0O,1l—, 
n 


to |g |? 61u3KO kK eaMHune Hu H3ayueHue SEKTPOHA TIPU ero ABIDKe- 
HHH B KaHae MPOHCXOMNT Tak 2Ke, KaK CCH Obl SIEKTPOH LBUTAaICs 
B C€MOM JLHXJICKTPHKe. 

Takum o6pa30M, HaMeuaeTcH Bropoil HyTp HOY UCHHH 3JeEKTPO- 
MaPHHTHBIX BOJIH HeMOCPCACTBEHHO OT JBHOKYUIMXCH 9Te@KTPH4YeCKUX 
SapATOB —NpH MpONyCKaHHH 3JIEKTPOHHBIX IYUYKOB BOJIM3H JH3.1eK- 
TPpHKa WH Yepe3s KaHaIbl B ANVIEKTPUKAaX. 


§ 4. Mpo61ema rpynnuposanus 


Kak BHZHO 43 (POpMY.1, IPHBeECHHIX B IPC ADIAYIOWHX Waparpadax, 
BO BCCX C/YNaAX SHEPrHA 31€KTPOMATHHTHO!! BOVIHDI, H3.1Y 4ae MOIi 
HCNOCPEACTBEHHO OT ABHKYIMHXCA QICKTPHYeCKHX 3aps LOB, IIpouop- 
KHOHabHa KBatpaTy BeAHYHHbI 3apaga. Ha repsblii Baraa KaxKeTCH, 
WTO 2TO HECYULeCTBEHHO, TaK KaK Ppe4Yb useT OO H3yYNeHHH 931eK- 
TPOHOB, BOIMYHHA KE 3apiJa KaKAOPO 31eKTPOHA BIIOJIHe ONPeszeeH- 
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nan Ww papna 48X10 "CGSE, o1uaKo Hpi OacAHINe MM paccMOTpe- 
HNL BOUpOca OKABIBACTOH, ULO ITO OOCTOATCADCTBO HMCCT HPesBbl- 
MAHHO OOIPUNOe BHAUCHHe. 

“Le1o B TOM, NTO MOOKUO CEOS UPC ACTABHTL X1EKTPUGeECKUH 3apH, 
OOpAasOBAHUbHT OOABIIIM UHCOM XICKTPOHOB, HAXO/WIMIUIXCH B CpaBHH- 
PCAbHO HCOObIIOM OO LCMe, T. C. CROCOOPASHHHL XIEKTPOMMbI CrYC- 
TOK Hai .Haxer’. Ecc pasmepnt crycerka OyYAVT SHAYHTCTbHO Mellb- 
MG H3.1VYUAeMOIL TM Ji (TH bt QICKTPOMAPHHTHOH BOMIbI, TO HeTpy THO 
HOKUBATb, UTO BYTOM CIVHAe H&IVUeHHe XICKTPOHOB, BXOAAULAX B 
CLIVCTOK, GYMOT KOPCPEHTHLIM TE SCPE H3-TYUEHHT MPH ITOM Oy er 
HPOUOPINOMIbHA KBALPATY Sapa crycTKa, @ TAK Kak saps CrycrKa 





() ae? N, 


mie N=. NHGIO SIEKTPOUOB B CrYCTKC, TO H3A1yYYeHHe Ip BCeX HPo- 
UX PaBAbIX YCTOBIIX LBIZKEHIGE BOSpacTaeT HO CpaBHellO C H3Y= 
uenmem oHoro sieKrpona He BON, a BONY pas. 

Orclosa BOSHHKACT UPCSEHLUAHO BAKHAT HpOOTeMa — WaKeTHPO- 
Bans .. Plado chasath, "ro OOPasoBaHHe TAKIEX CPYCTKOB BeChMd Mad- 
AOlL IPOPIKCHHOCTH © OOABHINM THC.TOM 3.ICKTPOHOB B CPYCTKE, ABIT- 
AVULAXCH ¢ OOADIIOH CKOPOCTDIO MH NC paCNOABAIOMLAXCH BO BPEMA 
NBIDKCHUS, MBTHeTCH Saeucit BECbMa Heerkol, OAWaKO HMCHHO B 
HMPOGAIeEME HAKETHPOBAHSL -LCAHT BOSMOAHOCTH HOAVTCHHA OOVIbIIH X 
WOILNOCTeH. JLCHCTBHTCAbHO, HPe-lCraBHM cede, 4UtO Mb OOpa3s0BaaH 
CHYCTKIE C UUCIOM 3ICKTPOHOB  PpaBiHbIM 10%. Tora uw3iyuente Bo3- 
pacrer Re BLO pas, Kak STO “LOAKHO ObL1O Onl OLITh TIpH OObINHOM 
HB1yUeHHH LO’ necnakeTHPOBAHHDIX IICKTPOHOB, a B LOOP pas. Te: 
ONO BOBPACTeT B CLO MIVLUIOHOB pas HO CpaBhelnio C TEM, WTO Mbt 
UMC Obl, CCAM MpoctoO VEC TOK B HaiiteM UpHOope 10 TaKo- 
FO SMAI, HP KOTOPOM B C/UIHHERY BpeMeHl NPOFTCTATO Obl Yepe3 
Hero LO XTeKTPOHOR. 

Takum OOpasoM, CGI Fpl KakOM-44HOO  QCKTPOHHOM TOKE B 
TPVOKe, UC USMC YCAOBHIL BLICBCUUBAIDL 3ICKTPOHOB, OOpPa30BaTh 
13 HHX WaKeTR, TO UB LTYUeHe B MpNoOpe BOSPACTeT BO CTOADKO pas, 
KAKOBO OV LCT FNCAO BXICKTPOHOB B WAKCTC. 

Thit OOPAsOBANHS XICKTPOHMLIX HAKCTOR UPaKTHUCChKH BOSMOWO 
HCHO.Ib30RNHHE CHCTEMb! THA TpPHOJla, B KOTOPOH OCYULECTB.AeTCH 
HAKETHPOBANHE OTCCUKOM TOKA C MOAYITUHEH MOTOKA HO ILOTHOCTH, 
Boiee HCPCHeRTHBHOI sBeIHeTCH CHCTEMA MakCTHPOBAHHA pu MOMO- 
HH IpOUYCKAaHIt X1€KTpOHHOrO HOTOKA Hepes PC3oHaTOP, B KOTOPOM 
HPOHCNOMHT MOY MILT CKOPOCTH X1TCKTPOHUOTO MOTOKA, C HOCIELY O- 
HWM rpylurpowantiom (sABACHHe TAKOe AC, KAKOC HMeeT MCCTO npH 
rpymmaiposannin Bo KireTpouax), HexocraTkom 9Toro MeTO sa ABACT- 
Cy TO, NTO ChOpMHAPOBAHHbHT WakeT B albHelwueM NpH ABHKenHH 
AOBODHO OLICTPO PACILIbIBAeTCH, HOITOMY BOSHHKACT MBICTb O MOA 
ACPAAHHH BICKTPOHHOLO WAKeTA B UCHPEPbIBUOM TOWTE Oeryllel BO.T- 
bl. T.C. TAKHM Ae OOPAsOM, KAK YTO HMeerT MCcTO B AaMIax oery- 
ICH BOCHIDI. 
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TakHM OO0pasoM, TPH CO3;AHHH XIEKTPOHHOTO Lakera ¢ OcTaTOU- 
HO OOALIUHM YHCTOM %I@KTPOHOB, KOTOPDUL yACpPAUBaICH OBL HC 
PACHOL3aICH HA UYTH, LOCTaTOUHOM JVI BbICBCUNBAIHS, BCTPelalorTcs 
SHAUATRIBHDIC TPYMOCTH. Jin pelmenisa ITOH 3a0qa4H TpeOyerTcy HC- 
HOIb30BAHHe BCCX HOBeHINUX JLOCTHACHHH B Texnuke CBU nu peex 
H@MuHX 3HOHHH B arToli o6slacTtH. TeM He MeHee 3TOT BOHpoc MOWKCT 
OMITD B KaKOM-TO Mepe pemen yxKe B HACTOSINLCe BNeMSI, & B /Lalb- 
HWCHMICM BCHKIHIL yCHexX B 3TOH OO6ACTH OYAET CONPOBCAKNLATHCH VC- 
HOXOM HB HOY Y@HHA MHLHIM@TPOBOLO HT CYOMB.LIMMeCTPOBOTO H3.1Y- 
UCUHSI. 


§ 5. SGkcnepuMenTaJbHble pa6oTb! 1O NOTYYeHHIO 93.EKTPOMarHHT- 
HbIX BOJIH MHJAMMeTpOBOrO HW CYOMHAIHMeTpOBOrO AHamasOHOB 
OT WIEKTPHYeECKHX 3aps LOB, ABHKYULHXCH C YCKOpPeHHeM B BakyymMe 


LlOAVUMEHUC DACKMPOMQAZANMHUX BOAH MULANMEMPOBbO2O OLANALOHA 
AYMEM MOPMOHCCHUS IACKMPOHHO2V nNomoKka 


lime B 1986 ro,;y B JIQTHM aspropom janyofi cTraTpuw ObLIN WpoLe- 
JCHb! epBplC ONDIThH NO MOJYYeNHIO WIEKTPOMATHHTHLIX = BOJUI 
MIVLIHMCTPOBOTO 2Nana30Ha TPH TOPMOKCHHH WICKTPOHOB B IOC 
ulocKOrO KONAeHCaTOpa [6]. Bo 3THxX ONbITAX 3I@KTPOHI, BbILICTCB- 
HiNC H3 WICKTPONHOH NyuIKA, ycKOpaHCL mHadparmon, LTpoiia m6 
HHePHH CKBO3b OTBeEpcTHe WHhaipparMbl, OH MWoMasa1H B OOaCTD 
TOPMOSSITMLELO MOI, MALY MWIOCKHMH XIEKTPONAMH, TAC, Te PAH CKO- 
pocTh, H&IYUAIH XICKTPOMATHHTHDUE UMIUybc. Tipu 3TOM ObVIO TO- 
KasaHo, 4YTO B CTYYaAC IWIOCKOH KONCTPYKUHH STEKTPO;/LOB, T. C. IPH 
PABHOMCPHOM TOPMOMKEHHI BXICKTPOHOB, JLIHHA BO.IHDI, Wa KOTOPYIO 
HPUXO,THTCH MUKCHMYM H3.1Ty4aeMoll YHEPrH, OUpC-teTeTcH moO op- 
eve 





= 961/28 gh ts 


Amax e oe ee 
re | 
U, — pa3snvoctbh NOTEHILHAOB, YCKOPHOMLAH 31EKTPOUDbI; 
U/y-- pasuOcTb HOTeNLHA.10B, TOPMO3HLLa WIEKTPONDI; 

dq paccrosnve MexKAy ateKTpo;lamMu An B, 


[13 (pOpMy-IbI BUAHO, UTO JVI MOYUeCHHS! KOPOTKON JWIMNDE BOJI- 
bl A, JLOCTAaTOUHOH HHTeHCHBHOCTH, HeoOxosIMO, UTOOH! Uy O10 
BelukoO, a U, —maso. Onnako yMeubulenne OU, nexkerareibuo, Tak 
KaK OHO IIPHBOAHT K YMeCHbIUeHHIO H3.1yuaeMOll sNeprun. TIpumene- 
HHc we MabIx @ npn 6ombpwmux C/p WpakTHYeCKH OFpanHuHBaercs! 
NpOOCEM M@KAY SAICKTPONAMH, YTO COCTABANHET OCHOBHYIO TPV)JLHOCTH 
HpH HpOBeenHH 3IKCMepHMeHTA. 

[Ipopeld THaTeIbHOe OOe3raAKUBAHHE SAICKTPOJLOB H BHLIOpAaB Co- 
OTBETCTBYIOILYIO HX (POPMY, ABTOPY YAalOCh CO3BLAThH ¥1CKTPHYCCKHE 
NOAA M@KAY WIEKTPOJAMH HaNps*KeHHOCTHIO 70 10° 6 cat. I] pH Topmo- 
XKCHHH 3IEKTPOHOB B TAKHX T10JIHX ObLIO OONAPYAKEHO BIEKTPOMATL- 
HHTHOC H3IYYeHHE, HUTerpadbvas HHTCHCHBHOCTD KOTOPOrO Oba m0- 
payKa 1O° "em, 
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TaxumM O6PasoM, TPH UPOBeE LOHIAL IKCHCPHMCHTAIbHDIX Pa6ot KB 
ASTID Obert noayuenbt BeChMd HeOOAbINHC MOULHOCTH H3VYCHIA, 
TAK KU PaOOTbE [PON3BOJUNINCb C HemakeTHPOBAHHbIM TyuKOM. Bo- 
HWpoe O MAKCTHPOBAHHH, XOTH TPHHILAMHaIbUO H ObLT HaMH yoxKe WaMec- 
UCH. HO UpH cocrormHn TexunKH CBU Toro BpeMeHH He MOP O6DITL 
IKCHCPUMCHTAIbHO pelmen. Ouutako 9TH ONDITH TOATBCP/AWIH UpPTill- 
IMI TbDUVIO BO3MOAHOCTH MOIVICHHS 91CKTPOMAPHATHBIX BO.IH MILI- 
AUMETPOBOLO I CYOMH-LIHMeTPOBOTO /LHala3sOHOB HCHOCPEACTBeEHHO OT 
ABICKVHLUXCH STOKTPHMECKIX 3a ps LOB. 


[lOANMCHUC IACKMPOMQA2HUMHDLX BOAH B YCKOPUMC.UILN 


aAOOTH!, MOCBUILULCHUBIG H3TYTCHHIO 3ICKTPOHOB B YCKOPHTC.IIX, 
MOKUO HOLPABeNTh Wa wwe Ppyiiib. TepBan rpyuna oTuocures k 
HPOBePKe BLIBOJJOB TCOPHH yCBCTHLLeErOcHd” XIEKTPOHA HK BbICHC- 
HNO BAI 9TOrO HavTydeuHs Ha padoty ycKoputreiell. Bropas! 
Ppylla pa6or, HOTBHBINHXCH B MOCICLIHC TO,[bI, CraBHT CBOeCH ILe.UbI0 
HGYUCHNE BOSMORHOCTEIL HOWTVYEHHH B YCKOPHT@QInX 3%1eKTPOMar- 
HUTHDLX BOLL MAJLIHMeTpOBOrO {U1alasoHa. 

Padorama LIpanenko, TlomepanuyKa, Ulpuurepa iu ap. (9. 10, 11, 
IP. BOL, onyGancopanipn B 1944-7. H mossuice, ObLIO MOKA3aHO, 
WTO HCBO3SMOZKHO MOCTPOHTh VCKOpHTeIH THUA GerarpOnHOB c 9Hep- 
rueti Goviee 100.4298, BBHAY TOTO, UTO Tp yTHX CKOPOCTHX iUMee4r 
MCCTO HHTCHCHBHOG 3 IYUCHIIC 9XICKTPOHOB, HPHBOJILee K OObIIHM 
OTe PIM HX SHePrHH. 

[lpi uekoropolt KpHTHueeKoll CKOPOCTH NOTeps YNCPHA Ha H3vLy- 
YCHHO OKASHIBAETCH PABNOH YUCPTHH, MpHOOPCTaeMO! BX1EKTPOHOM, 
HOM IL OUPe leer ,{OTOLOK" pador OeTaTpona. 

IlopRoli. IKCHCPHMEHTAI_HON PaOOTOH HO OOHAPY AKEUHIO BLAH 
MaIVacist Ha padory Oerarpona ssBnaach pa6ota baionrra |2 1], 
ouyoxoBpaniian B 1946 pr. batontr yCTaHOBH.T 34MCTHOe C#HKATHE OP- 
OUTE YACKTPOHd  BCTeACTBNe UOTCph 9HCprHy Ha avryyenne. FTpu 
SHEDIHE Nopsuka LOO 4196 Noreps YHEPCHH Ha H31ydeHHe COracio 
Beuoutry qocturacT 2°, a pawye opé6urn ¢ 83¢% yMeHbULaercsl 
MPHOTUSHTOTDHO Ha 3 eM. Ouumako camo H3IvueHHe bytontry o6na- 
PYRKUTL HE Wiadoeb. Firepecho OTMCTHTb, UFO ero HeyCMeX BYTOM 
OTHOHICHHH OODICUACTCH TOM, ITO, UCXOAY H3 K1ACCHUCCKOH B1EKTPO- 
‘WWH@MUKH, OH WpesUloOarad B OeTATPOHE HaTHUHe NpelMyULCCTBCHHO 
MAKPOPAMNOBOAHOBOTO Havryuenlst, Oujulako, Kak Mb BHAWM, IPH 


VY. EDT Pd pe ETH BAC PCTS CKOPOCTAX MabkCIEM YM H3v1Y YOR HS HPHXOMATCH 
ae Sea: 
Ha BHICOKHE OG6ePTOUL! WOpsLKa Mw ~ ii} . HerpytHo WoKa3sath, ato 


pH YTOM MAKCHMYM H31YNCHHH AOIKCH IPHXOAUTbCA Ha OOACTL 
BIVUEMOVO CBeTA. 

Bo nNOAHOM COTtaCHH C 9TOH TCOPHeH I C 3ITHMH, Kak Ka3a-lOCb Ha 
HCPBbE BBL, WapatOKCabHHMH BbIBO/aMH TlomoKy UH ero CO- 
TPY-LHUKAM, HakOHeH, VAatoch B 1947 Pr. BH38yaIbHO OOHAPYKHTb B 
CHUXPOTPOHe, sIBTOILEMCH = MOJLCPHHISHPOBAHHDIM ~~ BHJLOHSMeCHEHHEM 


Ea) 
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OeraTpolia, CBEYCHIIC, HCHYCKACMOC {LBIDKYULMMACH 91@KTDOHAMH, Wa - 
CTOBKO #p KOR, YTO OHO ObLIO BUAHO AaxKe IPH AHEBHOM cBeTe {22, 23], 
B CooTBeTCTBHH C TeopHeH mpu 380 #298 cBeEYecHHe 6bLIO kKpPacHo- 
BaTbIM, a mp 100 .4298 OHO IIPHHHMaTO TroO.TyOOBATO-Oe/IbIT IBeT. 
SBeHHE ObLIO 1a3BaHO ABJICHHEM ,CBeTHULCrocH sueKTpona*. Tlocae 
[oATOKa UOABHIHCh padotp TaprmMaxa uosoyp., Kopoaena Hap, 
[24, 25, 26[, NOCBITILeHHbIe H3Y4eHHIO CHEKTPa.IbHOro COCTaBa HOBO- 
FO H34yYUenHs, @ TAKKE YIAOBOMY paclpeseeHHIO HHTCHCHBHOCTH 
HATY UCHIHA H HOAAp salu. Bee STH paOOThl MOJINOCTHIO HOJUTBC Pp JL 
PC3V.TbTATLL TEOPECTHUeCKHX HCCIELOBANHH., TpHBE/CHHBIX BBILITE. 

Caclyer HMCTh B BHAY, UTO SHeEPrid H31VUCHHH B CHHXPOTPOHAaX 
OLLU CpaBHHTesthiO He6ObMOH HH JOCTHPaTa OLLYTHMBIX BeJTHUHH 
AMID IPH OYeCHb OO. bINHX SHCPrHsX 3AEKTPOHOB, Oaromapsa Heko- 
FCPCHTHOCTH H30yYY4eHHH, TaK Kak QXICKTPOHb! pH 3TOM pacio.tara- 
IHCbh MO BCeH OpOuTe. 

Pa6or C YCKOPHTCJLIMH, OTHCCCHHDIX HAMH KO BTOPOli Ppynnte, BeCH- 
Ma HeMHOrO, 

B 1946 r. Bexcaep u ap. [27| mpeswiowkuan HCNOAb30BaTb CHH- 
XPOTPOH B KaucerRe LreHepaTOPa 3IEKTPOMATHHTHBIX BOJIH MH.WIMMCT- 
poBoro ;WwanasonHa. B 1900 Tr. 9THM BOTIPOCOM 3aHHMacH Prirorn. IKc- 
HCPHMeHTaIbHO HCCICOBa/ Ha CHHXPOTPOHE BO3MO2KHOCTH renepa- 
HHH YAIbTpaKOpOTKHX BOAH Tipoxoposp B 1948-1956 rr. [28]. Sro 
CAUHCTBEHHAH MOKA SKCNeEPHMeHTa bias padora B HallpaBsicHHH To- 
TYUCHHA PAHOBO.IH HEMOCHPeEACTBeEHHO B YCKOPHTeTHX. 

 pabotax Ilpoxoposa ucnob30Baiesd CHHXPOTPOH Ha 9HEPrHIO 
XICKTPOHOB BO M298 TIP pastuyce op6nrp 8 cw. [lpn asToM, B CHay 
CHELMPHKY PaGOTh CHHXPOTPOHA, PABMEe}) 37EKTPOHHOTO CrycTKa B HeM 
Ob BECbMa Be.IHK, BYTPIOBOH Mepe on ocTHrat oT 97 AO 138°. B pabote 
pacCMaTpHBaOCch H3aryueHhe Tb-ol uo 24-of rapMOHHK (1HHa BOVIHDI 


[TOWeMHbil 
aie CMCCLMENS YHY 


ANY 4eHwLe 






Muncexmop 
83 
Bonnobodo S 
= 
b=) 
femepodun Sg _ 
Ocuunnoepag 


Puc. 10. 


COOTBETCTBOBAA 3 oH 2 Cit), HHTCHCHBHOCTh H3.1YUCHHS KOTOPbIX ObI- 
a OWeHeHa Kak TeEOPeTHUeCKH, TAK H IKCHCPHMeHTAIbHO B 10> © erm. 
Cxema ycranoBkH npuBeyena Ha puc. 10. 
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I cats ¢ OOADINHMH pasMmepaMH CryCTKOB BO3MOXKNOCTH HHTCH- 
CHPUOH TCHEPAQHH MHAHMeETPOBbIX 1 CYOMH-LIHM@TPOBbIX BO.IH B 
CHIXpoTpoHe orpaunucub. Ilo omenke [Tpoxopona, npn yBeMuelni 
TIC VCKOPCIIIbEX 9TEKTPOHOB H HallpsOKeHIsE Wa yaHTaXx HW mepexo.te 
kK OO.CC BHICOKHM TapMOHHKAM MOWKHO TOSYYHTH Ce LVIOULNe 3HaUe- 
Hust MOMLNOCTH H3.1TYUCHHs B HMDYIbCe: 


hen ON oe VRE, 
K==luu~ 10 * em, 


== 0,1 s4t~ 10 1 em. 


YMCHDUCHHE SHCPPHH W31VGCHHA Tp YKOPOUCHH JWHHbl BOD 
OODAICHACTCH B ITOM CIyYdae TEM, NTO C YBOIHYCHHEM HOMepa rap- 


| ] 
MOUHWH (pakrop KOPCPeCHTHOCTH VMCHbINdACTCH KaK very 


7, BTO BpeMA 
Kak Ps IITHBUCTCKIT IPPeKT BOSPACTAaHis USLYUCHHA TIpH Mepexoze 
K 6010C BLICOKHM TapMONHKaM UpONOPMHONaeH +. Takum o6pasom, 
OOa (akropa CBOJITCH K TOMY, UTO C BO3SPACTaUHeM HOMepa TapMo- 
HUW IUCPrist YMCHbULACTCA MpPOHOPUMONAIDHO MM *, 

OuakO CIGLYeT OTMETHTb, UTO IKCHEPUMCHTAIbULIC BOSMOZKHOCTH 
YTOLO MCTO,La CLG HEAOCTATOUHO H3YUCHDI. 


Padomol ¢ MazHUMAbIM UW IACKMpUteCcKUM OHOYAAmMOpaMu 


Bo1953 r. Motiem BiepBble Oblia BHINO.IHeHa 9KCHePUMeHTa.IbHad 
paooTa HO NOAYTEWIO XZIEKTPOMAPHUTHOPO H3.1YU@HHS B Ma@riiTHOM 
OWL IITOPe —- Tak 1M ODT HWa3BaH IPHOOP, B KOTOPOM HaO.11014a/10Cb 
H3IVUCHH POTHTHBUCTCKUX XICKTPOHOB, MPOXO;WHILAX B TONepeuHOM 
HpOCTPadCTBCHHO We PHO,LHYECKOM CTAILNOHAPHOM MAPrHHTHOM TO.le [29], 
Pleo bsopanilad HM YCTanOBKa COCTON.Ta H3 CHeWHaIbHOrO YCKOpH- 
TRI WCKTPOUOB, COOCTBEHHO OILLY.DITOpa IE psla H3MCPHTC.IbubIX 
yeTpoliers (puc. 11). 


Adusnumempobas 
CKQM6R Bonuobod 






Qnek mpeMaénum 





Apucmana | Hocmoguible MA2HUMel 


Baryym YeropumeNl 
Pres Tis 


MortrimeM ObLIM HOCTABICHBE ABA IKCICPHMEHTd: IPH JHEPrHH Q1eK- 
TPOHOB B 100 44296 NO OOHAPYy2KeHHIO BHAHMOLrO CBeTa H IPH IHEPrAHn 
3-5 M236 — 110 NOY NCHHIO 3.1I@EKTPOMAPHHTHDbIX BOTH MHJLIHMeTpOBOro 
/Mana3zona. 
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BuecppoM ciyyae HCHOIb30BAICH JMHCHHbIT yCKOpuTeib Crant- 
(bopckoro YHHBepCHTeTa, BO BTOPOM -- CIe@WHaIbHbI YyCKOPHTC.ib, 
ABJISHOULHLCH OJLHOBPEMCHHO H [PYMNHPOBATe.IeM 31CKTPOHOB. OHWy- 
AATOP TpeAcTaBia Cco6oio CHcTeMy H3 20 NOCTOMHHDIX MAarHHTOB 
(SO MOJOCHLIX 3€30POB), PacNO.IOKCHHBIX Ha paccTosNAH 20 ace Apye 
OT JIPyra, NPHYeM COCCIIHHe 3a3OpbI OOaau MPOTHBOMO.IOXRKHO Ha- 
IpaBJICHHbIMH MaPHWTHbIMH TOJISMH. QVICKTPOHbI MpomeTan MO OCH 
yYCTAHOBKH B OTK@Y@HHOM BO.IHOBOZe. ONbIT C BHAMMBIM H3/1y4YCHHeM 
CTaBH.I 3afaueli TOKO Hadvllogenle W31yUeHHA, YTO U OBWIO jf0O- 
CTHTHYTO. 

[pynnwpoBaHHe MpH OMbITaX MO NOJYYeHHIO BOLIH MHJVIHMeTpO- 
BOrO JWalla30Ha IIPHBOAWIO K OOpasoBaHHIO CrycTKOB C yrviomM (iO 
(pase) B 30°. [43MepeHHe mowyyaeMOli MOLJHOCTH MpOH3BOAHIOCb 
KPHCTALIHYECKAM J@TEKTOPOM HM TePMHCTOPHbiM MmocTOM. MorTileM 
ObWIO NOJYYeHO H3y4eHHe TPH JLIMHC BOWHbI 1,9 MM, MOLWLHOCTHIO 
nopsaKka 1 em (B uMnytbce). 

B paOore oTMeuaeTCH, 4TO POKYCHPOBKa BICKTPOHHOTO Iy4ka B 
OlyIiTOpe G6blia BeCbMa HecoBepimeHHa, Tak 4To Wo OY", iyuKa 
TepAOCb Ha TepBplx lOcMm ilyTH B OHAYyATOpe. B sTOM OOcTON- 
TeIbCTBe, & TaKKe B TOM, YTO B crycTKe G6blI0 He Oowee 2- 10" 
QJIEKTPOHOB, HYKHO HCKATb UPHUHHy paCXOKAeHHA MEH TLy TOMY UCH- 
NOH MOULHOCTbIO H TOK €@ BeTHUHHOH, KOTOPAA OpeNeis1acb TeO- 
peTHYeCKHM PaC¥eETOM — NOPAAKA HECKOJIDKHX KIVIOBATT. 


Ma evempounolu. 
2enepamap 
B84 nQepysna 
AKAUCMPOHHblu 
YCURUMEAb 


B 4. pasonpeoboa3. 














fycnoboe 
cmpoucmbo 








ee TERT 
Leas E a tH Lxaioe 
bee weycr400b0a") FV | ng Acexyus Mae 
Wy AY UKE JO8AMEND AU Maznum 7 
i f 
Ronnumamog 


Puc. 12. 


B 1955 r. nonBHacb 3KCHepuMeuTaibpias pa6ota Kom6a n @Dpe.to 
[30]; OHH Take pa6oTaiIn C MAarHHTHbIM OHAYJLsITOPOM. Cxema HX 
yCTaHOBKH pHBezena Ha prc. 12. Ona B OOMHX YepTax NoBroplet 
yeraHoBKy Motua. [lepHox ondy.tiTOpa PpaBHsICAa 16 cm. Dueprust 
Q/IEKTPOHOB paBHsach 2,3 4298. ; 

TeopeTuyeckoe 3HaNeHHE MOIMIOCTH B AMIMYJIbCe IPH MOJO KO- 
repeHTHOCTH paBHsAoch 1,38 6m mpu = 6,10 a. 
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IKCNCPUMONTUIBUO Obl OOUAPVIKCHA MONLHOCTH HopawKa ~ | mem 
NPH A= 5,60 40", TOUHee, Ha aTY SVT BODE NPHNOAMAACb MAKCH- 
MAIDUAS HIPCUCHBROCTD B CH@KTPO, KOTOPLIT Obl Omper@.ten OT 
dS HO S Als, 

Madee SUaieHie HOAVATCHOM MOLOCTH yKAa3LIBACT Ha C.1a0V IO 
CTCHOMD FDYHUHPOBAHIA XIEKTPOHOB. 

LiCDCILIGM TCHEPh K paccMOTpenHio IKCHEPUMCITAABHDIX pador 
NO TOTVUCHHIO SICKTPOMATHHTHbIX BOTH MALLIEMeTpoBoro. jlamazona 
IPH ABIGKCHT 38 Ps LOB B SULXTCKTPHUCCKHN Cpedqax, T.e. K xpbeKty 
Banmdopa  Gepeikosa. 


S 6. IkcHepuMedTaMbHDIe pa6oTbl oO MOAyYeHHIO IAC KTPOMAarHHT- 
HOIX DOH MHJIHMeTpOBOrO AHana30Ha ApH ABHOKEHHH 9eKTpH- 
WECKHX 3apHLOB B AUDIEKTPHYeCKHX Cpeax 


Ipperm Basutoba-- eperkosa 6 oOAacCMIL CBEMOBELK BO 1H 


[[peakite BCerO UeCKOAbKO GIOB O PesyIbrataxX, MO.TYYCHHDLX IIpH 
NAGUGACHH HOIVUCHHG Co SWIHHOH BOMubI, IPHXOJILUCHICH Ha BILAH- 
MYIO WdeTh Cilentpa, OF XICKTPOHOB, JLBPUKYILUXCH B JUP.I@KTPHyec- 
KN CPlax CO CRCPXCBETOBOIL CKOPOCTbIO. 

PSV 4CHHG CBCPXCBETOROPO ¥X1@KTPOHa ObWIO OOHapyxKeHO BaBu- 
4OpbiM — Gepeukostim ente B o19d4r. Ho HanOo4ee mopOOHO  HCcvTe- 
AOBaHO FepeHkosBbM 2B mepHog 1937 —- 1944 rr. 31, 32,33, 384. 
PiSVuUCHHC BeloCh Wa WYUKAX BYOPHYHLIN 31CKTPOHOB, TO0.1Y YeHHHIN 
BOKIUKOCTIN B pesvaiprate ypqeKkra KomMmrona, BbIsBaNHOrO {-H3.1y- 
CCHHEM — PWLHLOURTHBHBIX USOTOHORB. Teopua anaenist ObLia  jlaua 
TamMaw uw @Ppauikom (17) 
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[losookeniin TCOPHH OLLI ipOBeCPCHbI pPHAAOM Hecre;foBaTetei: 
hosiasoM Ww Pucanurom (1938 r.), Buxospim nu Pungepcornom (1943 r.), 
Pap giro w Hw Puigepcouom (1948 r.) no sp. 

Bee He pede senuble PaOOTH MOATBEPAHIU PCSYJIbTaTbDE TeOPeTH- 
GOCNHN HCCIOTGBAHHE. Plog Be paneuicb QOpMYJIbl, Ope leIAlOLHe 
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NHTCHCHBHOCTb H3.1y4eHHA, pacmpeseteHNe SHEPrHM B CNCKTPC, Hall- 
panleHve W3yyeHHA HT. A. (CM., HallpHMep, PHC. 13, Ha KOTOPOM 
CILIOWIHad JIMHAA MOKa3bipaeT TEOPCTHYECKYIO 3aBHCHMOCTh SHEPrHH 
H3/ly TCHHA OT YaCTOTHI, pe3yIbTAaTbt KE akcnepuMellTa HAaHCCeHbI Ha 
rpapuke TOUKaMH. BUKOB H THuHgepcolH MpoBepHIH OCHOBHY10 (pop- 
MY/LY, OMPeAeTAOMyIO HaMpaBJeHWe H3AYICHHA, B UIMpOKOM AHaMla- 
30He CKOPOCTeli a1eKTPOHOB OT 240 Bo 814 x38. OHOBPEMEHHO ODIO 
HOJLIBEPARAeHO, ATO shekt Baspinaopa—Uepenkosa = HaGv1oaercst 


c 
TOADKO IPH TAKHX CKOPOCTAX 3/1EKTPOHOB, Korya U > oe 


B nacrosulee Bpemsa stor adcPpekT B BULAMOH H yaAbTpaduo.1e- 
rOBOIL YACTAX CHeEKTpa Halle. WIHpOKOe NPHMCHCHHe B npudopax 
Wit CUeTA 3ICMCHTAPHEIX YaCTHIL (CM., HaNpHMep, CTaTbH Mapiua.11a, 
ile IIPHBOAUTCH OGUIAPHbIi] OOZOp NO YEPeHKOBCKHM cueTunkam) [35]. 


Ippexm Basunrosa — TepenKosa 8B OOAACMU BOAK MUAAUMEMpPOBO2O 
Quana30Ha 


Kak 6bl0 yKa3aHO paHee, Ait CHWKEHHA HOTEPb, CBASUIADIX € 
B3QHMONEHCTBHEM 3IEKTPOHOB C BeNLeCCTBOM, MOXKHO ,BbICBEYUNBATb™ 
QICKTPOHHbIA TYYOK, MpouycKay ero B KabHavie jIMaekrpyHKa. lipu 
3TOM HAO TOJIbKO HMeTb B BHALY, UTO paccrowHne OT MyuKa NO /\H9- 


f, 
J@KTPHKA JLOJIKHO OLITb MCHDIIC Ue cote. 


[IpakTH4eCKH TIpH MpOXOACHHH MYYKa Nast LHOTCKTPHKOM pac- 
CroMHHe 3TO KOH@YHO H paBHO 7; TaKHM OOpa3oM, BCe BOWHDI, /THHA 
KOTOPbIX HAaCTOIDKO MaJIa, YTO YCHOBHE 


A 
a Q.1 ae 


Me YLOBACTBOPACTCA, IPAKTHYECKH NC H3Ty TatoT CH. BcsIeCTBHeE 3ITO- 
rO KpHBad pacnipeleieHiaA 3Cprun B CMeEKTpe HMeeT BHT, H300pa- 
*KCHHBIH Ha (puc. 14). BMecto Bo3pacTalina oleprin C WacTOTOI, Kak 


We 






w,(f)= Const fe” 


9TO clelyeTu3TeopHH apdexta Bapuszopa-—UepenKosa, HaO0faerT- 
CH MAaKCHMYM, HOMO2%#KeHHe KOTOPOrO 3aBuCHT OT paccTOAHHsA TyuKka 
mo guaaexTpuka. Jia Toro, YTOOb! MaKCHMYM HHTCHCHBHOCTH IpHile.- 
CH Hd JJIHHY BOJIHDI CYOMH-IHMETPOBOLO HAN MHJLIMMeTpoBoro /(vana- 


23 


sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 


sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 


SOUR HW PH TOM OOULUE IHC PlTibL YSN ECHILE ObLI JLoCTaTOUHO BeSTITKA. 
MCOOXO,UIMO, WPOOLL PACCTONIHE SPO ObLtO BOSMOIKIO MCIDUTe. Ot: 
WAKO UPARTHNeCCeH UPGHYCTH ED YIEKTPOMUDT NVYOK Hast AM9t@KT pit 
ROM TT ONCHD  MGTOM PACCTOSMINH OT Hero BecbMa TPY-IHO. Dra 
PPV AHOCTH UPI HOTVYCIRNT 34@KTPOMATHTHOVO. W3TV4eHHE OT 3apH- 
AOR, ABHAYULAXCS HAL AWS IUKTPIUKOM, SIBINCTCA, TAKHM O6pa30m, 
LOMOCHHTCABHOW K TCM. C ROTOPHMH MBL yoKO O3HAKOMILTHCh, pac- 
CMATPIBA BONDOC HSA VUCHIA ItEKCPOMAPNMTHDIX BOSH Tp ABHACC- 
WIE 3apa OB Bo BakYY Me (Op MMpOBAHe TYIKOB, NaweTupopanie, 
HOI GCUHC OOTDUEUX SHOPPE HT. th). 

Hispecria uth O,tHa padora. p KOTOPOL CACHa WOULITKA IPH- 
MCHHTh 9fPerr Bapuetopa--Uepenkowa “Lis VCHE PAH PasMiOkO.IH MIVI- 
EMETPOBOPO THAUAZONA, ABYOPHL ee — coTpyAMMKH KosryMOniicKOrK 
vubepenrera M. fanoc a EJ Iauimickait [36]. Cxema ux VCTaHOBKH 
HPUBO-LCHa Ha pre. Lo, 


SET aero ae ety 





Pie. 15, 


CPpVANpoBauHblil B pesouarope 2 NPM MOMOIMN KIHCTpOHMOro 
PCHCParopa wWIeOKTPObL ivdoK J TBuraacg Haj, OpuaMon 4 usro- 
TORT HHOH 13 TtO., H 3a7CM HOomasad B KIeTKY Papayen. Merasain- 
VOCKITL TCHOL A) 3 OTPaKAL HS.1YYeNHO HANPaB/A Cro B IpH3My. 
SINOS HS UPB. OOCCNCUUBAAEH HpPit HOMOULH COMMCViONLelL mia- 
CPHEBU OO. PEStyYOUuHO AMLTCG HOHQLatO 2 pylop 6, cocjuHelnntbii ¢c 
BOTHOBOAOSE. OOK EPOUDL MOAN UAC © JICHTOUHOLO BOWLE(ppa MOBOLO 
KATO. TI pHi 3CKTPOHNOFO UVUKa PaBHLdach 4 Ma, Tosa — 
Q,UG Wii. THM UNOKa at AHSICKTIPHKOM 1,7 Cat, BeaTuUnHa TOKO B 
Wyte Ob wa. 

ABTOPH SOIVRL IN HBYU@IHIG = MOLMLUOeTDIO LO~-“ em, uro coBia- 
HOC (aun pacuera, Bo cactyioutei pa6oTe onn Hp MOosraraior 
VOHUGMONLOIO MaPIHOLO HOSE Hapsakensocrpia 10000 2c cDopMu- 
POBATE: SCR TPOMIDUE HVGoK Toamuioit O,OL att, Apropo najteiorcs 
WP MOM HOAvaNrb LO em na mae Bow. BL act. 
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Sakmoyvenne 


LIpoBelenublt WaMit OO80p padoT UO HOAYUCHIO WICKTPOMQLHIT- 
HOPO H3IYUCHHA UCHOCPEACTBEHHO OT ABIDKYULUXCH IACKTPHIeCKHN 
BAP ALOB MO3BOVIHOT CLETATH CAICULYIOULCC 34K AIOUCHUC, 

LIpHuHiaelbHO JLOKa3aHA BO3MOXKIMOCTH PeHCPHPOBAHH XICKTPO- 
MAPHHTHDIX BOJIH MHJLIMMCTPOBOLO H CYOMHALIAMeTPOBOLO JUNalla30H0R 
IPH -WBIKEHMH WZIEKTPOHOB C YCKOPCHHEM B XIEKTPHUCCKHX If Mar- 
HUTHDIX MOWINX, @ TAKKE MP ABHAKEHHM 3IeEKTPOHOB CO CBepxcBeTo- 
BOH CKOPOCTbHIO B ANZICKTPHKaX Ho BO.IN3H AHBICKTPUYeCKHX Cpes. 
OuWHaKO 6O.4bINHX MOILOCTeTi HSYUCHHH MOKA NOTYYNTh He yya- 
ocb. HanOoapmad Mouocth, mo.tyseHnas Motuent UpH YCKOPeHnoOM 
ABIDKCHHI QICKTPHYCCKHX 3apAJLOB B BAKYYMe, HMeeT TOPAROK O4- 
HOrO BaTTa. Tlenotp30Banne addexra Bannropa Yepenkona lIpuBe.10 
K MOTYYenMO MOMNOcTell nopsaKa 10 7 em. 

OcHOBHDIe TPYOCTH UPH NOAYYeUNH pagquOBO”H STHMH MeTOaMH 
3AKOUAIOTCH B HEOOXO/UIMOCTH THLATCIbHOI] (OKYCHpoBKH HH TaKe- 
THPOBANH QICKTPOHNBIX HYUKOB, H3bICKAHHA CU3HYeCKHX yc.loBHil, 
IP KOTOPHIX CO3SHAUUDIE NAKETH HE PaciOI3atCh Obl Ha TIpOTHKeHHH 
TaKOTO HYTH, IPH KOTOPOM IIPOH3ZOLIO Obl MOCTATOUHOR OTIOUKOBA- 
HNC SICKTPOMATHHTHOH 9H PTH, T. €. BOVIHbI OT 3aps OB. 

BropocreneHHbIMH TPYJLHOCTHMH SPRIMIOTCH: HNepe aya 3XICKTPOHaM 
AOCTATOUHO OO/bINAX SHCPrHil H WOAyUYeHHe ocTaTOUIO GOMbILNX 
HX YCKOPeHHH. 

IIpH HcnOwb30BaHHH adipexra BaBustopa—Ue PCHKOBA JOMOVIHUTE.Ib - 
HOW TPYAHOCTHIO ABIHeETCH yAepxKanne C({POPpMHPOBaHHOTO 3AeKTPOH- 
HOrO Aya BOMH3H AHIACKTPHYeCKOH Cpe. 

OWHAKO ITH MeTOALL Tas? B Ce6e 6OvIbUIne BOSMOXKHOCTH. Jlelicr- 
BUTEDNO, Kak YKasbibatoch B OUbITax Moria, 91eKTpOHnNblii Maker 
come pKa Becro c2- 10° s1eKkrponos. !Tpexcrasum ce6e, uTo, —mpe - 
OOMEBAT TEXINYCCKHE TPYJIHOCTH, V/laCTCH VBeAMYNTD UNCIO 31CK- 
POHOB B NakeTe, WORE ero jo o2- 10", Torga w3ay4enne Bospac- 
rer # B IO" pas, 7. @. MOI[HOCTD H3qyueUHsA OyMeT ye n0- 
PHKA ThCHIN KH/IOBATT B HMIYIbCe. BO3MOXKHO, TO OCYILeCTBUTh 
Cpasy TakOC MakeTHpOBallHe He yACTCH, OMNAKO KaK Abi pas pH 
yemexe 3KCHCPHMeHTaTOpa, BbIPaxKalOWLeMCH B YBeAH4YeHHH YHCVIA 
SICKTPOHOB B WaKeTeC Ha OAH NOpAOK, OH OyAer BO3HarpaxylaTEes 
yBEJIMCHHEM Ha Aba MOPAKA MOWWHOCTH HaTyyaeMmoll 91eKTPOMar- 
HHTHOH BOVIHDbI. 

B uacrowimee BpeMi yxKe Hameuawres myTH yCOBeEPIIeHCTBOBaNHst 
(POPMHPOBANHA H HaKETHPOBAHHA SVICKTPOHHEIX MOTOKOB 1 MONO Ma- 
ACATDCH, UTO ITH METOABI IPHHECYT HOM HOBLIC Cle HEBHAaNHbIe MOUL- 
HOCTH Bo MH-NIHMETPOBOM H CYOMIIMUMeTPOBOM Malta3zoHax pastHo- 
BOJIH, 
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Kano. mexn. nayn A, LH. CVUIKORB 


O B/JIMAHHW AMAMETPA JJIEKTPOHHOrO HOTOKA 
H METAJIIMYECKOPO SKPAHA HA FPYNNAPOBAHHE 
IJIEK TPOHOB 


[la mpomece rpynnmnporanus s1eKrpoHOB GoOmbUTOC BANAIHe OKa- 
3b1BdeT OODEMHDII 3apsjl. B Tom cayuae, Kora rpyunbponanHe oreyt- 
CTBYeT, JICHCTBHC QIEKTPOHHOLO OObeMHOrO 3apssta (“Melomero 
TOMbKO MOCTOAHHYIO CaraloulylO) MpPOABIAeTCH B pacliNpenHH vy ya. 
OjHAKO HpUMeHeHHe COOTBETCTBYIONLEPO MaATHUTHOFO NOt eI Hav 
WHC OCTATOUHOTO KOMHYCCTBA TOJOKUTEIDHDIX HOHOB HO3BOMeT 
YPaBNOBeCCUTh CHJIbI B3dHMHOTO paCTa/IKHBaHU WJICKTPOHOB HW MOVy- 
WHT OAHOPONHDIL HOTOK, B KOTOPOM BCe d.I@KTPONDI, JIBHTasich Mo 
NaApa/ICAbHbIM TPaeKTOPHAM, OO1AalOT PABHbIMH TPOJLOJIbHbIMH CKO- 
POCTHMH, 

lip rpyilmipoBanHH xkKe sICKTPOHOB nosBaAAeTes Me peMeilHas! 
CHaPalOllast OOBEMHOFO Bapsa, LElCTBHE KOTOPOH HCBO3MOXKHO CKOM- 
N@HCHPOBaTb HH MOCTOSHHDIM MarHuHTHblIM MOJI@M, HH MQJIONOABHKHDIMI 
NOOKATCADHBIMH HOHAMH. 

MccrejoBanne mponecca rpyniipopanus c yy4erom o6Demuoro 
3apaa B OGUKEM BHJ€ OUeHb B3aATPYANHTeIDNO, OHO MOXxKeT GOBITH 
YCHEMMO OCYMLECTBIEHO JHINb MPH COOTBETCTBYIONLAX YyMpOMeHis xX 
NPOOMCMBI, B YaCTHOCTH, UPH OANOpOWOCTH sty4A, 


JAEKTPOHHbIA NOTOK c GeckKOHeYHO GOAbDLUIMM MaMeTpOM 


ITpequosoxeHve O OeCKOHeEYHOCTH AWaMeTpa TNOTOKA JLOMOJTHH- 
TEbHO yipoulaer uccweyeMylo ApOOMeMy, NOSBOIIA PeIaTD ee Kak 
OAHOMEPHY!O 3amayy. 

Teopua rpymupopannst 31eKTpOHOB ay4ua GecKoHeYHOrO AHaMerpa 
HCXOAMT H3 TOPO, UTO OAHOPOAHHI BICKTPOHHDbI NOTOK, MOCTOAHHAA 
Cararolllad OObEMHOFO 3apsxya KOTOPOTO CKOMMeHCHPOBaHa NOMOKH- 
TCADHBIMH HOHAMH, MpeAcTaBaAneT CoOoli KoOeOaTebHyIO§ cpelty. 
B KJIMCTpoHe KOse6aTebHbi mpouecc MpH He P@/JIATABHCTCKHX CKO- 
PocTAX HW CpaBHUTe/IbO HeOObINNX MapaMeTpax rpynnupopanus 
MOXKHO Mpe/CTaBHTb CeG6e CIe€AYIOUIMM OOpa3om. 

QVI@KTPOHbI JIy4a, BblVIeTeEBIIHe 13 MpOKEKTOpa C OANHAKOBHIMH 
HNOCTOANHBIMH CKOPOCTAMH, MOC@ CKOPOCTHOIL MOAY/UILHH BO BxXOZ- 
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HOM (MOA EE pVioHteM)  VeTpOHeTRe  THAUNHAtOT EP PVIENPOBATbesT — B 
cryernhil (iat takernt). Elponece Ppyulipopaniyt B HPOCe THO TPYOe, 
CONPORO AK LAC MBE Ha PaCTaUHHeM 2TeKTPOCTATHICCKAX (i VHOHOBDIX) CHT, 
MPCUMTCTBVIOHLNX COMPMKCHTIO X1CKTPOUOB, MAPOLOTKACTCH LO TCX 
HOP, HOKA HeEPCMCHILIG CTALAIOMLUC CKOPOCTH HC OYAYT HOANOCTBIO 
SATPAUCHbE Ha UPCOAOTCHHC CHA PaCTaTKUBaHHA, T.€. Kora Wepe- 
MeHHdG Claro: KHHeTHNeECKOH SHEPTHH WepeuAer B NOTeHMHa.Tb- 
Uyio sHeprato erverka. Tlocace sTOrO NO. JkeHCTBHEM CHI OObeEMHOTO 
BAPHNa NAGHETCH OOparitbil Mpouece — Mpomecc pa3srpyllnv pOBaHHil. 
SACKTPOUbL CFYCTKOB OVAVT PaCXOMHTLCH BOA HalpaBeHHA ABHACC- 
Hs lyUa, & MOTCHIMAIbUad SHePrHst WepeleT B KMHETHYCCKYIO, 
BuoOBh HpHOGpers ULePCMeHIble CKOPOCTH, XICKTPOI bl CHOBA HAYHHaloT 
PPV UMHPOBATHCS. 

Takoe uepelonanne B Upeeiax sfyv¥a TpomeccoB PpyMlHpoBallllil 
H Pa3sPPVNNHPOBANHA YZIEKTPOHOB WH HpOHCXOAAULee MPH 3TOM HOCTO- 
HHHOC HpeOOpasoBalhe KHNETHYeECKON 3NePruH B MOTCHIMAbHYIO 
i OOparTuo jit waAGUOLATeJL, Tepe ,BHTaloulerocH CO CKOPOCTbIO 
AYUA, UPeLCTABIUIIOCD Obl KAK KOMeEOAHHe 3ICKTPOHHOTO HOTOKA, 

I[pu NOMOWLH yKa3aHnol TEOPHI MOWKHO PacCuHTaTh nepeMeHUbI 
TOK, OOPAasyIOUNICA B pesy.IbTaTe TpyNMHpORanHy. Tak, HalipHMep, 
3 J[BYXPE3ONATOPHOM KINCTPOHe AaMIMIHTy/a A- TAapMOHHKI TOKA 
OUpelemenrcst BLIPAKeHHem {1,2 


lin Sty I (AX); (1) 
ace 
i, Tocromulant Craraioilad TOKa .1y4a, 
Jo-- pynkuna Becceas uwepporo powa t-ro NOpswAKa, 
NV — napaMeTp rpymllHpoBanns, 


Vuer 3X1@KTPOCraTHyecKHX CHT HpOAObHOTO — PacTaTKHBalHi 
(OGY CTOBICHUBIX He pe MCHIHOH Claraiollell OObEMHOTO 3apsH a) MpoKus3- 
BOJHTCH HPA NOMOML BXOJALLeTO B BEIPaKeNAe INIt NapaMerpa 
UPVINHPOBaHH sl 

: » sinac 
x 


: OS gt Oe ae 
=i =a sina (2) 


. 
= 


sin ae . 7 
OTIHOUICHHAS aa , TAK KaAK TPH KHH@MaTHYCCKOM pacdevte xX OM pe- 


ACLIETCH TIPOCTO TIPOHsBe/LeHHeM KoadPHyneata CKOPOCTHOH MOMY- 
JUULMM Ya CTATHUCCKHIL Yroa mpometa B mpoacTHOH Tpy6e Siac 
Noes. 

Caeqoparetbio, B pesy.iprare jleficrBHst lMepeMCHHO! caralouleH 
OObEMHOLO Sapsjla YMeubINAeTCA IPMeKTHBHBIH NapaMetTp PpyMlHpo- 
BaHA. Qurdako ONTUMadbias BewoHHa X, COOTBETCTBYION,aA MaKCH- 
Ma&cIbHOl A@MIMIHTY1e@ A@HNOll TAPMOHAKH, BCerAa MOKET OBITh LOCTUL- 
HyTa HYTCM MOBLILICHHA AMILIHTY jlbl MOAYANpYlONero HaripwKkennn 
U, Bxoswuilel B KOs pUIHe HT MOJLY AHH 





Z 
So tied m_ NM 
i‘ —_— 
2U 5 , 
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re 
U/, — NOcTOwHHOe YCKOPHIOWee HaNpwKCHHE, 
M— kos@uyHent B3avMOMeliCTBHA B1eKT POOLE AVYUA C 31eK- 
TPHYCCKHUM [IOJIEM pe3soHaTOpa. 
H3 BbIpakenna (2) TakxKe CIeLyYeT, TO MAKCHMaIbHas MIOTHOCTI 
CrVCTKOB MOyYaeTCH MPH 


[sinas] = 1, 
T. @. KOrga apamerp pasrpyunuposains 


(ae (2n + 1) > 2 | ae ee a 


HO HOCKO.IbBKY TIPH 3TOM AOCOJMOTHAH BeeIHYHHa 


sin az 


a? 





a C1eqOBaTeAbHD, UW |X| OyLyT HAanOOAb_WIHMH pH 2-0, TO HA Ipak- 
THKE HCHOJb3YeTCH JIHIUb MepBoe 3HayeHHe a, a IIMeHHO: 


ris 
ence 
Kos(ppHUHeHT a TpeacTaBineT COOO! OTHOMICHTC 


a, 
4 





Qs 
6] 


ripe 
®, ~~ KPpyroBad YaCTOTa COOCTBCHHbIX KOJICOdHHI W1a3Mbl, 
® — KPyroBasl YaCTOTa CHrHaa. 


Uacrota TIa3Mbl, B CBOIO OYCPe Ab, OUPCLeINeTCH BBIPa@aKeHHeM 





: e ; - t 1: 
iD, = V6 ail an re 1,83 : LO Io : U, ‘5 (3) 
rye | 
re -- OTHOUICHITEG BeJIHYHHbI 3a P51 la ATCKTPOHdA K BeJIHUHHe ero 


MaCCHI, 
Oy H Jg — MOCTOAHHHe Claralowe OObeEMHOL MIOTHOCTH WILEKTDOHHOLO 
3apaiia WH MVIOTHOCTH TOKAa. 
YuNThIBaA, UTO CTATHUECKHI yroul lipo.teTa paBer 


yr ol 
= Uy? 
re ~— nHNa yyacTKa rpynuiupoBanns, 


Ce 
Us V/ 2£ Uy — CKOPOCTh 3/IEKTPOHOR, 


NapaMeTp Pa3srpyNNKPOBaHHH MOKHO TPeCACTABHTb TAKKC CTeJLYIOLWAUM 
06pa30m: 
Wp, Wf Wel 


Q,= ~~ = Hh, 
o V9 vy 
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hes 2237/20’ (4) 
TawiimM O0pa3oM, PABCLICTBO 
te SI (5) 


HMUCOT OOTEIUOC BEQYCHEC TPT TPO kTHpPOBd HAY KAIUCTPOHOB, PaK Kals 
OMWO TOB8BOcTeT <uOO BUOLYHCHHTb OFTHMAaTDUVIO 7RITHY  TpOmertHoro 
PpocrpalleyTBa, COCTED Sa Ld PO asitME TPPdail at, AHOO OUPC teTHTL, Pe anita! 
LP) dpe SE SLOLHLOU LEH poe THOPO HpPOCTPaneT Ba. 


QACKTPOHHbIN TOTOK KOHEYHOPO WMamMertpa 


L[pemodo2KcHne © OCCKONCHHOCTH AHAMCTPA WLEKTPOHMOPO  HO- 
row seBiseres, OUCBIEGHTO, GHeTO Wleaibhbm, Pla mpakruke .1Va 
BCCE AL UMeOT KOHETHDUL LHaMerp, TMOYTOMY THCpeMCHHOG  TEKTPITe- 
CKOC HOM, COBTIHOe OCOLCMHBIM 3aps LOM, TMeeT HC TO.TBKO  THpo- 
LOSEBH VIO) COCTAB. LSTOTILN TO (Kal YTO ObLEO yu OCCKOHCHHO IPH PpOWwOM 
JVUC), HO TaOKE HW HOMCP CHV IO COCTABIIOILY 10. cco HCNOMLHTb HS 
TOPO. TTO B OOHEMC CHYCTERA 3APETDE pacUpese1Ciibl PEBMOMePHO TH 
LU Habe DLULOCTIE HBOOPABHTh WOTOK %TEKTPUICCKOLO WOLD! pi HO- 
Mom CHAOBbIX THT, TO OTHOULCUHG M@ACLY HOMePedHoll TW Mpo- 
(OThHOT COCTABIMONUIME HO GV AGT BEIPAKATLeH OTHONLCHHEM TLT0- 
HULLCH COOTBETCTBCHHO OOKOBOLL TH TOPMOBOT HOBePXuOcTel CrYCTKA, 
Brom civadae, KOUL ChyeTKH HMe@IOT Madlyto MpOTsOKCHHOCTH Ss 


EL Mg 
bes 


aati Litt 
“i - 


Ss 


6) 


Phe b. CxOMATHteekoe HB00PWKeTHC POpM ALOR TPOMHDEX CPV CTKOB, 
CLDCABAMID HOKG30HO HATIPABACHHC CHMOBDIN THAI IICKTPHYECKOLO HOA 





HO CPpaBHCHHio © paswuycom sya & (CrOHKHC aucku) (pac. 1a), MOwKNO 
HMPHOAUSHTEIDHO CUHTatD, NTO BeCh TMOTOK MOA MPOXOANT YEpes 
TOMMOBHIC MOBEPNHOCTH Ho OGVCOBANBACT TMpPOAOADHOC  PacTa-TKHBa- 
HUG XY TEKTPOHOB, ; 

CvlelOBaTe.IbHO, Hpi YCIOBHI 


gs. b (6) 


BbI Pd 7K His, CHPAaBe LTH BDC LT OCCKOHCUHO NIH pOWOro JIVUd, 003 
BCHKIX H83MCHCUIE NPUMCHAMbI H Jt da Jyud C KOHCUHDIEM AHAMeCTPOM. 
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OObBIMHO TpOTH*KeHHOCTH CPYCTKOB PH ONTHMAIbHOM cpynmnupo- 
HaUHH HE HPCBOCXOAHT YCTBEPTH IBIEKTPOHHOH BO.IHbI, T. e. 


rye 
/— nepwo Koe6aHnii, 
NOSTOMY ycnoBHe (6) MOMHO B3anHcaTb TaAKKE B BILE 


. Ab ae: = 
die 7, ‘Walt “BS ae (6') 


Ce rer 
j ee 


Uo 
Ecan crycTKH HMCIOT GO.IbULyIO MPOTAKCHUOCTS HO C PpaBHEHHIO 
C paqHYCOM Jy4a (AIHHHbIC TOHKHe WMIHH pb) (puc. 1, 6), To Hpak- 
THYCCKH BeCh HOTOK 31€KTPHYeCKOTO MOA OyNer MpoOxoANth vepes 
OOKOBY!O MOBEPXHOCTb CryCTKOB U4 OOYCIOBIUBATh MOMepeynoe pas- 
rpynnHpoBanke g1eKTpouoB. B asToM culyyuae, T. e. Koraa 


Ss <6 wan \b K = ; (7) 


MPOHOABHOE  PaCTAIKHBANHe 3JIEKTPOHOB He3HayHTebuO, MOITOMY 
HCCEMOBAHHE Mpowecca TPYNMNHPOBAHHs MOXKHO MPOH3BOAHTb Ha 
OCHOBE KHHEMATHUECKOrO pacueTa, YUHTbIBa IIPH 9TOM NOTepH TOKa 
Tyia Wa CTCHKAX MpOseTHOH TpyObl 3a CueT HOMepeuHoro pasrpyn- 
NHpoBaHns. TTpH wcnowb30BaHHH MarHUuTHoli (POKYCHPOBKH J1y4a Ta- 
KHe NOTEPH OOBIYHO OTCYTCTBYIOT. 

Takum o06pa30m, mpoxosbHoe pa3srpynnuposanue 3IEKTPOHOB, BbI- 
SDIBACMOE MPOLOMIbHOH CaralolyelicA 2ICKTPHYeCKOTO HOS! OObeM- 
HOrO 3apaya, 3aBHCHT OT paqHyca wyya. 

B 3aBNCHMOCTH OT BeJHUHHDL paguyca 0 (HH ~O) usMensnercs 
TacTOTa UPOAOIbHBIX KOEOAHHH M1a3Mbl, KOTOPasl B OOULeEM CTyUae 
MOKET ODITh BLIPAKeHA CEMYIONLIM OOpa3om: 

o', = R (xd) o,, 
ne 
©, — TaCTOTa Wa3Mbl B OeCKONEYHO IWHPOKOM JLyUC, 
R(,6)-- xozippuunent MOHWKeHAA YaCTOTDI WMa3Mbl, SABHCHILL 
OT 1b. 
YUNTHIBAN BEIPAKeHHe (3) H paBeHcTBO 
: f 
Iv =a? 
MOMKHO HAHHCaTb, YTO 
Me = 1,83 + 10M fy" Uy (7) = 1,03 - 10! its Us BE 4 0 

Ha OCHOBaHHH  BBIMIeNPHBeJLEHHbIX PaCCyKXNeHHI MOMKHO 3aKVII0- 

THTb, NTO NO Mepe H3MeHeHHS paluyca ayya ot 0 aoc KO3ppH- 
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nent k(ya) AospKeM HaMenrpest OF O10 1, Ocumako JV OUPQTEJIe- 
min cpyusmin Ryo) ple HOODIX SATOH HEN “A lato WeOOXOANMO 
BOCBI3BU C TOM, UTO Ha GIPAkTHke OUCHb TacroO Pave Aya He VLO- 
RieTBOpHeT yetoR (6°) a (7)| Hato Trperkte BeerOo VeTaHOoBiTb 
SABHCUMOCTh NPOLO-IBHOH COCTABONICH 9 TCKTPUTCCKOLO  TLOJT Ey 
or pasuivea 0, 

Boupocremimem Clydae Taka UpOGACMa pomaeTcs Kak OAWOMEpP- 
Had XICKTPOCTATINeCkaN Balada BOCHCTO MC KOOP UTHAT, ABU VILE Co 
CO CKOPOCTBIO Ayu, TB UPC ANOAOA CUTE TO PHOAIMHOCTH TpOTe cea 
PPV MIN pOBAHIE BO MPOCTPAHETBES HHANC POROPe, HPC UMlOTdTaeTes, TO 
CPVCTKH %ICKTPOHOB O,LIAAKOBDE Ho CHMMGTPHUUDE Bo WPOCTPaHCTBC 
OTNMOCHTCAbHO CBOHX HCHTPOR ITH BeG HapaMerppt, XAPABTe PH3VIO- 
Hie HpoOTece PpPYHTNpOBaii: (CeKOpocTh, CMEMLCHTHE  9FCKTPOUOB, 
ITOTHOCTD OOHCMHOLO ZapslAd, BWIEKTPHIUeCKOC Hoe), B JOGOH MO- 
MCHT BPCOMCHH PACHPCLEACHDL BLPOCTPaHChBe Te PHO-LTTCCRH, OH ako 
CHOAVOT OTMOTHTH, ITO BLCHCTBATCABHOCTIE Hponeee PPYHTTPOBAHEn 
HOPHOJUIMICH JIMb BO BPCMCHIL, & HC BTPOCTpPAanetBe, ITO BHO 13 
TOTO, UTO BICKTPOH, OOpasylouwie CrYCTOK, WOATYNaIOT TSM erreHiyy 
CROPOCETT HE OTLOBPC MCT AO, a ie RENCE TCO HO Te KO. TQOGHEER MO JLN - 
AMPVIOHLCTO HaHEpsUKeIIET; HOSTOMY 3FEKTPOLbL, MPOTHC THE aso? 
BXO-WIOPO PEBOHATOPA PAHDMLC PVE (COCTABTHIONLEG ippouwr cryct- 
Ka), HAUHHalOT yoKE TPVAUNpORATLET, B TO BPCMA Kak /LPYPHE 9eTeR= 
TPOHDL (TBLT CryerKa) CHC HO HPO 3asop, Do PUCaydbprare cryc- 
TOK OKA3HIBACTCH HECHMMCTPTUHDIA OTHOCUTCADHO CBOCTO Hen tpa. 
TodbkO B TOM CLyYUaC, KOT La BPCMA MpotTeta, HEOONOANIMOE JDC OTH 
MAIDIOLO PPVENUPOBAHI ILEKTPOHOB, SUATNTETDHO GO bUTe TIC pHo.ta 
KOTCOAHHEL MOS UIPVIOHLePO | HaTpsKeHI,  NICKTPORNHDUT  CPYCTOK 
UPAaKLHNCCKH MOAHO CUNTATL CHMMCTPHYHDIN, 

Hposorpuas CGCTaBsMOMLast Te peMCHHOrO 9TCKTPHACCKOLO WOT 
ip 060i ToUKe AV4a ONpeAcsICTeH MyYTEM CYMMHUPOBAHHA 2 9TOH 
TOUKE NOCH BEeX VXIEMEHTORB OO DeMHOrO saps a. Han6oree Wpocto 
FE. paccaurpinaetes! BLOaAL och ly a. VaHTpiBad NEPHOTTCCKOS pac- 
HPCLOTHHC O6DEMHOLO Aap la HW WperetaBasyt CTO B BILE OECKO- 
HCUNOLO pst/la 


Ss coe 
== bq ¥%,, C08 (Jie), 
pe 

MOKHO Hadith, UTO 94eKTpPHUCeKOe HOE BOOK TOUKC > Ha OCH 
ava parno [3| 

, , tei ie 

“ enn S - % “a 4 

Ii. a2 Dog he, ‘N me hy Rey ( ‘by sin (2s), 


Plo 
poe, Fy a Koa pPianeut CeO), BbIPAKAIONLT BASIC KONCU- 
NOCTH BOTHUNNDE PalaVved VU Ha BLOKTPHUCCKO TOT, papen 
ke, (j0) =k Urjb) = 1 (ajb) A, ({P), (9) 
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Ky o> MOH poBanuas yuku Beecevri Hepboro posa u mep- 
BOVO NOPsLKa. 


Pacuer mepemennoro TOKa noKa3bIRaeT, 4TO BoIpaxkeHne (1) Mo- 
KET OBITH UPUMCHEHO K JIYYaM KOH@YHLIX PaSMepoOk, CCIM BMeCTO o, 
B NapaMerp TPyNMNpOBaHHA MOJCTABUTh w= k(n ~b) o,. Torna 

: es i oy i roves 
im, = 2ly)J, ca sina’, 5"), 
rile 
0" ig oR (175) 
I tafe wo 0 ny 
ad BSS 6 fete: ay RS RL mm 
: “ 174 y/ oe | 


n (10) 
PaxuM O6pasom, dyukina k(nyb) (puc. 2) mpegxcranaser co6oii 
HCKOMBIH KORPDHMNCHT NOHMKEHHA 


“YUaACTOTH IL1a3Mbl, 3aBHCHULHIL OT 
patwyca -lyya, a TakKxKe Bua (MONA) KOMeOaHHT. TlocaetHee cBilie- 
PCABCTBYCT O TOM, YTO 3TEKTPOHHbUL MOTOK C OFpaNNycuHbIM paslny- 


TZ 

plo Bepruas 
S| 

rend ULKAAL 


HU KCHGS 
ULKGAE. 
xy * 

oo 

hme 

oe 
Sa 
a 





12 1,6 nyé 
ae ry ; | R (1b 
Pic. 2. Py itkun R(nyb) (cusommbie ann) a (uTpixoBie MAI), 
ACPAKTEPHSYVIONLHE NH3MEHEHHSA YaCTOThL WaAa3Mbl Hu IIEKTPOCTATH4eCKOrO = pacTaaKll- 
BaHHA S1CKTPOHOB B 3aBHCHMOCTH OT payuyca ayua., 
COM SIBJIN@TCH 


: CpCAOH, OOTaaloulell AHCKPeTHBIM CHeKTpOM 4YacTO! 
KOTeOaHHii, 3 KOTOPDIX HavMeHDILAK wo, =k(yb)o, Wo HanOoub- 
3 Vsanecrna 
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HL @) a NKAACLA 1G THN ACTOT COOTRBOTCTBYCT Ope Cen 


é 
HOW PAPMOHHKE ILLOTHOCTIT OODOMHOTO 3apsVla IAM TONG, 
LombKeHHe YaCTOTHE KOGCOAHIIT TTaSMbE TDHBOANT ko H3MeHCTHEO 
OUTHMEDHOIL CLT UPOe@THOH TPYOM, KOTOPAH ONPCTOTACTCH 13 





papcueTHa as Pay MH UpPH Sa HOM POKAMC THTAGT BeIpaaacl ey 
pee, ee (11) 
oi = ae as hind) 


CTH OKC) SACLaNa Shia TiIpOTeTHOfe TPyObl, TOI UP Be/LeRMOTO 
PUBEHCTBA MOQKHO OUP LOGE OM MAAbUDI TO JTy ta 


ee bp l 
fh ayia? SI It ee) {> he? (717;,D) 


(12) 

Wak BIO Ha pre. 2, Tpit paguyee ayia wy) > 2 KOIMPHMAC HT 
HOIEEKCHISL MACTOTDL Hia3Mbl clot sooo FapMonunii7 paper & (77) =I, 
HovromMy BhipaKenia (11) 1 (12) mpespamalores, B BLIPAAKCHH., COOT- 
BETCVT BV FOTLLC OVCKOHCUHO TI PpOhKOMY fla Oy 


Pe We Waa 
i ee ue —_ enw 


i peer 
titi * 
ae 


| ee 
Cod 





ee eel Uy oboe 
OA 
a WOpMVED “WbE HepeMCHWOre TOKA = B POPMY-LY ce a 
HOAVUCHIBE PCSVAIbTATLE HOSBOGHOT CAGTATD CLCAYIONUIC BL BOA, 
Lip coxpaneniie nocromietBa HAOTHOCTH TOKA fy YMCHITITCITS 
AMAMeTpa SIN IPUBOJUEE KV BOTAICHING OMTHMATLHOI “LTRAUBE TPS Od! 
NO OTHOULCHHIO K CWIIEEE TPVOEE pH OCCKOHC'HLO TLHPOKOM TY ATO 


’ 


[’ _  fonm_ 
Ceili he (rth) 


(ie. 3) 4 CCTOUT Gens NY eT TECHNO: “POlse i, Fea Ae TROLTILE p)- 
. . { oe fy nt m a ; = 
‘HBatb HOCTOSHHDIM TOK VU 2, (HEE TepRldhe rece , TOC VMCHb 


mennes @ daorioerh roki 7, Oyler pacTH, @ ONTIHMATDHDIT YEO 
poeta 2 fo corsiacno) oBiapaakemlo (LF), H8MCHATECH TO 


sheen 


= Opin ~ 


a 

ey “¢ * er rae eee . 

3 Vis ri p GT} aise sere 4 

PACHOMOAKEIUUTN HA OCH TY Ua, Bo roukaX, HAXOJATUIXCH  BOVTNST 

NOBCOXHOCTIL AVY, UPOLOTLune COCTAR SHOTING 31 KTPHUCCKOPO HOd 
MP XTOC A eevee 7 bes Be arenteamanie ies cr E WO IVTOMY 

BOTEsLCTBHC Kpaennix sxpipenkron OyAYT OT-THYATHCA OT Ls, , HOITUN) 

a) PENTHBHOCTH PPS MUIPOBAHIDL IEKTPONOB OY-LET PasAMAHOU BSABM 

CHMOCTH OT IX paiatbuore roaowKennt, Pepapnomepnocth Tpytt: 


ot 
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UHPOBAUA QICKTPONOB WO pasutycy slyua cule 6osee ycH.MBAeTCH 
(pH NatHYHH MeTatINUeCkOrO aKpaila, BAHAHHE KOTOPOTO 20 CHX 
NOP He YUHTHBAIOC). 


onm/t onMm 





Pic. 3. UsmMeucune ontumMaapnoit manip HMPOAeTHOH TpVvOnl NO OTHOINeHHIO K Aine 
TpyOpt Mpa GecKkoHeYHO IIMpOKOM Ay4e B 3aBHCHMOCTH OT pamuyca amyua, 


BanaHne MeTaaauyeckoro 9KpaHa 


B  peavibHbIxX samnax (KmicTponax, JIBB ow ap.) saeKrpoHuue 
‘Tyillt, Kak WpaBH.1O, NPOXOAAT Yepes MeTaLIMuecKHe THYOH (1LHJ1HH- 
APHTCCKHE WH KAKON-H60 ApPyroii Kon@urypaunn) (pac. 4). Iaex- 


pines aie H306paxKeHie OTPHUATCADHDIX (YEPHbIC TOUKH) I MOdOoKI- 
IX (CBETABIC TOUKH) 34PA,10B, COME PKAUUIXCA B CrPYNUNPOBAHNOM JVUe, a TAKIKE 
3APANOB, HABEREHHDIX Ha CTeHKE MpoaeTHoli TpyOn (9kpane)., 


TPOHHBIC CPyCTKH, OOpa3sylouneca pu rpyunnpoBannu TYUa, HABOAAT 
Na creuke TpyObl (9kpana) MpotuBONOsoxKUbIe TO snaky. 3a pA An, 
HOJ€ KOTOPHIX HCKaKaeT pacnpemerenne CoOcTBeHHOrO Qe KTPHe- 
CKOrO HOH cryctKon. IIpn stom mpozouibnoe PaCTAIKHBANHe 9.1eK- 
TPOHOB, a CIELOBATE.IbHO, H 3~P@CKTHBHOCTb PPyYNMHPOBaHAs HX 10 
DaqMyCy CTAHOBHTCH HepaBHOMepHO)i, 


123 
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Handotee pale 1 UO APOGHEIC HCC Te, LOBUTIE! Apamecca PPV Uilil- 
poOBAIIDE C YAeTOM BANDIT MOTACLIIeCKOPO BPA OLIN TPOBC- 
sven Nauom | d} un Pamo [5] Wa OCHOBAIE 2.1€ KT POUHO: BOC BOL 
TCOPHN, OTA TCO! PacewaTpABAes NepHOmMUecKHe H3MCHCHIET CKO- 
HOCTH HW WLOTHOCTH  31CKFPOHNOTO avua Kak B3dHMOJLEHCTBHG BOW 
OODEMHOrO Baps1a TE GagupyeTcs Ta penciure ypapnenlit Makcse.ta 
HP COOTBETCTBYIONLIX TP Pai Hits yearoBHix. Ifpn 9roM aBToOMaTH- 
HYOECKH VUNPLIBAOTCL: BAISTHHC OODEMHOFO ZAP, KONEUMHIE PasMepy 
AVA TH H3MCHCHHE HOTS OODCMHOFO BADHLA TPH Wastin MPa TT 
UCCKOFO IKPAHA, OKPVAKAOULELO WOTOR. Hs anaa3a, OTrpaHHYycHhore 
MA-INMIL HapawerpaMin CpyWAHPOBaiel, HePeITIBUCTCKHMH ChOpO- 
CIAL TCKTPOHOB, HOTHOH KOMITCHCATHTCH HOCTOMHHON CeTara none i 
OTPUIATC.TDUOTO OGHEMHOLO 3a Psta HOOWUTCABUDIMH HOHAMH WH HaeTit- 
MCM CHAbNOT. ARCA BIOT Ce: MATMEETOLO ~ TLOsT Ht, ObLIO HAHACHO, TO 
‘os PHICHY Ou ACCHIE | WAC TOTP! IWTa3Mbl Ha OCH %XTEKTPpOHHOTO 
ay td BaRECIE: FOUbKO “OT OTHOUT TE DALHAIbHOH TOCTONMHOH pace 
npocrpancHua fk HOCTOHUNOM pacirpocrpancHHs CBOOOANOLO  NPO- 

() 


CTpPaHerBa oe ae Se 
4 


oe ee es y sede ee y = ( | 3 ) 
3 


Llocrosiamad £ 3aBucHuT OT Hpoer pancrBenhHo! KOH(DHPY Palin ly da 
Ho OKPVIKAIOULX CPO MeTacLiHueckux crenoK, PaMo  paccMoTpey 
TOAbKO CcALVUalt  TUETHELPHAeCKOTO AVUa BUYTPH ILWJIHIL ApH rec KOH 
TPyYGp W MOTY UIE CTC-TYIOHLee TPAHCHEHACHT NOC YPABHeCHHe JL he 
J, (PD) * I, (yO) Ko (Red) + if (Ry) Ay (yO) (14) 


i a re 


ED cpp 18 OG by RA CRY — ta (REP) Ko GO)” 
Ti gles die ae: 1 SN Becce1n 1 
Ro OTHOUTCHHG — pasUiyca NpomerHoll TPy Oot 
x paguryey ayua Ob. 

That Godee OdUECrO CTY Ua, a HMCHHO LDH KOADILCBOrO WOTOKA 
I KO-TDILEBOIL TPVGe. BEIpadAccMue LUI T aercs B padoTre bparya 
nu Mupana [6]. 

ZaBICHMOCTL KOMPOHIAENTA UOUIUKEUAS TACTOTHL T.TasMb! OT pa- 
AUNCOB “IVa A UKpAla, BMT TeUNAd HPH MOMOMLY BhipaKkennli (13) 
no (4). upiBoanrest Wd pic. Sn 6, orkysa BHAHO, FTO BAAN 
gkpana wa wacrorTy Wla3MbE Wa OCH Vda HEBCAHKO (PHC. 6). 

“List TOPO, YTOOH! ONPCACANTS BATBUITe Ibpalta na pyre yuacthy 
TV 1a. PALONIAC OT OC Ma aCCT OAL r. CleAVeT HMeTb B BLY. 
UTO pacnpeterenne TOTEMINATA WO pa Mycy HOTOKA B WIRTH ApHae- 
CKOL TpyGe UPEACTAB/TETCH BHI PAACHHEM [5| 


Sek apse - 
U=Cl, Ur), (15) 
rie Co WOCTOSIMEAS. OPC ACHte Mad BS HAYA bUbIX YCOBHIH, 
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(atoll TOUKH 3pCHHA OOTbULON MpakTHYecKHT HHTepec HMeert 
padota E. Pundepra [7] uo iiccreyoBannio Wpowecca PpylilHpoBa- 
HH B KJIHCTpOHe. 

E. DunOepr mpescraBHa nore B MNpoOTeTHOI Tpy6e KAHCTpoia 
B BIC CYMMbBI BOHN OObEMHOTO 3dpHa, KAKA HS KOTOPbIX UMCeT 


CnAOuLHou UUNULHODUYECK UL 
nomox 6 mpybe 





Pic. 5. Mamenenne KoapipHNnenTa MOM XKCHIEA Wa- 

CTOTDI MAIGMbI B SABHCHMOCTH OT 72 TIpH PasAHUhtXx 

COOTHOINICHHAX M@KAY paswiycamMi UpoOsTeTHOH TPvOnl 
I Q0EKTPOHHOLO JAVA, 


CBOIO COGCTBEHHYIO UACTOTY KO.1eOalH, 3aABHCAILYIO He TOALKO OT 
IMOTHOCTH 3aps,LOB, HO HW OT pagsHyca uposteTnoli TpyOut. [Jpn Tex 2*¢ 
OPpaHHUeHHAX, UTO H y PaMo, ON Halle, YTO NPO/lO/Ibuoe Pasrpyl- 
MHpOBaHHe 3JIEKTPOHOB B Mooi Touke Jyua, yatenHou or OCH Ha 
paccTOAHHe F, OlpeweateTca MPYHKIIMCH 


Fits fee Teg 


KOTOpad JWI YacTHOrO C.Iy aA (xuraa yO = 2, t= 1 Hn 3430p BxO;- 
HOrG pesoHaTOpa HC HMeet CeTOK) NpPHBe,jeHa Ha PHC. Ti 
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M. Xogopos. BE. Pinmcron a FE. Hasroc [8] 9kCuepHMeHTasTbHO 
(OKaS, UTO TCOPUA PUHOepra MOKET Obllb MPpOH3BOVIbHO 3kCTpd- 
HOMPOBAHa HA OGMaACTh OOSHINHX BeVINYHH HapaMerpa Tpyoilhposa- 
Hist (BILOTD WO v2. 38,0—-4 Wats Al--3+3,9) MW oIpH pacuere oc- 
HOBHOH TAPMOHNKIH Te peMeHHOlO TOKA HCHO.Ib3OBaHO BbIPAAeHHe 


be SOL ICL Y. (16) 





CNAOULHOU ULAUHOpUYECKLL 
nomon 8 mpybe 





Puc. GO. Tlamenenne Kospb@uunenta WonnKeHHs Wa- 

CTOTL U4Ad3Mbl B SABHCHMOCTH OT OTHOMICHIA PawHy- 

COB MpOaeTHOL TPYObl Ho XIEKTPOHHOTO Jtvda iIpH 
PAaSMUUHEIX SHOMCHMNAX YO. 


SUAuHTeIbuO Mpoule, HO 3aro H Melee erporo, Hcc.leqOBaHue 
HpOMeccd LPYUTHPOBAHIA B UpOJI@THOM KJIMCTpOHe C y4etOM BVIHA- 
Mus okpana mpouspern $l M. Spyeiia [9] m 10. A. Kayman [f0f. 
CBOH HCCICLOBAHS! OHH OCHOBDIBAIA Ha TEOPHH OCCKOHEUHO IWHPO- 
KOPO HOTOKA H HpeAUOsIOKeHHH, UTO IPH HaIHYHH CHAbHOrO aKCH- 
QIEDHOLYO MAaPHHTHOLO Osis, OOCCHETHNBAIOMLeErO ABHKeHHE 3/IEKTPOHOB 
LOMbKO WO TpaCKTOPHAM, HaPastC-IbHBIM OCH NOTOKA, pacupeeenHe 
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HPOAOAIbUOL Claraloukel UEPEMeHHOLO DLEKTPHUGECKOLO HOI WO  pa- 
culycy HOTOKA B ILWINIJIpHoeCKOl TPYOe MOKHO. BHIPAsHTb B BUC 


om ta ean ea a sae (17) 
rye 
FE. —-NpoXoipHand C1araloulas! We peMeHHOTO XICKTPHYECKOLO 10.14 
Ha OCH, NO BeVIHGHIe paBHas WepeMeHHOMY T1OJO TipH Oec- 
KOHCUHO OO.IBIJOM JIHaMeTpe NoToka, 
T —~ xospunnent, onpe,levuiembii H3 ypapncuna (14). 


Mynxgus F(at,r, BR) 





oa! i Hts 
OmuHocumenbnan benuvuna paduyca RB 


Pic. 7. Pynniin yy (IT pPUxXOBLIC SL- 
uni), %, (yUKTHpHbe ann) Hf, 
(CHAOMHDIE THIOL) WIA Coy ast, Kora 
(b= 2, R=1 u 3a30p BxOMHOTO pe- 
sOHaTOpPa He 1iIMeCT CeTOK. 


SCIEMCTBHE Pa3BTHUHA HyTel HCCTeORAHHS STH ABTOPhi MOLY UIE 
Hh PIB IHYHbIE Pe3sy/IbTATH!. 

[lo ncecrenoBaHiim SI. M. Opyrelin uposOtbioe Pasrpy MIMpoBAaHHe 
XIEKTPOHOB TIpH GeccerOyHOM 3a30PC B 3aBHCHMOCTH OT HX pasa db- 
HOrO HOMOKeCHHA ONpPe LeIACTCH (Dy HKIWHElt 


p, 0M LTA bir) sau 
hly/Jyo(Try 10 (RY) 
uo pacuetam x#Ke 1O. A. Kanmana-  (pynkiitert 


sins} ly (r) (19) 


Py [LST bo 1) | Te 


oy 
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Lid CPpaBeeHiin OO 3TH VENIUET TPEBe CHIL ta pue. 7 Lis TORO 
WE MACTHOPO CIN, GIA BOTOPOTO WokasaKa (pvikmint Pus6epra, 
ip @al=O pee rpa (bvnkinn onpeseasores oTHOmTeNTEM 
fy (7b) | 
hey NOPAWTCPHSVIOUUIM H3MCHCHHe KOVPQHINNEHTA B3IAHMOZCI- 
WEN | 
CTRUA TY Ta ¢ TOTeM pesouaTopa B CAyTae Geccerouo0rgé sasopa. 
PacnomwkAChhe MeaLY PVHKUNeH Pundepra wv ABY Ms OCTaJIbHbIMA 


/ = 
(PYHKILSIME i pli VO oopnacusicresi PEM, UTO HOGTECAHHE He YUHTbI- 


BatOT HOWMARCHHG UaCrOTbh IWta3Mbl ua OCH 1vua 3a CueT Cro KOHOH- 
HPIX PasMePOB HW BAIAHHA akpaia, Tlosromy upnH 74° 2 un Ry I, 
KOM VRa3aible IPPekTH HCBCAMKIH, BCe TPH MVHKIMIA 0,/LHHaKOBO 
MOPNT ODITH HCHOTbSOBAHbL Dist pacuCTOB TPyNMipoBanit B Apere- 
a Sr) i eS ee. 

OueBHANO, UP MCUDUINX 31aueHHsix yo PvHxiLs Puldepra 6y ler 
NOME HPABILTDHO OTPAKATh PHBHICCKHTL CMBIC HPONCXOMAULUX ABJIe- 
HHH, VOM “(BE APYTHO (YUKUAH, KOTOpbie HCPeOLeHHBAIOT B.THAHHC 
APA Ti, ClCLOBATCADHO, HePABHOMCPHOCTbh TPYUNHPOBaHNA 3eK- 
TPOHOB B SaBUCHMOCTH OT HX PpasWaQIbHOro TOTORKeHEN, 

Ilepexown aaee K ONpe qeeHHIO He@pCMeHHOrO TOKa, 3aMeTHM, 
WhO BhIpaAkeuAe, MOTtOOHOe (1), B JaHHOM GIygae MO#KHO HanHcaTh 
“ENID OLMIS THepCMCHHOM HOTHOCTH TOKa (Mpeuomaraercs, TOS, 
OJMMTAKOBd IEG BCOMY CeNCHHIO) 

Im, = 2h) JF, (UF), (20) 
Pele HOSE & — NOWHMacTCH O,WHa H3 (DYHKUM, OPHBeJenHbIX Ha pe. 7. 

(ot TOYO, HTOOLE ONPCAeAUTh BeAMUHITY HePpeMCHHOrO TOKa, HEOG6- 

SOJTUMO) BBIMHCASTh OMNPelCTenHbui HUTerpact 


b 
ing ~~ GE Y J, (OF) ede, (21) 
(} 
mle 
ly = TOF gy, ' 

Ppadiku, paccuHraniibe pH MOMOULA BoIpaxkennit (1) 4 (21) 
(pik 9TOM HCHOMb30Batach (byuKuia Fs) W MpHBe/lenubie ua pic. 8, 
VOZBO.DHOT Haren1UO MP LCTaBHTb H OWCNHTb BJIIsSHHe 9KpaHAa Ha 
PAU PAPMOUNKH TepeMcuHoro toKa. M3 pucyuka BHANO, YTO 
BEDI IKPdHa HE TOABKO CIBHTaCT Ma@KCHMYAID! PapMOHHK B CTO- 
POUS MCHDITNN HapaMeTpoB Py PGBaHus, lO H, Kak Cle jOBa.10 
OAT AAD. SMCHbMIaeT UX BOARYHY, STO OCOGCHNO BaMeTHO Ha Tap- 
MOMWHKAX REICINCTO HOpryaka., 

BOT 1CbBHO HCPaBHOMCPHOCTH MpO,LO.TbUOPO PaCTa.sIKHBaHHs 3.1@K- 
TPOHOL Bo SABUCHMOCTH OT HX pa {HaIbHOrO T10J10%KeHHH, WHapaMeTp 
Poy popanint f° MOWKeT MCHATbCH B TpesCaax, MpeBocXOJAMILLAX 
OoterS iiepeoro MakcHMyMa J, (#v3F), Tora 3Haunretbiad uwacTb 
AVY He rowbke: We OF ACT YBINGNBATD Cpestwee 3HaueHHe Mepemen- 
HOrO Towa, Tho Swe MOWIDKATL Cro. 
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C yReqWucHHeM HOMCPpa PapMOHMKH HCOOMDINNe KOTCOAHHA Wapa- 
MCTPa TPYMMPOBAHHs! PCSYO HBMEHSIOT BENOHILY U@POMCHHOLO TOKA, 
HOITOMY paCCMOTPeHHe BOTPOCa O BAHAHHH 9KPaHa Ha PpPyMlApo- 
BAHHE WZIEKTPOHOB UpNOOpetacT OCOGeENHO BAXHOC 3HAYeEHHE B YMIO- 
20KHTCVIbHDIX KIHCTPOHAX. M3yyeHHe 9TOTO SBICHHH, Kak 1 BCHKOTO 


2 Jnexmponnesd. nomox nosmoemey Yo=e F KS N 
a} 3anonHsem nponemayno mpyby = pat * P* WS 
Wp 


12 
fe x 

10 . 
08 
a6 
04 & 

nee 
B2 


= 





a) 30 Yt 


Pic. 8 Ppapuku aMuauty, TOKa pa3quukbix rapMo- 

HK, BLIMHCAIeCHHBIE Api UWOMONML BbIpaKenHni (1) 

(uTpixoBbple aun) uo (21) (cnaomHpie anunn) 

WIA CAVA, KOra 3430p BDIXOTHOPTO pesoHdTopa 

oOpa30naHn CeTKAMH HO JY HOJMOCTHIO SamlOuwHACT 

Tpyoy. 

JPyPOro, MO3BOIHeT ONPeACINTH HE TOKO xXapakrTep BJHAHHA ero 
Ha MpOHCXOANMNe B AMMAX Mponecchl, HO Tak7xKe H TyTH ero mpa- 
KTHYeCCKOrO NPHMeCHeEHHA. Tak, HaHPHMep, ABAHACD OANOH H3 OCHOB- 
HbIX IPHUHH MOHHKEHHS! K.I.2. YMHOKHTC.bUDIX KIHCTPOHORB, BJIHAHHe 
9KpaHa MOKET ODITh HCNOAb3OBAHO JIS MOBbIMICHHH MOULHOCTH 93THX 
mpHOopos [11]. Sro cB13aHoO c TeM, 4TO BOMH3H 9KpaHa CHVIbI po- 
QOJIbHOTO pacTaIKHBaHHA jaxKe MPH OOMbIUHX TIOTHOCTAX TOKA 
CHIbHO OHH KaloTCA. T]osTOMy IPH MCNOb3OBAaHHH TMOVIOTO (MIM 
Tpy6uaToro) SJIEKTPOHHOFO TMOTOKa, BINIOTHYIO IpHeraiomujero kK 
9KpaHy, Yepes MpomeTHyiO THpyOy MOXKHO MPONYCTHTbh 3HaAYHTe/I LUO 
6O.1bUIHH TOK, He YXyJiilad mpowecca rpyniHpoBannaA. 

Jd NOATBEpKAeHHH CKa3saHHOrO Ha pHe. 9, 10 u Ll upmBegenpi 
KPHBbIe 3€BHCHMOCTH TlepeMeHHOH C.1araioulell TOKa MecsTol rapMo- 
HHKH OT WapaMeTpa [PYIIMHPOBaHHA, PaCCHHTAHHbIe IMpH MOMOILH 
BbIPaKeHHA (21) Ask pasHYHbIX CeYeHHH wyua. 
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[ls Cpa Bib! KPHBDEN BINGO, UO CG VMCHDULCHAOM “TOCTLLULIES 
HOOT AVAL HOBDUMACTCH OTHOCHTOLH GA MEL GEEY La Ite pe MCHILOrO 
TOK MPH OODHHIN SHAUCHIDIX a2. Haipusep, eci B meppom. ety- 






{lnouads CRYEHLI NOMOKL 
——~  §,220,5S 






1) 
Fai cevenus nomona + — 
Sr mB? = 
a) 











0 1 | 

039 10 1f 12 1,3 v,% 49 10 I, 1,3 v.% 
Puc, © Ppatbuka aMinmityzl ToKa jreest- Pre. 10. Ppadikn aviary) roKa 
TOW PAPMOHHKE, BRIYHCICHHBIC Hpi 1o0- OCHTOH TapMGHEOMl, BBUINCACH- 
WOM BHIpaKennA (QT) sta Sy, So ah, HbtC Hp MOMONLM  BBIpakCHIDt! 


. (21) aga Sy == 09S. 
lant. = L 
uae (pice. 9) BetumTHna 0,05 nMeer MecTO Np ale], TO Bo 


if) 

RBTOPOM cIyuae (puc. 10) sta aMmMimnty aa slocturaercs pu alee 2 i 
sto! By TpeThea (pues 11) pi 
bof Lo Q2 2233 BCIOLY OUTHM@IbNDIt 1a- 
fnouyado cevenus nomoKa PAMCTD CPPVUMAPOBAHH HC TMpe- 
Bocxomir vae1,3. Ecan upes- 
HOLOWKHTH, UTO YBQTHYCHHe ay 
HPOHCXOMHT TOALKO 3a CNeT 
HORBDUNCHHS MAOTHOCTH TOKA J), 
TO, HeECMOTPS Ha YMCHBUICHHC 
MOU CCUCUHS HOTOKa, TOK 
fy MOKeT OLITH YBeHYeH BO 
BrOpOM Civyuae B 2 pasa IB 

TPeTLEM — B 2.9 pasa, 
Takum OOpasoM, HCHO.1b30- 
BaHie B KAHCTpOUaX TOHKOCTeH- 
"9 40 i2 0 ,d YS HbIX HO.IbIX MOTOKOB, BILTOTHY10 
Pre. LL. Ppacbiky aminurry 7 to- Ne a K CTCHKE MpPOeT- 
Ka JICCATOH PapMOUHKH, BbiETHC- HOU TPYODI!, HOSBOMAAeP. BO-Mep- 
JICHIDIG Tpit HOM OFLU BbI DAA eHy BLIX, HOVLY WHT RHAUHTCALDHO 
(21) Ran Sy 0,28 6, SGOALIMYIO BHIXOJLHYIO MOULHOCTS, 
UeEM JPW CIVIONIHOM TWHIMLEpHdeCKOM TOTOKC, H, BO-BTOPDIX, C JLO- 
CTATOYUNOH Jit UPAKTHKH TOUHOCTDIO BRIYHCDITh ONTHMAbADIE Wapa- 
METP  PPYMNTHPOBAHHs Ho MaAKCHM@IDHYIO  AMIVINTYJLVY lepemMenHoOro 

POKA NO (POpMy.laM KHHeMarTHyeckOroO pacueta, 


1,0 
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Ouesnduo, 4To UpeAMytecTBa NOOTO HOTOKA — CHLe  OO.1bIUC 
BOBPAaCTAIOT, CCH OH HpOXO,LHT B MpOCTpPalCTBE MCAVLY ABY Ma KOU- 
IeHTPHYeCKHMH THyOaMil. 


3aknliouenHe 


PIpHBeAeHHbUL AHA PaBVIMUHbIX MeTOJLOB pacdeTa  K/MICTPOHOB 
NOKa3bIBaeT, YTO TPalHIbl MpUuMenenHy TCOPHH OeCKOHCUHO IIL po- 
KOTO AYUa ONPeAeIHIOTCA HE TOJIbKO paSMepaMH Wy4da, HO TakokKe I 
HMOTHOCTbDIO TOKAa B HEM. Ota TEOPHH MOKET OBITh UCHOIb3OBANA ILIA 
pacuera IMe@pe€MeHHOrO TOKa OCHOBHOH TapMOHHKH (Cc JLOCTATONNON JL 151 
HWKENEPHOH MpakKTHKH TOYHOCTDIO) pH YcAOBHH, UTO 


Se Waa 


ECIH BbHIOJIHACTCS JIHUIb MepBOe HepaBencTBO, HEOOXOAUMO YUHTLI- 
BaTb BJIHHHHe 9Kpana, MpPH4eM MOMKHO CHYHTATb, YTO Ha OCH 3.1eK- 
TPOHHOTO MOTOKA rpynMHpoBanHe MWpOHCXOAMT TAK we, KaK B OCCKO- 
HeUHO WHpoKoM viyue. TIpH BprinO.IHeEHHH TOAbKO BTOPOTO YCJIOBISI 
HCOOXOJHMO YUHTHBATL BIHSHHE KOHCUHOTO WNAMCTpa Wydas BAHH- 
HHCM 2%Ke 3KpavHa MOXKNO mpencOpeu,. TIpw pacueTce BoICUHX TrapMo- 
HHYeCKHX Caarawlllux TOKAa yer BIHAHHA gkpana, Kak UpaBHio, 
HeEOOXOJLMM. 
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Aano, mexi. nave. dow. OO. 1 POSOBAHEBCKTTTT 


QO ®OPMHPOBAHHH SJIEKTPOHHbIX TAKETOB 


I HacTOMIMeH CTaTbe O6CYAalOTCH HeEKOTOPbLIe CBOE TBA 
KOPCPCHTHO H3AY TdONWIX JICKTPOHHBIX HAKCTOB, VCAOBIA HX Pop- 
MiIPOBAHHA C NOMONLDIO OCPYULCH BOUL, OTCCUKH TOKA B CLHTOLLC 
H BO3OY XK /[eHHOrO pesonaTopa pH He peda Tit BEC TCREEN ChOPOCTAX 
JACKTPOUHOLO HOTOKA, 


KorepeHTHOCTb H3.1y4eHHs 


Pai, PACCMOTPEHHDIX B IATeEpaTYPe MeTO;JLOB FeHeCPHPOBaHHs MHK- 
popamoBo.mt [1,2] casisan ¢ H3IVYeHHeM %ICKTPOMAPHATHOM sHEpPrHt 
WICKTPOUHBIMH HakKeTAMH OOIbIOH WIOTHOCTH, Ma.IbLX pa3MepoB 110 
CPaBHCHHIO C JLIWNOW PEHCPHPVEMOL BOJIRDE Ata KOPCPCHTHOCTH H3.1y - 
Tenia, Tak, Tp ARBIOKCHUHH B HaHpaBJiCHHH O,LHOli H3 KOOPAHNATHBIN 
OCeH HAKETA XZICKTPOHOB CO CKOPOCTbIO Us, COOTHOMICHHE 


Os 0Up io 


HpPHOMMKCHHO MOACT SBHTbCH VCOBHOM Korepelrioro W3.1VUCHHSI 
HaKeCTOM BOLIH JLT 
jo ==: Oh i 
rie | 
@d—pa3sMep waketa B HalpaBeACHHI JUBHOK CHI, 
/— nephHo’ XTCKTPOMATHHTHBIX KO-TeEOaHHil, 
Up — DAasonaH CKOPOCTh BOTH B TIpPOCTpaHCTBe B3GHMOJLCHICTBHA. 


PaSMepbl HaKCTa B WaHpaBICHHAX, UCPUeWLAKY.DAPHbIX JLBHKe - 
HINO, GICAVeT CUHTaTh TaKKe Ma4JbIMH CpaBHHTe.IbHO C  JLIHHOT 
BO. TEDL, 

[Ip KOrepeHTHOM H3.1y4eHHH HO.1IaraioT, YTO MOULHOCTD H3ay- 
YOHHSE pacrer HPOUOPHHOUAIDHO KBALPaTY YHC.1a XTEKTPOHOR, COJLep- 
MAWLHNCH B MaKe, 

|i YTOUNeHHA HCKOTOPHIX CBOHeETB KOrepeHTHOrO H3.1ly VeHHSI 
MOWKHO UPHHATD, UTO BICMCHTaPUble CIOH {LBHOKYHLeErOCH WakeTa 9.1eK- 
TPOUOB HaBOJWIT TOK Bo KOTCOATCADUDIXN, XTEMeHTAX TpocrpancerTsa 
B3QHMO/LCHCTBHY, ITO WBICHHE .TEPKO MOKHO MWPe@ACTABHTh {Win Hpo- 
CTPaHCTBa, MOCTPOeCNHHOFO 1a OCHOBE PeSOHAHCHDIX CHCTeEM, CO3/,al0- 
HEX B TGTOM HCKYCCTBCHIDHE JLHQXICKTPHK, OOTa/LAlIOULAIL CKOPOCTbIO 
PACHPOCTPAHeHHA WlEKTPOMAPHATHLIX BOTH Up, C KOTOPDIM B3AaHMO- 
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UCHCTBYET BICKTPOHHDbIL MOTOK, OTH UpeACTaBtCuHs! O HABCILEHIIDIX 
TOKAX MOLYT ObITh paCupOCTpaHeHb! Ha BCE BHAbI B3AHMOJLEHCTBY I0- 
HX Mpocrpancts, TAK Kak JLIA pacMpocTpanwAtONlAXxCa STEKTPOMAY- 
HUTHDIX BOTH MpOcTpancTBa OO.TaLalOT ONPCAETCHHDIM  SHATCTIHEM 
NAPAKTCPHCTHYECKOTO COUPOTHBTECHHS. 

PesypTHpylOUMMil HaBeLeHUbIT TOK, KBa pat KOTOPOTO BpPOUop- 
WHOHAICH Tepe MAHHO!! INEPPHH B KOACOATeADHDIN WIEMCHT NPOCTpaH- 
cTBa, MOWKeT GObITh ONpese1eH MO TeOpeMe O HABECACHHOM TOKE, 3a- 
MHCHIBACMO! skis OJLUOHAMpPaBsAeHHOrO BIEKTPONHOLO HOTOKA B BHAE 


dow jet v ] 

« ‘ ~~ « ~ U. 

a ? " o Sh ipa 
Ly i \ N ie ax 











0 R= 
RQd ee Rid 
Sill Tce j [ee : Para, 
ie ie Pee as ey : (1) 
aed Re 
he] 
2U, 
Py : 
a t s, JEST dt ») 
Lr =) Fl ) 4 (2) 
() 
3/LECH 
ip —- QMILINTY 1a R-TOU ABTYYCHHOH rapMOHHKH, 
Be 2n 
T= = —lepnHoy NakeTHpyloulero HanpAwaKeuHs ; 


f(t) —yukuns, oupeletmoutast (OpMy Wwakerva. 
Hanpumep, Ait makeTa LpsMOYFOJIDHOH POPMbL AINTC.TbHOCTHIO 





ad * CU Ln 
Toa —- H AMIVIHTY OIL (= ° BeVIHUHHa Ip OVILET PaBHa 
Uv, ad 
2eu,M@ BOs 
Lp — bud sin > ’ (3) 
: 20u,n d is 
en peg, TEN ae gp 


Prsle 
H—UHCIO XIEKTPOHOB B HakeTe B BHLe Kyda CO CTOPOHO! a: 
RQ —- KpyroBasd YacTOTA H3.1yueHuOll PapMOHHKH, 
Be tuna 
— Ra 
SIN {| 
20, 


acl (0) ii (4) 


2u 





s 





a 


SH BIHETCH MePOli OTK-IONCHHA OT HOHOH KOPEPCHTHOCTH H3JTy tens, 
Buy (byHKIHH 8, OLHAKO, MOKET ObITD HHbIM IPH H3MeHeHHH *opMys 
NakeTa WH 3€BHCHMOCTH CKOPOCTH Us OT KOOPJKHHAaTbl, OH MOKET ODITL 
OUpeetcH TyTeM aHa/lOTHYUHBIX BDIGHCIEHHH HaBeJEHHOrO TOKA C 
yueToM ocooenHnocTell NakerTa. 
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HOoCteOBaTe BHO UPOLOKaA HOLOOHVIO TpakToRKY, Jin (DY HKO 
HH, OTTGBGeMOH BICMCHTY TpocTpaleTBa MOULHOCTH, iO @baclornn 
C PeSOHATGPOM, MOAHO Sallcath: 

SA eck Penns a, SU eee (5) 
oe eee) (Ngee aa) 
SOC 
Qo TE Py ATA PCaKTHBUAL BOTHOBLIC HPOBOJUIMOCTH Hpoct- 
PAHCTRA B3AUMO,LEHCTBES: 
8, PO, ARTHBHAN HW PCARTHRIAH HPpOBOUMOCTH ¥ICKTPOMMOLO Wa- 
KOTA., 

List HSV UOULerO TKO Ta TPL CLO PABHOMeCPHOM ABIDKCHIH BEL 
BOTH 2 WB) OV eT COBH C H3BCCTHBIM: BbIpaakCHieM, Ope- 
ACHCHITDIM 2 TeOPHU Wk iterpouob. Plaipiaimep, svn 2) MOwkUO sate 
cath [3] 





«SE feted 
Sidra St ees 
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UPH OUPVEOM Napantepe ABIAKCHI HW DopMaX Wabkera COOTRETCTBY lo- 
He BOAHGINIbE £1 8) MOPryT ObITE HalLLeHbI C MOMONLbIO paspado- 
TAHHDIN MOTOLLOB B TCOPH deNTPOHUDN CBU mpu6opos. 

Lip BSaUMOLLQHCTBHIE NOTOKOR peaIDHbIX UlOTHOCTETL ¢ H3BeCT- 
HIME HICKYVCCTBCHHDIMIL IVE @CTCCTBCHHBIMIH CpcclaMH HMeCT MeCTO 
VETOBHO 


. : : of @ Oks 
CG 5 O QO . Bh 
St S 1) ae by . 


Kpome Toro, MOAHO CUHTATh, WO HpoOCTpancrBo HMeeT 1WapaMer- 
Phi. HOSBOHOUULG VAORBLCTBOPHTb COOTHOMIEHHIO &, =: —~ b,, 

II]pi 9THN VCTOBIDIX MOUMMOCTD, OTLABaeMas TakeTOM, 6yJleT 
PaCTH MPOHOPIWIOHAIbHO KBAAPATY UHCI @ B COOTBETCTBHH C BHJOM 
ven P 

SCN Rod |e ae | 


Poss js sin gs] 
| Mane | aU, 2g £o 


(7) 

Beuita 2) OV AET PaCTH TUPOHOPIHOUAbDHO HepBOlL CTEUeHIL #t, 
CHEAG CKOPOCTD TADACTaHI MOTULIOCTH. 

Biotin pPHBELCHHOe VTONHCHUE VCTOBHIL KOPe@peCHTHOCTH CHHMaeT 
VOPYIECe BOSHIKHYTh TPOTHBOPCUHe, TO KOTOPOMY TIDH HeEKOTOPOM 
SHAUCHI MOK. 1 J. H&IVUCHHA MOWKeT CTaTh GOALIIC CHHHIbI, ec- 
A WDE HOODIN Ap uUiMars, Tro nepemMenias MoumMocth Po =k, 
A HOSLBO/UIMas! TOCTOWHHEH MOIMHOCTL P, == Rott. 
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LIsnecTuo TalOoke HOTOAKCHHe, HPH KOTOPOM KOTrepeHTHOe H31V- 
WEHHE HMeeT MeCTO JLIN PpaBHbiX NAKETOB, HANOJUMNAXCH B IpocTpalt- 
CTBE HA paccTrosHyX 

Ay 
iy ee 
le R-mheAbIe UHCI. 

B paMkax H31OKCHHUDIX Tp s(CTaBeleHHi O COPTCOBAHHH MpOBO- 
JUIMOCTeH STO ABTEHHC COOTBETCTBYCT CHUXPOHHOMY BKJIIOUCHHIO pPslta 
HapacLICIbDAbIX FeHepaTOpoB ToKAa. Baarowapsa BLIOPaHHbIM YCIOBHM 
TPaHCPOPMAWHH BeLMIGHHA NO.TH Ho ICKTPOHHAS! IPpOBOAHMOCTH I1a- 
keTa 2, BOBpAacTacT BM pas H ABTeIMe HMeeT XAPAakTep, AHATOPH UII! 
HEHOCPE;LCTBEHHOMY pOCTY 4HCTa 31EKTPOHOB B TaketTe. OTOT BHI 
KOPEPeHTHOCTH He Tped6yerT pocta TOKa B OOTACTH UpOcTpalcrBa, OF- 
PAHHUCHHOH PaSMePaMH, MEHDIIHMH JWIHHbI BO.IHbI, UPHBOASULAMH K 
MPHHIANHAIbHbIM TPVJUIOCTAM HpH COSJAHHH 3,16 KTPOHHO-ONTHYCCKHX 
CHCTEM C HOCeELYIONLei (OKVCHPOBKOH. Sech Mbl TIPHXOJHM K 1e- 
TeECOOOPaSHOCTH MOCTPOCHHA MpPOCTPaHCTBEHHbIX HCKYCCTBEHHDIX HH 
ECTCCTBEHHDIX B3AHMO,JLCUCTBYIONLAX CHCTEM, KOTOPHIC {LOOK HbE OOeC- 
HCYHTh GOTee BBICOKHH K. MT. J. TO CpaBHeHnio C @JLHUHUHLIMH HOTO- 
KaMH, B3aHMOJLENCTBYIOULHMH $C ALHHeEHHDbIMIT 3€M@)LINOULHMH CHCTe- 
MaMH, 


OuevuKa 4HCa IAIEKTPOHOB B MakeTe H AAHTeAbHOCTH ero 
CYLLeCTBOBAaHHSI 


Ilepexos kK BOTpOocaM QOpMHpoOBallIT UAKETOB, MOAUO pest 
CTABHTb HO Kpaitnell Mepe TPH OCHOBHBIX IpPHUWLANA: 

1. TakerHpopanve papanveli CKOPOCTH 3ICKTPOHHOrO NOTOKA 
B pesouarope C NOce/LYIONLAM TpPYUNHpOBaUHeM. 

2. [laxerHponanne BapHaieli CKOpOCTH B OerylileH BOE Wa- 
[PsKEHUOCTH BWIEKTPHICCKOLO LOA C OLHOBPEMeEHHbIM PPV UNHpPOBa- 
HHOM. 

3. llakerHpopaune OTCCUKOH TOKA B ANOLE. 

StH TPH UpPHILAHa MOryYT KOMOHHHPOBATLCS IPL THOCTPOeCHH 
PCAIDHDIX CHCTEM, JLONOJIHAS CBOHMH MOAOUKHTCIbHDIMH OCOOCIIHOC- 
THMH OOULYIO KOHCTPYKTHBHYIO CXCMY CHCTeMBI. 

LIpH MOpMHpPOBAHHH NaKeETOB BOSHHKaeT ABA OCHOBIIDIX BOMpPOca: 
1) olpeHesleHHeE BOSMOXKHOLO THC IIEKTPOHOB B MAKeTC 3a/lanHoro 
pagsMepa, 2) ONpeAeTeHHe {LINTeABHOCTH CYMLECTBOBAHHA WaKcTa Jes 
CVULECTBEHHOFO H3MeCHeEHHH erO reOMeTPHH. | 

Llapsiy C STHM, JLT NOCTPOCHHA CHCTeMbI C TEXHHYCCKH peadb- 
HbIMH HapamMeTpaMH HCOOXOMHMO OpeweleHHe: BeAHYHH MONLHOCTI 
sas (DOPMHPOBAHHS Ho TOJULEPpRKAHHA TaAKeTOB, JOUVCTHMDPIX Hallpsi- 
KEHHOCTeHL BIeEKTPHYeCKOPO MOTH B CHCTeEMe, ILIOTHOCTH TOKOB 8 
S1CKTPOHHDIX HYTKAX, YaCTOT, HCHObSYEMHIX JIN TaKCTHPOBAIHy 
KO-T@OAHHH, H TCOMETPHYCCKHX PaSMePOB DIEMeCNTOB CHCTEMDI. 

CBI38b M@KILY HepCvHClCHHbIMH TapaMetpaMH OOYCTORMIBACTCH 
NPHISITOH CHCTCMOH Hake THPOBAaHHs. 
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QUCHKY HCL STCKTPOHOB Y ILIOCKOM HUKeTC MOKUO BDINOTHHTH, 
PUCOMATPHTBAR OOTACTH MCACOY ILPLOCKUMH 90K TpOstaMH (puc. 1), ta- 
XOJUTHLIMACH H10,. TOCTOUHTDEM HOTCHIUIOM C/,, B TLeHTpPe KOTOPO 
CPOPMHPOBAL HAKCT pAsMepomM @ MCTPOB, 

Penmenne ypasienist iElvaccoua ¢ VvueToM yeroBHit ta rparnipe 
JA] nakera WpaBoOluiT K pOpMY.Te MawKCHMa-IbHOL HAOTHGCTH TOK@ BHa 


tee Ce a ie ee ee (8) 
PLC 
1 
| Oni a 
po=|{| - a. ! 


Hpi Steet. 2 0d ST ORG Ip Th p07 tio PF Se 13: 
Coipyroti cropoun. J, MOKeT OLITE BEIPAKCHA UCPes HOTEHILI- 


AT B OMPOCKOCTH Wa pdCeTOWHH XY OT CCDCCLUH BL HakeTa Bo BITE 


eee 
ee re | ee 7 ce 
ee eee a a) ace ce (9) 
Beindiia py. Menmeren oT O,7 clo To npi iaMeneumn x or @ 2 10 0. 
LI puWOUKeHIIO, HPHHIMaAS Cpetuee BHaTCHHG /WIn py, == 0,85, 








“ee. dow 


Jit SHCA SLIEKTPOHOB BO CAHN 
He OObBCMA Ha paccTOsSHHH OT Cpect- 
HCH ILIOCKOCTH MOOKHO 3aHHCaTh 


Mi eyemt ies 
N(x) = 54% (10) 





HWC1O  XTCKTPOHOB B HakeTe 7 
Pure. ft. MOAKHO HOTYUNTb, CVMMIPVH CIOH C 
Pas-THUHOU ILTOTHOCTDIO 


a . ean 4s 1 
: P 4 a i ‘A H 
LS O0- | saa) GN = 2d? ag ee (1 I) 
i Oo () eK” 


Llogde BRIUHeCUAH Ho TOLCTAHOBKH J, HS BbIpavKeHHst (%) 1OTy- 
TCS 

gf 

peat 


a! 


sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 


sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 


I3) opmyvipt (12) cretyer, uTO YHC10 S4eKTPOHOR B MaKere A, 
B BHLE KyOa CO Cropolloil d, UpOMOPYHOHAADHO yCKOPsONLeMy HO- 
renunaty U, u pasmepy ad. 

Pa3Mep @, a CI€XOBATeIDHO, H OTHOIMeNHE 2% IPH (popMHpoRa- 
NH WakevTa TpynNHpOBAHHeM YObIBAIOT C POCTOM YaCTOTH! HCTOUNNKA 
bOSOY ACH pesonaTopa. TlostyyenHoe BEIpaxkeune (12) Mower 6nTh 
HCNOAD3O0BAHO TPH ONPeAeJIeHHH MAKCHMA@IbHOrO YHCAA XIEKTPONOB 
B TakeTe B NePBOM NpHOWKeHHH. Bovee TOYHbIe pacueTH BO3MOXA- 
HDI JIMINb JIA ONPeLeJICHHbIX YCJIOBHIL NaKeTHPOBaHHs. 

ONeHKY JVIHTCIbHOCTH CYILECTBOBaHHA Mm1OCKOrO nakeia Hpi 
ABWKCHHH CFO B MpOcTpanCcTBe, CBOOOJMOM OT BHEHINerO MOTs, MOXK- 
HO UpOBCCTH Ha OCHOBE ONPeAeeHHA TIPU pallleHhs ero MmpoTs«Kell- 
HOCTH NO eHCTBHEM CH.1 PpaCTaJIKHBaHHA. 

[IpHHHMas, 4TO Ha TpaHHYHble X1EKTPOHbI NakeTa NeHCTBYeT T1O- 
CTOHHHA CHa 


F=EFe=—e, (13) 
20 
rye | 
£—NanpsKCHHOCTL 31EKTPHYeCKOFO NOM, 6M: 
€— 3apis/l IIEKTPOHA B KYVIOHAX; 
5 — ]HOBEPXHOCTHAH TMOTHOCTh 3apsa, KM”: 
€) — AHRICKTPHYeCKAaA NOCTOANHAA BaKyyMa, GM", 


NOJLYYHM, UTO YCKOPeCHHeE TPaHHYHOrO CHOH MOMeT ODITL 3alHHCcaHo 





B BHJe 
2Ad 
rjle tT— BDCMA JIBHKeCHHY. 
Jlaee, 
Ad es o 
=e (15) 


— " = 2. ( 6) 


Pe 
Ad u d—pa3meppi B MeTpax; 
tT -— BP@MA B CeKYNaX: 
N — YHCO 31€KTPOHOB B Ky6e CO cTOpoNoili d. 


M13 coorHomenna (16) BaLHO, 4TO MpnpauleHue WHpHHbI Ad npo- 
NOPUHONAIBHO YHCTY 3ICKTPOHOB lakeTa 2 WH KBapaTy BpemMeHH ero 
ABWKEHHA B CBOOOXHOM MpOCTpaHCTBe, T. e. pH PpaBHOMePHOM JIBH- 
KCHHM —— KBalpaTy MmponAeduoro nyTH. A6comOTHOe 3HayeHHe nyTH 
mpoOera Maketa JI paBHBIX MpupalllenHii NPONOPIWHOHAIbHO CKOPO- 
CTH CFO ABHKEHHA. 
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[laker 31€KTpOHOB B HOJe GeryuleH BOJIHDI 


Losuiepacaune pasMepoB UWakerTa MOKET GHP OCYULECTRTCHO Fp 
HOHTPacHHBait CHA pacTacIKABalitt  TLOVTOM Serville BOSE. OTE 
YCTOBIDE Up paBeHneTBe U5 VU, MOAHO SdTHICaTh Ui MEGS kOrO 
HakeTa B BILLC® 


3 a 5 ef ee 
sin — d: .— =. (17) 
ws Eq eye? 
[WOE VakHX HaAkeCTOB, Up BUMeHe CHIyCa apryMCHTOM, 
ee es 
Pay 4 (1S) 
Aer, 


re 

) -SLIWHE BOWIE B CBOOOLLHOM HpocrpanerBe Bo MeTpax, 
TH CKROPOCTH BIEKTPONORB, M CCK U 
dg pasmep takera B MeTpaNX; 

/2— WaMpsOKCUMOCTH WOAH, 6 AC. 


ge} 


Hip 9TOM MOULUOCTH GeryUlel BOTHDE B HCPHOANYCCKON CPDVK- 
TV pe, HOABOUIMGH OT HCTOUHNKG, MOKCT GLITH ONPe TQ TCHa Hs Ti 
BCCTHOPO COOTHOILCHH 


é 


\ 
“ 


pee 

oe Serena) urate - ( 

p-- a7 | iy | feats Co) 
i i 

S1OCb I, — NAPAKTEPUCTHMECKOS COUPOTHBACHAG CLPVKTY Pht, HMCOT HO. 

ositon 100 04. Moumocrh B TepHOATyeCKOIL ETPYKTYPe OY-AET pacyy 

OOPATHO HPOUOPIUTONA.[bUO TLECTOT CTCHCHH MAIpIatbl WakeTa TW 1p sMo 


HMPpONOPMNOHATbHO BTOpoOl crenent Ww. TanpimMep, upuMetois (18) 
n (19), MowkHO NOKagaTh, wro Tp == LO ele Co a0": aPCCIe, 
dan5+10 7 at, Bs 22-10% ea, 2,= 100 0M OK KETC BOSMOAUDIM 
HOLLIE PIKATH WAKCT HPP UACTe BLEKTPOHOR I =— boos EOP AO FRO 
Moi MoumTocTH P= 20 Kem, 

[ipa pacemorpeiit YCarORMH WOSLtepakaniit WawkeTa MbE WD IDL TI, 
WTO HAKeT OLLT CCPOPMUPOBAIL VAR Ha BXOLLE B UEPHOCUTHCCKYVIG CTP Ke 
TYpPV. O’ULIKO Hp COOTBETETBYIOIMLEH AYU HOCTOOHICH, BNO JUHU 
HCIPCPMBHLUE HOTOK 9XeKTPOHOB CPOpMupyercd B MaAKET Hpi "WBH- 
KOCH oBouode Servitel BOaH. Boipaweuns (18) 4 (19) HB 9toM 
cayiae OVNT OUPCLeIATh TACO BICKTPOMOB BIRAKCTE WH MOTIHOCTH, 
HO-LBOJUIMYVIO K HCPHO/LIECCKOIL CTPY ARTY PC ALGt POPMHPOBANI TW LOL 
ACPAAHIDE PASMEPOB WakCTA. 

OlupexeCHHe HCOOXOHMON {Wit HakeTHPOBAI A LTEDE He pio- 
smgeckoli, CTPyYKTYPbl MOAerT ObITh BLINOTHCHO JLTH PCACHMa Ma TOVo 


*) Jaw dmakera B BIL Wlapttka HOXOGMUBIL MCTO.L ONCHKE GiCda WW ObLT THpHMCHeH 
panee acmipaurom Kapeapor OTH BLM. PikOdaeBbIM. 
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HCPCMCHHOPO HalpsKeHHsT B He PtoO/WHYecKoOli CTpYKTYpe NO CpaBue- 
HHIO C NoCcTOMNHbIM UL < U, 


hed P 
ree oS Ub 
ij == \ FE sin apy dx =~ ’ (20) 


V) 9 


re },— WIHHA BOMHBI B CTpYKType. 

YC1OBHA ONTHUM@IbHOI TpPyNMHPOBKA MOXKHO ONPeCAeIHTh 3. pa- 
BCHCTBA CJLHNMILe MapaMetTpa rpyMiupoBKu B CTpyKTYype. 

ae ee JIBB jn Mapametpa rpynnuposKn usBecrio BbIPaxKe- 
Hire ) 


QO Eel! 2 
Ca (21) 
UN 2U (132 -[- [*) 
3ULCCb 
Q [v 
Up \ Up 
Hp YCIOBUA ONTHMAJIbHOTO B3AHMONEHCTBHA BOVJIHbI C MOTOKOM VIeK- 
TPOHOB 
[oO Inz 
oe oy ) 0 oy. 
f= : HS Oe le ee 
Vy 3B=-5 Aue (23) 
rite 


fi, -- BelHUbHa CpeAHeroO TOKa. 
Ip papencrse (21) equunue, ¢ yuerom (19), (20) u (23), nony- 
HHPCH BbIPAKCHNE JVs VINA! WCPHOLUYeCKON CrpyKTY pL 


l , Yoel? Ug | i SUB? vg? 


Vy 3B Ue SF 8B of 2Pz @ oe) 


PopmMupoBaHHe OTCeYKOH TOKa 


lloqyuenie HakeTa 9@KTPOHOB, BbIeTalomlero 43 OTBEPCTHS B 
aHO,Le, OTCEUKOH TOKAa B AMOAE CBA3AHO C YCIOBHAMH IMHCCHH KATOJLA 
Np CBCpXBbICOKHX yacToTax |7]. 

Ji TOKAa 9MHCCHH C MIOnaqH KaTOa, PaBHOll CeyenHiO naKkera 
d?, MOXKHO 3allHcaTb 


;_ g2_fo Wa . isi 
aes iy miner? (20) 


aK 


3lCCb @ ~ paccrosHHe ado — KaTO,1, 
U,_ sin 2f— Uy == U, — nanpaKenne na anos. 


OIMHCCHA HAUHHaAeTCH B MOMCHT (¢,), lepexoa HaupsaKeniiy C7 
Wepc3 HOIb H Mpekpausaetcn upu dU, /dt==0, 7. ce. np 


Of= 


Be 
2 
4* oO] 
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STN VOTOBIEN BAPSL, OMEITHPVeMLUL 34 He plod 


gee | OL cos Otd0t == 
Lo aes Lone qo 
a ed . , . . 
| “(1 — sin 27,,) 2G) 
' th 


f 


(LHL UNC TA WICKTPOHOR BoWaKeTe W-- gse, UOAYUATCH 
i 22 G7- tie 3S 27), (27) 


HPHE Ma Sa (PaBOBLUL WHTCPBadd CVILCCTBOBANIGE HakCTa 


iSite ) 


Than wasoro virial @t Bplpaakenne (27) wpeodpasyered kK BILLY 





ay (2s) ; 
nae By SE, (28) 
anh a 


Pacuer qo qpoparyte (28) hokaspBae’, UPTO Ade UPH Wpeteebbe 
Wax Haupsakennoctstx Won O14, ds 200 Ke Caf BOOTH Me OKASHI- 


BaeTeH Macdoll [Lin MaTbDIX Veto orcerkH @t. Tak, wor d=o- IO ° 
li (be 9), 14) I) = -- oo) ° 10° ° 

VasuimM OOpa3ow, MCTOA LakeTHPOBAHT OTCCUKON TOKA B SLHOJLC 
He 9fMPCKTHBCH TPH OOMbITOM OTHONTCHHE H3.1yY9aeMOH WacTOTDE K 
WACTOTE PAK THPOBGHIE, 


POPMHpOBAHHe UAKETOB BOSOYHKICHHbIM PEC3OHATOPOM 


Kak BITE OTMeHATOCh, HP MPOUVCKAHUE WOTOKAa ObICTPhIX ¥1eK- 
TPOHOB Tepes BaBOP BOBOVACLEHMOTO PesoHATopa, B MOC TEV IONLEM 
HPOLeTHOM HpOeTpaviCrBe WPOHENXOANT POPMHPOBANeE OCTPOKONCHIIDIN 
HMHVABCOR 3ICKTpOHHOrO ToKA  - XICKTPOHWHLIX TWaKeTOR, (SIBACHHY, 
ANG TOPHAHOR PPVIELPOBAHHIO BO KJIICTPONaX ), 

HpnGikeHiblit pactet (popMbl WakeTa ROBIMORKE Ha OCHOBC BHI 
DUKCHIED {Lit TOKA. HOTYTeHEHOrO B TeOPM KLMCTPOHOB [3], B111a 
Us Sion 2 


= | ‘ae es | ee a heos k (Ot -- ft.) (20) 


ees ae 
h-=] 





Psyc 
: — BPE UPOmeETA, PaBlac sae 
rie 2 paceronamue OF pesolatopa “4G TOMS HAOLMOAC INS: 
{ho => MTT Y ket KOPe@0aInIT CKOPOCTH, 
WO, — WapaMerTp pacTadTwi Bat (Hd3DIBACMMIL YaCTOTON 31CKTPOH- 


HOM IWLA3MbI), PaBiUbly 
( Jo ‘ 
Qi ye Ae 3() 
c } w. ‘ ( ) 


ME, 
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Ute 
Ay -fy,d° noerosunand naoruocTh TOK. 

Mcnotb3opanne dopmy.tnt (29) aim onpeneaesua COOTBCTCTBYI0- 
eH TapMOHHKH TOKA B K/INCTPpOHAX CBORNTCA K pacueTy KaxkJLoro 
WreHa pata. 

Wit BbIYMCeHHA POPMbI 31eKTPOHNOTO MaKera, NPaBH/IbHO orpa- 
*KAIOULEH @FO pa3MePbl B OOMACTH MAKCHMQJIDHOH MHIOTHOCTH 9.1eK- 
TPOHNOTO TOKA H MHHHMAJIbHOI UPOTHKEHHOCTH, PacueT NO Popmyie 
(29) rpe6yer yyeta Goabmoro 4Nca rapMoHHAK 


7 
fies etn 
Py 





’ 


rye 
/, —— epHO,, WakeTupylomlero WCTOUNIKAa: 
Y, ~Uepnwod naayyaemMblx makeTomM Kowe6aHnil. 

/\it Bel6Opa ONTHMaIDHOli :opMBI MakeTa Mp 3TOM HeEOGXO.LUMO 
NCOMMOKPATHO NOBTOPUTh pacer {WIA PaSHLIX TapaMeTpoB rpyulHpo- 
Bais, TakKHM OOpa30M, OlpeweeHie ONTHMa/IbHOrO pexuma maKkc- 
THPOBQHHA Ha OCHOBe BbIpaKelns (29) cB13aHO C BeCbMa TpoMo3,I- 
KUMH BDINHCTeHHAMH. BBuay sToro iWerecooGpasHo ompeneluth pe- 
“KIM WaKETHPOBaHHs, OOeCHEYHBAIONLHI MHHHMA@IbHYIO mporaxKeH- 
HOCTb H MA@KCHM@aIbiOe YHCIO XIEKTPOHOB B HaxeTe Ha OCHOBe He- 
NOCPEACTBEHHOTO HCCTCLOBANHA YPABHeHHS ABIWKEHIMA IXICKTPOHOB 
C yueTOM HMpoctpaucrBenHoro 3apsita [5] Baya 

3 ) 
“=, (31) 


dt? Mey 





UP CHEAYIOIMNX WATaIbUbIX YCOBHAX UP f== fy; x==0; x=su,-|- 
OU, Sir ig k=O, | 
Murerpuponanne (31) ¢ yuerom (30) jaer ypapnenne TPaCKTOPHH 


WIE KTPOHA 
«) __ ricer 0) (947 OO eit (> 
Oe ce — Q2 6 ee (22 at ad t,) I - U, S11] Sled fi, ; ) (32) 
rye 
P 
() 2 - * " x a 
~ = -— Oe3pa3mepnay KOOpHuaTa; 


ot 
f—-Tekyllee BpeMs; 

f)- - BPeMA BBLIeTa H3 pesoHaTopa. 

113 MpocTpancTBeHHO BPeMeIHbIX ynarpanM, HWOCTPOCHNLIX TO 
ypaBHeHHto (32), MoryT OnIrb oOnpeeieHbI: paccTowHNe of pesona- 
TOpa MO MeCTa OOpa3z0BaHHA MakeTa, IWIOTHOCTh 3apaaa B eM, ero 
NPOTH2KCHHOCTh B MPOCTPaHCTBE H BPEMEHH H JUINTe.IbHOCTb ero 11po- 
Hera 6&3 CYILECTBEHHBIX H3MeCHEHHI PasMepon, 

MakCuMaIbHast HEOOXO/UIMAH MOULUOCTh BORGY ALLeEHH pesonaropa 
MOKCT OBITh ONPeNeeHa H3 BLIPAxKCHHA 


Pa yr oe 8 | (33) 


Oo 
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(Conreampmuirhe Co. . eas 
fees ag ea 
| 
Sp ens HPOBOJTIUIMOCED PC3ONATO Pa. 
Me 
Y  MICKTPOHIISL AKTHBHAT HPOBOAHMOCTB, paBnas 9, 
‘) (} 
ee 
o a) = 2 ia 2 . a (34) 
Sy Er fj fj CO vy, 4 
‘) :) 


(9 -vroa WpoO.feTa XIEKTPOHOB B pezsonatrope), OOO B YCeIOBITAX 
HAKOTHPODAHHSL COOSHO,LACTCH HCpaBCHCTBO 


Or ee ae 
Oy Ss & p . 


BCH Ea Cpe Hero WICKTPOUMOLTO TOA MOAKeOT ObITb OMpPeWeeha 
M3 BEPC HLL 





/ CHL en® 
cS 


Lo , (35) 


oa ke Jno 


hoxppmMenr % OUpPlei1er OTHOWIEHHE YHC.1a 3ICKTPOHOB B Ma- 
KOTO KK OOWLGMY UHCTY MICKTPOHOB, MpOMmeAWHX PesOHaTOP 3a Te- 
pio, 7. Beauunia 2 Moker ObITh ONPe-[eTeHa H3 NpPOCcTPauCcTBeHHO 
BNCUCHHEN Sula pam. ELpn6siokCHHO MOMKHO CYHTaTh, ITO B YC-LOBH- 
HX HARCTHPOBAHHSE PC3OHATOPOM 2 == O,1. 

Shas PCuICHIPE Salad KaCKaINOrO HaKeTHPOBaHIIA ABY Ms MOCHC- 
AORBATQALHG (LCHCTBYIOULIMIL Ha 3T@KTPOHHDbI MOTOK BO30Y A ACHHBIMI 
PUSCLIIATOPUMH, HOXOJWIMERHMHCH Ha H@KOTOPOM paCCTOSHHH OHH OT 
apyrero, ypapucnne (381) O4aKHO GLITh HUTELPPHPOBANO CO CTC AYIO- 
HUIMIL (Ua(bHbIMIL YCIOBHSIMH pH f= ¢,: 


x(t) = Ge fu (ty fi); (36) 
x (t,)2= ae me a ewe ile ti sin 27, -F 
zo OA ES OO Os a ae) (37) 
vie jy Eb a, je sin 2h) (4 ta) 3 (38) 


f,  MOMeHT UpoteTa i BLLIeTa 3TeKTpOHa Y BTOPOrO pe3soHaTopa 
(BpeEMSE HpOcera B PesoNaTOpPe APHHHMaeTCH Ma.TbIM); 
(,-- MOMCHT BLLI€TAa 3XICKTPOHA H3 HEPBOrO PesOHATOPA, 
Uo o-- HepemMeliad CKOpOCTh y HepBoro pe3soHnaTopa, 
U .--HepCMCHHaN CKOPOCTb yY Broporo pesoHaTopa: 
+ pasnocrb (bas KOae6anuHi B pe3sOHaTOpax. 
OrBeperiist B pCSOHaTOpax JVI HOTOKA BIEKTPOHOB HPH 9TOM Tptt- 
HUMatOTCH HpOSpadubiMit, 


cd 
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Murerpuposanue (31) pu yerosutx (36), (37) 1 (38) xaer ypaB- 
HeHHe TPaeKTOPHH BIe€KTPOHA HOce BTOporO pesoHaTOpa 


Q a =f (2t,; Qt) 
3 
B BILe 
_ eX (Z) _  e* [ (RE — 24)° -{- Se 
> 


(Qt — Ot)? (Qt, — Of), (Qt— Qf) (Qt, — Ot)? 
Ure orang esi we eT ele 


me 1 +— sin Qt, -L —= sin (Qt, --¢) | (OP=0F yc 


+ 1 — sin Qf, | (Qf, — &f,). (39) 


Buipaxenne (39) onpeseaseT 3aBHCHMOCTh 6e3pa3MepHoli KOOp- 


A 
JWWHATEL & 7. OT MOMCHTOB BpeMeHH f) H ¢. Moment f, He sBaneT- 
3 


Ci H€34BUCHMbIM H MOKET ObITb ONpe*eeH 3 COOTHOIMeHHSA (38) 
Il ONPEMeMeCHHOTO PacCTOAHHA M@KAY Pe3OHATOPAMH xX, KaK (PyHK- 
IMA Cy. 

HicceqoBanHe TpaeKTopuH (39) MoxeT BHIABHTb CBOLCTBA H yCcJlo- 
BH KaCKaQHOro rpyMiin pOoBaHHsA. 

C.ieyeT OTMETHTb, UTO Tak Kak QOpMHpoBaHHe HaKeTOB C NO- 
MOULbIO OAHHOUHOTO pesOHaTOPa y2Ke MPHBOAUT K OOpasoBaHnHio Ma- 
KETOB MHHHMA@IbHOH MpOTHAeCHHOCTH H MAKCHMQIbHOH MOTHOCTH (4TO 
cooTBeTcTByetT ycloBHlo at/dt, ==0), TO HeT OCHOBaHHH ORK MLaTh 3Ha- 
'HITCIDHOFO BBIMPpbIwa OT KaCKaAHOrO rpymnupoBauns, 





BbIBOJLbI 


1. Paccmotpenue addbexruBHocTu KorepeHTHoro W3TYUeHHH B 
CBI3H C YCIOBHAMH COrlaCOBaHHA MpOBOAMMOCTH 9IeKTPOHHOrO na- 
KCTa C TIPOBOAHMOCTbIO NPOCTPaHCTBaAa B3aHMOJEICTBHA OObACHAeT 
KCICCOOGpa3HOCTh HWCNOWIb30BaHHA MPOCTPaHCTBeHHbIX 3AMe@VIAIOULHX 
CHCTCM JWIA MOBDIINeCHHA K. 0. 2. H31YYeHHH. 

2. CpaBHATeIbHas OWCHKA Me€TOAOB MaKeTHPOBAHHA NOKa3blBaet, 
uro cucTemMa C Oeryuieh BOAHOH OOecneuHBaeT NOWyYeHHe NaKerToR 
C JWIHTCIbHBIM WpoOeromM, OMHaKO TpeOyer GobUIMX MOLIHOCTeLl WAS 
BOSOYAKEHHA TCPHOAHYeECKOH CTPYKTYPbI MO CpaBHeHHIO C MOUIHO- 
CTbIO BO3OYKACHHA OMHHOUHOTO MakeTUpylolwero pesonaropa. Cucte- 
Ma C OTC€UKOH TOKA B AMONG HCNOJb3yeT JMUb MaAblii HHTepBad (a3 
WaKETHPYIOULerO “HaNpAXKCHHA H NOSBOMACT NOJIYUHTh MaKkeT JIMWb C 
MaJIbIM UHCIOM IIEKTPOHOB HO CpaBHeHHIO C JBYMS BbIIMeOTMeUeH- 
NbIMH Me@TOaMH. 

3. MakcuMaJIbHoe 4nCIO 3ICKTPOHOB B TaKeTe IIPONOpWHOHAIbHO 
BCAHUMHE YCKOPAIOULeErO HanpsKeHHA H pasmMepy makeTa. J[iHHa mpo- 
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Gera makeTa B CBOOOJHOM HpocTpdadCTBe 6e@3 BHeEINHErO BLeKTPOMar- 
HHTHOLO NOI OGPATHO HPOMOPWHOHalbHa KOPHIO KBapaTHOMY HS YHC- 
J 91@KTPOHOB B HEM H Tp#MO MpOMOpIHOHATbHa pasMepy. 
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Acnupaam B, M. HHKOJIAEB 


O MOAYJIAWMH NO CKOPOCTH PEJIATHUBHUCTCKHX 
IMEKTPOHOB B BbICOKOYACTOTHOM 3A30PE 
PE3OHATOPA [IPH BOJIBLUAX CHPHAJIAX 


[pu peATHBUCTCKHX CKOPOCTHX BeJIMYHHA MACCbI 37eKTpona 
ABAHeTCA (yHKWMeH efO KHHETHUCCKOM 3HEprHH. STO MpHBOANT K 
HaPyWIeHHIO K/1aCCH¥YeCKOFO COOTHOLICHHA M@KY CKOPOCTBIO WH KHHe- 
THYeCKOH 3HEPrHeH YaCTHUb! H HbwmoTOHOBa ypaBHeHHA JLBH2KeHHA, 
KOTOPBI€ 3AMCHAIOTCH COOTBETCTBYIOWIHMH BbIPaKeCHUAMH PeJISITHBHCT- 
CKOH MeCXaHHKH. 

CooTHOMIeHHA, OMPeLCAIONLNE CKOPOCTh 31EKTPOHOB, NpomeAWIAX 
BhICOKOYACTOTHBIH 3430p pe30HaTOPd, BBHIBEMCHHbIC B COOTBETCTBHH 
C 3€KOH@MHM KaCCH4eCKOH MeX@HHKH, NIPHBOAAT K 3HAUHTeJIbHOM N0- 
PpeUIHOCTH H OJDKHBI ObITh MePeCMOTPeHHI. 

Bompocbl CKOPOCTHOH MONY/IAWHH PeATHBUCTCKHX 9/IEKTPOHOB 
paccMaTpuHBaloTca B pabore Xozopona, [un3tToua u zp. [1] u B pabote 
Sycmanosckoro w Xonanosoit [2]. Astroppl o6enx pa6oT npHXxoAAT 
K CJICAYIOWEMY BbIPAKEHHIO, ONPeAeIAIOWIeMy CKOPOCTb IeEKTPOHA 
Ha BHIXOJe€ H3 BbICOKOYACTOTHOTO 3a30pa: 


v=) (1 + se Msin of), (1) 


rae 
UV — CKOPOCTb 9JIEKTPOHOB Ha BHIXOe H3 BbICOKOUACTOTHOFO 3a- 
30pa; 
Uy) — NOCTOAHHAA CKOPOCTh 3/IEKTPOHa; 
U, — aMivTya Hanpx2KeHHA Ha We pesoHaTopa; 
CU, — MOcTOAHHOe yCKOpsioulee Hallps2KeHHe; 
M — Koa@unveuT 31€KTPOHHOTO B3aHMOJeHCTBHA IH M1OCKOTO 


sin & w/ 
= ug/2 ug 
3a30pa, paBHbili na al > 
yroO/l WpoOleTa B BBICOKOUaACTOTHOM 3430pe IIpH MOCTOAHHOH 
CKOPOCTH H Li — JIHHa BbICOKOYACTOTHOrFO 3a30pa; 


® — YrIOBaA YaCTOTa; 





, Fe, B CBO OUepenb, fy = 








¢ — Bpema; 
¥-— P@JIATHBHCTCKaA MOMpaBKa. 
2 1 
SRRED Set Tate - 
9 My c2 2 \ moc? 
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Fe fae 2 
Le pode = 43 
€— 3apsL dIEKTPOHA; 
My— Macca MOKON XIEKTPOHA; 


C— CKOPOCThH CBeTd, 


Ox os UG 
i c 


Bprpaxenne (1) oTanuaercH OT CBOCTO HEPeATHBHCTCKOPO aHa- 
Ora TOKO TOUPaBOUHbDIM MHOMKHTeeM ¥. LIpH nepesisrHBHCTCKHX 
CKOpOCTHX ¥ = 1, 

B pate clyyaeB pH pacuere PpynNhpOBaHHA MpHXOANTCA HMeTb 
e0 C BeJIHUHHO! MpHpalleHHaA CKOPOCTH (V—) H BeTHUAHOH, OOpar- 
HOH HOTHOK CKOPOCTH 3IEKTPOHA Ha BbIXOJe U3 BLICOKOUACTOTHOrO 


l , 
3a30pa [=]. Hcnoab3ya BbipaxkeHue (1), ompesleauM yKa3aHHble 
BeEAHYNHbI COOTBETCTBEHHO Kak 


U/ e 
Os %57M sin of, (3) 
11 Uy ast 
ae Ty (1 <= ¥ ie M sin wt] : (4) 


Popmyapn (1), (3), (4) u3-3a HeMMHeHHOH 3aBHCHMOCTH Me2xKJLY 
9Hepruell H CKOPOCTbIO B3IEKTPOHA CTPOrO CHPaBeAHBbI JIMUWIb B CY- 


yYae Maoro KOIPDHNLHeHTAa MOAYAAUHH a(a=Zhe ne Ha  mpaK- 


THKe, OJ[HAKO, BbIPAaKeHHA (1), (3), (4) uCnOAD3yrorcs HpH KOsdu- 
IMMCHTAX MOJYJIAWHH &, CPAaBHHMBIX C e@JIMHHLUeiil, 

[letbio HaCTOAIILeH CTaTbH ABJIAeTCA: 

1) oneHKa NOTpeIHOCTH pH ACNOJIb3O0BaHHN yKasannblx dopMya 
H ONpeweeHHe MpesesIOB HX MPHMeHeHHA, 

2) BLITCHEHHE 34BHCHMOCTH MOrpelmHOCTH paCueTOR OT Be.AIHUHNbI 
NOCTOAHHOH CKOPOCTH 3/IEKTPOHOB, 

3) MOJYYCHHE HEKOTOPHIX COOTHOIICHHI MIs pacueTa Vv, UV. Hi 
> MPH PCATHBHCTCKHX CKOPOCTAX B Cyyae GO.IbIIHX KOS*PpUIHEH - 
TOB MO/lYIAUHH, Kora mopmy.vtp (1), (3), (4) mpuBossT K 3HaUH- 
TCJIbBHDIM MOPpelIHOCTAM. 

[lepBoHayaibHO MbI paCCMOTPHM CvIy4uail BeCbMa Ma€JILIX YyT.IOB 
Iposleta B UWeIH pesoHaTopa, Kora &4 =O nu M~i, a sarem ie- 
peHJeM K CyudaiO KOHEYHbIX YIvIOB MpOJleTa. 


1. Cayuah BecbMa MaJbIX YIIOB Tpoueta 


C MOMOULbIO H3BECTHOPO PCJIATHBUCTCKOTO COOTHOMICHHS Me2ILY 
CKOPOCTbIO 3IEKTPOHA H e€rO KHHETHYeCKOH 3Heprnelil 


v= 1 om ae (5) 
\ 
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Oblla pPacC4HTalla MAKCHMaIbNat OTHOCHTCADHaS HOPPeCWIHOCTL HpH 
HCHO/Ib3OBaHHH COOTHOUeHHIT (1), (3), (4) ¢ yuerom pewiTHBHcTCKoil 
NOMpPaBKH » pH HanpAxKeHHAX U) = 100 Ke H 400 Ke HW pa3sviMUHitx 
KospPuUMeHTax MOsYAuHH a, Tipenmomarasoch, TO BeANUNHAa KHUC- 
THYCCKOH SHEPFHH XIEKTPOHA, MPOXOLAULETO BLICOKOUACTOTHBITi 3a30Pp, 
H3MCHAeTCA MO 3aKOHY 


eU=eU, (1 + asin wf), (6) 


PesybTaTbl pacuetos rpaduyeckH moKa3aHHl Ha pHcyHKax 1], 2, 3. 
TaM %K€ IIPHBCAeCHbI KPHBbIe MAKCHMA/IbHOH OTHOCHTEIbHO!I HOrpeul- 
HOCTH AVIA HEPCAATHBHCTCKOTO C1yuasl. 











B> 
S> 


S 








ff 


- LL 
Fl deaainee 


02 fy iy) Of 


&> 


Puc, 1, 3aBuCHMOCTh MaKCHMadbHOil OTHOCHTeAbHON NOrpewiHOCTH Mp pacuete noa- 
HOH CKOPOCTH OT KoauUHeEHTA MOAYAAUHH a B clyuae BeCbMa MaJOro yraa mpo- 
eta 

Av 


G1) 





~~ MaKCHMabHaA OTHOCHTeAbNaA MorpentHocTh dopmyapt (1). 


PaccMaTpuBad rpaduky, BUMM, 4UTO, HE COBepIuan OWINOKH 6OMb- 
ure 10°/), mp ycKopsioujem nanpsxennn U, = 400 xe (PopMyviamu 
(1) u (4) MoxkHO TOb30BaTBCA BHAOTH 20 KOIPPULHeEHTOB MOAY.IA- 
WHH a =0,55. 

[Ip yckopatoulem Hanpsxennn U, = 100 xe NOTPeuIHOCTL pacuera 
NOHOH CKOPOCTH I€KTPOHa TaKxXe NocTHraeT 10°, nmpH ao 0,55, 
B TO BpeMA Kak JECATHMPOWUCHTHAA MOPPeMIHOCTh BeMYHHBI, OOpaT- 
HOH CKOPOCTH 9ACKTPOHOB, HaGOzaetca ye mpH a = 0,5. Tlorpem- 
HOCTb pacueTa IIpHpauleHHA CKOpOCTH No dopmyvie (3) gaa a = 0,2 
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% 
AV... | By {} | 
M6) r z Pees pei tte ol 
| 
60+-—- 4 i i l 
—|}-__ 
40 = cea 














a <HepenamuBucmcnud 
| enyya 











Puce. 2. 3aBHCHMOCTb MAKCHMA@JbHOH OTHOCHTeEAbHOH MOrpeluHOcTH NpH pacieTe MpH- 
PallLenH st CKOPOCTH OT KOIPPHUNEHTA MOY AAWHH a B clyde BECbMa Md fAOro ViJTd 
nposeta 

Av 





—~ MAKCHMAJLHas OTHOCHTebHad MorpemHocTh PopMyabs (3). 
U_¢: 
~ (3) 























‘cee faa 
> Leen oi ae 
Hepenaiubucheiie vw 
se ~~ Se 
Ue ps | 
<i 
any 7 us aus os ce 
Co 
| on 
eT | ae esis eatin 
: ar Ge Oe 


Puc. 3. 3aBHCHMOCTh M@KCHM@AbHOH OTHOCHTeABNOH MOrpelmHocTH MpH pacuyeTe 
BEHUHHb! O6paTHOH CKOpocTH OT KOadPulHeHTa MOAYAANHH @ B CAy4ae BeCbMa 
\ Majoro yria mpojmeta 





[7 MaKCHMabHad OTHOCHTE.IbHad norpewiHocTb dopmyabt (4). 
v 
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okasbiBacrcs paBHolk 10°, upu Oy = 100 Ke uw coctaBaner 20° , 
npu U, = 400 xe. 

Cpapuenne KPHBEIX MOPpemHOcTell Wis pasIHYHBIX YCKOPHIOWINX 
HallpAKCHHH MOKA3bIBaeT, YTO BEJIHUHHA OTHOCHTEJIbDHOH MOPpelinOctTH 
pH onpewemenHH MOWHO CKOpOCTH suede U CHadaja pactet 
C pocTOM ycKopsioulero HanpsxeHHA U,, a 3aTeM HECKOMbKO YMeHb- 
ulaeTca, OCTaBaAchb, OjHaKO, npn U, = 400 Ke Gobel, ueM B Hepe- 
JIATHBUCTCKOM C.1y4ae. 

SHaYuNTebHOe YBeIHYeHHE NMOPeWIHOCTH B PeATHBHCTCKO! OO- 
acTH HAaGOMAeTCA IPH ONPeAeJIEHHH MIpHpallleHHA CKOPOCTH 0 cpop- 
mye (3). BeanwuuHa norpemiHocTH pacTeT C pocroM yCKOps#IoMlero 
HallpAXKeHHA. 

TlorpeuiHOCTb BeJIHYHHbE OOPATHOH CKOPOCTH YMeHbIMaeTCH C Po- 
CTOM yCKOpslollero HallpsxeHHaA U). 

[lepBOHavaIbHBI =pOCT NOrpewiHOCTH pacueTa NOAHOH CKOpOCcTH 
3/IEKTPOHA CBA34H C ,OO/IbIICH HeJIMHEHHOCTbIOY 34BHCHMOCTH CKO- 
POCTH 3IEKTPOHA OT erO SHEPrHH B PeATHBHCTCKOli OOaacTH. Tlocae- 
jlyioulee ~yMeHbivenwe NorpewinocTH c poctom U, o6pacusertca 
YM@HbIICHHEM OTHOCHTCIBHOH BapHalHH CKOPOCTH 3JIEKTPOHa C yBe- 
JIMY@HHEM YCKOPHIOMLerO Halpsa2xKeHHA. 

Ilpw onpegzewenuu tpupamenHa cKopoctu no opmyvie (3) o6a 
BbIMey KAa3aHHbIX (PaKTOPa IIPHBOAAT K 3HA4HTEABHOMY PpOCcTy Morpell- 
HOCTH pacueTa. YMeHbINEHHE MpHpallleHHA CKOPOCTH C POCTOM yCKO- 
PAHIOWLErO HalpAKeHHA MPHBOAHT K TOMY, 4YTO MAKCHM@IbHaA MOrpell- 
HOCTb (opMyvibl (3) UMeeT MECTO TIPH M@KCHMAaJIbHOM YCKOPAIOLIeM 
Halps.xKeHHH Ha Le pe3soHaTopa. lIpu pacueTe MOJIHOH Sea 
Q1eKTpoHa (pH a> 0,2) nH OO6paTHOK eH BeAH4HHEI 10 Popmy.iam (1) 
uv (4) M@KCHM@IbHad TMOPpeWIHOCTbh HaOlogqaeTcH pH TOPMO3ALLeM 
Halpsi2KEHHA Ha BEICOKOYACTOTHOM 34a30pe. YMeHbIIeEHHE MOrpewHOcTH 
(bopmyvibl (4) B peIATHBHCTCKOM cCayuae OObACHAETCA BTOPbIM cak- 
TOPOM. 

Jia TOUHBIX pacueTOB B Cay4de OObUIHX 3HaYeHHH KOsdpPpuuH- 
CHTA MOMYAAWHH MPHXOANTCH HCNOAb30BaTb BbIpakKenne (5). Tlocues- 
Hee MOXKKHO NpeACTaBHTb B BUA CTeENMeHHOTO pa H MPHMeCHATh A 
IIPHOJIMXKEHHBIX PacyeTOB, YAeEPXHBAA COOTBETCTBYIOWee YHCIO Wie- 
HOB. YKa3a@HHOe pa3IOKeHHe TOTyYaeTCA HeEMOCPeACTBEHHO U3 (dD) 
mpu yyere (2’) uw (6) u HCNOAb3O0BaHHH OHHOMHHAIbHEIX PALOB. OHO 
HMeeT BUA 


1 ot Py 1-1-3 eta 
— a5 ap Ba! sin wb 4 5 776 C4 sin? of —- 





U= Uy r + Aa Sil we 


a als Dat sint wf 4+- . ae (7) 


rte 


A 2 


~ R(R+1)’ 
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4(3 R22) 
“(RR -f 1)? Re ? 
_ BCLRt— oR? + 2) 
es => [28 (R -}- |)3 ’ 
. R'(R + 1) 


Bo cayuae MaIbIX VPIOB —powera Boipaakenue (1) Moxer ObITD 
HOLYUCHO H3 (7) pH mupeHeGpexKcHIH BC@EMH WAICHaMH pa3q1o2xKenist 
KpOMe ABYX HepBolx, [I pu wepesaTHBACTCKUX CKOpOCTAX KOapdDu- 
mnenth A, B,C, D .. . . oKaspipamrcs PaBHDIMH @HUHILE WH pa3vio- 
aCHHe (7) Hepexogut 8 OObLITIDI GOHHOMHHAbuUbi Pay, COOTBeTCT- 
BYIONLUM HEPeJIATHBIHCTCKOMY COOTHOLICHHIO: 


a eer (oy \/ | “f° on Sit ot . o 


ii 3 = 





2. CayyaH KOHeYHBIX yr4oB npowleta 


[Ip pacuere CKOpocTHOH MOAYANIHH B PeaIbubIX KOUCTPYKUNAX 
IPUXOJLUTCH YURTHBATb KOHCYHOCTh BpeMellH WpoOTera a1IeEKTpoHa 
B BbICOKOYACTOTHOM 3a30pe. 

B ciyuae pCIATHBHCTCKOFO 3JIEKTPONHOTO MOTOKAa COObpaxeHHA 
QIEKTPHUECKOH MPOUHOCTH ABeUHOTCH PeMlaIOULHMH JWIs BbIOOpa WH- 
PHIUbl eH OObeMHOrO pesonaTOpa. Ha nmpakruke BbIOpaHHad JLTHHA 
BHICOKOYACTOTHOIO = 3a30pa 4acTO COOTBeTCTByer yy mpovleta, paB- 


it 
HOMY —5- pa/lHaH. 


[MIpu prrBoze PopMyIbl, OPE TeIHIOWLCl CKOPOCTh XICKTPOHA, Mpo- 
IUCIICPO BbICOKOYACTOTHDIH Sa30p, OVEM HCXOJUTb H3 Pe/JIATIIBHCT- 
CKOPO YpaBHCHH sy JIBHKeHHS 


| lu st] 
23 Set oot eee Fete alan) eee S111 (1) f. (9) 
( qe a at ve 


Murerpupys (9) uo yunutprasn (2), 6y1eM HMeTb 
DHp¥ y y 








MY) v eU 
wu eee | Up? == --- (cos ol, — cos wf) (10) 
are ol i 0 
| U2 \-> 
lg) 
C2 
iH 
ed, 
cpm, R + =, (cos wfy — cos of) 
ol 
( eu, 21 
yy? Cc? + ling Up R + ——— (cos wf) -- cos wt)] 7 7~ 
| wl, : { 
rte 
C,-— BPeMS BXO/LA BIEKTPOHA B 3a30p; 
f— BDCMHA BDIXO/LA WIEKTPOHA H3 3a30Pa. 
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Hocae psa aire6panueckux mpeo6pasozanuli c yyeToM (2’) u (5) 


HOJTY YHM 
RIP +16, (cos wf, —- cos wt) + 


v= Vv, ——— (11) 
F -|+- (R?— 1) | — (cos wfy — cos wf) + eg 
\ te a ; 


rye 

Zt wl, 

Sug “ty 

HenocpeACTBeHHOe HCO b30BaHhe COOTHOMeHHA (11) He mpezctas- 
JIMETCH BOSMOMKHBIM, KOJIb CKOPO OCTAeTCA HEH3BECTHOH PYHKUMOHAMb- 
Has 3€BHCHMOCTb M@KJLyY BPCMEHEM BXOJa 3B/IEKTPOHA B 3430p H Bpe- 
MeHEM BBLIXOa ero H3 3a30Pa. ITA PYHKIWMOHAIbHAaA 3aBHCHMOCTb 
MoxeT ObITh HaliweHa HHTerpHpoBaHuem (9), mpHyemM BewHuHHa fC, 
WovaraeTca MOCTOAHHOH 


ft R ro} 


R Se a (COS wf, — cos wf) + 1 dt 
bi = Uy a a cel 1 


R 2 
1 + (R?— 1) Poa = (cos wt, — cos wf) +- 1 : 








JIN | 

’ R Fe 4 = (cos wt) — cos wf) + 1 dwt 

Ne ee (12) 
it af (R° -—~ 1) lea — (cos wf) — cos wf) -}- ie 


why ; TU 


Sanaspaa of, H MpOH3BOAAH Tpaduyeckoe HHTeErPHPpOBaHHe, MO2XKEeM 
NOJIYUUTh UHTepecyloulee HaC COOTHOWeHHE MEXLy of u of,. 
Yka3aHHOe HHTerpHpOBaHHe ObIIO BbINOHEHO JIA C/lydan 
Tt 
U, == 400 48, bu, =a Hu oa =(,6; 0,7; 0,8; 0,9. PesyibTaTH pacueToB 


HOKa3aIH, UTO MPH PevIATHBUCTCKUHX CKOPOCTAX, He COBepwad OWINOKH 
6o1buieH 18% Bmviorhb 10 «= 0,9, MOXHO MPHHATb 


ot = Pea a (13) 


3aMeTHM, YTO IIPH Pe@AATHBUCTCKAX CKOPOCTAX KOMeCaHHA yTvia 
—opometa B TeYeHHe MepHOa YMeHbIMMAalOTCA NO CPaBHCHHIO C HePpeviA- 
THBHCTCKHUM CJ1yuaeM. SOTO ABIACTCA TPAMBIM CJI€ACTBHEM YMEHbIUe- 
HHS OTHOCHT@IbHOlL BapHalWH CKOPOCTH pH Ppe/JIATHBHCTCKHX CKO- 
pOocTAX. 

fogactapasn (13) B (11), 6yaemM uMeTh 


(14) 
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Henompsys GHHOMINAIDUbIe psubt, mocte pita atreopanyeckux 
UpeoOpasonannil wOvly uM 





otee ie | l Bo 5 Sg 1+] Ss ee ay 
VU, f | s/o Msiniot - > | Sear ME Sie [wt — | . 
| Le Lea} yah a ae Peles ; 
Sea ee al Sin’ Ge =) pe gee dl Sin [wi =e 3) gr C15) 
PARC / ao a= 2 
| R(R-+ 1)’ 
ce D.. 
i R(R-+ 1)’ 
j S(R=N URE 5) 
Ri(R+he 
Ve IR IP (4R2~-7) 
R2(R+1)20— 
Yi) 





06 0) 08 09 


Pic. 4. GaBuciMocth MaKCHMaabHOH OTHOCHTeABHOH HorpellHocTH lIpH pacuete i0u- 


ef TT 
HOH CKOPOCTH OT KO3(PpUlieHTA MOAYAAMMH a WIA yraa mpouera Cui =>. 








Av 
Vay — MAKCHMAJbHad OTHOCHTCAbHad Norpeumiocth jopmyap (1), 
Av 

—— MAKCHMA buat OTHOCHTC.AbHAA TOrpemtHoctbh dopmyvapi (14). 
M14) : 


Buipaxkenie (14) MoxkHO HCMOMb30BaTb TaKKe JWId ONpemeTeHHA 
UpupalleHia CKOPOCTH (U~ = U-—- Uy) H BeHOHHEI O6paTHOli CcKO- 


pocTu (| 
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B ciywae Mablx KoapPunHeHToB MOAYAAUHH %<< 1 BhIpaxkenHe 
(15) mpuBogutca K cbopmyvie (1). TIpu HepearatupncrcKux CKOPOCTHXx 
Kosppuuneuth K, L, N oG6pauyawrca B HOM, Kosppuunent J = | 
H MBI NpHXOAHM K OODINHOMY BbIPaxKeHHIO, ONMHCBIBAIOLLeMy cKOpo- 
CTHY1O MOAYJIAIMIO B BLICOKOYUACTOTHOM 3a30Pe TPH MaJbIX CurHavax. 








Jue F Y - 
Puc. 6. SaBHCHMOCTb MaKCHM@JIbBHOH OTHOCHTE.JIbHOH TOrPCuIHOCTH HpH pacuete Tipii- 


PalleHuA CKOPOCTH OT KOsPPHNUeHTA MOAYAAIMH @ AAA yraa nposeta Sy = : 
° . : 
Auv_ 
ee — MaKCHMAIbHAA OTHOCHTEAbHad MOrpeuHOcTh dopmyanr (3), 
Av_ 
‘U_,,,” MA@KCHMadbHaA OTHOCHTeAbHad MOrpelmHocth opmyawi (14). 


U~ (14) 


PeaybTaTbl rpadbuyeckoro MHTerpHpoBaHHa (12) 6pIM NpuMeHeHni 
AIA pacueTa M@KCHM@IbHOH OTHOCHTebHOH MOrpeuIHOCTH, KOTODaHA 


NOAYAaeTCA MPH HCNOAbSOBaHHH BbIPaxKenuii (1), (3), (4), (14). Bean- 


uHHa OU) mo-mpexHeMy paBHssach 400 xe u ty = >. 


] 
HMcTHHHBIe BeAHYHHEI UV, UV , “> PacCUHTHIBaIMCh NO Popmyvie (11). 


MakcuMajbHad MOrpeumMocrh mpy PpacCMaTPHBaeMBIX Koaddpuun- 
CHTaX MOAYAAWMH % AMela MECTO IPH (ha3axX BxXOMa 9IeKTPOHA B 
BbICOKOUACTOTHBIH 3a30p 


+) 
(t) fret NN 
aaa T= Tv, 


4 
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l 
B Clyyae ompelemenus VU, —— 10 PopMy aM (1), (4), Hv. — no ibop- 


my.ie (3). MakcuMaapHaa morpeWmnocrh coorBeTcTBoBata wf, = ~)- 


pH pacuete V— mo dopmyvie (3). 

Pe3ybTaTbl pacueros IpecTaBienbl rpaduyeckn Ha pc. 4, 9, 6. 
Tam 2Ke JIA CPAaBHeEHHA MPHBOASITCH KPHBbIC IOPpeWINOCTeH NPI 
HC P@IATHBUCTCKUX CKOPOCTHX. 

CpaBHeHHe HEPe@JSITHBHCTCKHX H Pe@.IITHBHCTCKHX KDPUBDIX IPMBO- 
IMT K T@M 2Ke BbIBOJMaM, YTO HB Cyyae &y = 0. 


7 


Hepenamubucmenud 
CA YY Yau | 


{ 
ee a " | 





10 an Vea 
Sani a c 
Ob U7 08 09 


Puc. 6. 3aBucHMocTh MAKCHMaIbHO!! OTHOCHTeADHOH MOrpeliHOCTH MpH pacueTe 
BCAMUNHK O6paTHOH cKOpocTH oT KoatppHUNeHTa MOAYAAUAH a@ AA yraa Mpoucta 





me 
cE eee 
"4 2? 
l 
: U 
[ — MaKCHMaIbHaa OTHOCHTeAbHAA llorpemiHocth PpopMyapt (4); 
, 
(4) 
| 
AG 
7 om MaKCHMadbHas OTHOCHTeAbHad TorpewmocTh PpopMyap (14). 
(14) 


M3 rpapukKoB cjeayetT, 4TO HCHOb3OBAHHeE (POpMy.1 (1), (4) ¢ 
HOrpeIMHOCTbIO, MeHbIeH 10° 4, BO3MO2KHO JIMIUb MpH KOIMPPHMLNeHTe 
MonyaanHA 0,6. | 

Hlan6o1bulylo morpemuocth, gocturamuyio 40°,) mpi a =(),6, 
maetT, KaK Hu pH & ==0, popmyvia (3). 

SHAaUHTeIBHO JTYdUIMe pe3ybTaTbl HMeIOT MeCTO TIPH HCHO0/1b30- 


I 
BaHHH COOTHOWeHHA (14) aia pacueTa UV H—~- ;MOPpeuiHOCcTh B 9TOM 


cyuae He Npesbinaer 10°, BHIOTb 10 2 == 0,8. 

B cayyae «> 0,8, a npn pacyere MpHpalyenWA CKOPOCTH yxKC AT 
3HA4UNTeIbHO M@HbUIHX KOasdDHUMeHTOB MO/JLYIAUMH &% MPHXOJUTCH 
HOAL3OBATECH BLIpaxkeHuem (11) H MpHMeHATR rpaduyecKkoe MHTer- 
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ei tena a a HEOOXOJMMO CUHTATbCH C HeAOCTATOYHO! TOY- 
YeTOB, OOYCIOBAeCHHOE 
a y HOH ITIPHMe€HeHHeM rpaduyeckoro me- 


JUTEPATYPA 


l.M. Chodorow, E. |] Ginzton, JI. R. Nej 
sign and Perform : a ee es ilsen, S, 8 on k in, De- 
Ne IL 1953, p. panes of a High Power Pulsed Klystron. Proceedings of the IRE, 
2. C. A. 3ycmanosckuit nv 3. VU. Xan 
Rr ee te 1aHOBa, Ilpoxonbyaa : 
NHpOBKa B MOWHBIX KJHCT sae es pasrpyil 
HHT MTT, peinyex 338) tobe MaMPiX MapaMeTpax rpynmupoBanna, Tpy nui 
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Moxmop mexn, Hayw npog. K. H. KPbIAOB, 
aecucmenm B. JI, PEAOPOB 


HEKOTOPbIE BONPOCDI ABTOJMJEKTPOHHOU 3IMUCCHH 
Bpenenne 


Hecmorpa a TO, UTO ABTOSTEKTPOHHAA SMHCCHA HSBECTHA LABHO Rae 
TCXHHYeCKOe JIPHMeHeHHe ee JO HaCTOALLeTO BPCMCHH orpaHHyeHo. 
KpomMe 93ACKTPOHHbIX MPOCKTOPOB, Te OCO6CHHO BaXKHEIM ABINETCH 
TOUCUHDIT HCTOUHHK QICKTPOHOB, ABTOKATO/[bl NOYTH HATAC HE II pH- 
MeHSIOTCA. DTOT (akt OGDACHHeETCH B OCHOBHOM TEM, HTO aBTOKa- 
TOMbI OOMATAIOT PALOM CYULECTBCHHBIX HELOCTATKOB. 

QcnoBHBIM HeOCTATKOM A@BTOKaTOJOB, HSrOTOBICHUBIX B BITC 
OCTPHA, SIBIAeTCH HECTAOHIbHOCTh TOKA 9MHCCHH H Maloe BpeMsl 
*KUZHH KaTonoB. Kpome Toro, clelyeT yKa3saTb Ha TPyAHOCTH MNSTO- 
TOBJICHHH HCHTHYHBIX KaTOJOB H BbICOKHE TpeOoBaHHA K CTaOHJIb- 
HOCTH HCTOUHHKOB T[uTaHHA. Onako Takue peuMyulectTBa aBTOKa- 
TOLOB, KAK HCKIOUHTeTbHO BbICOKad IWIOTHOCTb SMUCCHOHHOTO TOKA, 
upesBbIuaiiHO Mable pa3sMepbl M MIHOBeHHaA rOTOBHOCTb K paoorTe, 
OTCYTCTBHE paCXOMa MOMHOCTH Ha NOOrpeB KaTOAa, melaioT paOcorbl 
10 CO3/lAHHIO T@XHHYCCKHX aABTOKATO;LOB NOCTATONHO AaKTYAabHDIMH. 

Bonpocy H3yueHHs! MpHYhk HeCTAOHIbHOH IMHCCHH aBTOKATOOB 
nocBaimen pag pa6or [2, 3, 4, 5|. Bpi1o BbIdCHeHO, YTO HOHHAS 60M- 
OapAHpoBKa KaTOMa ABAAETCA OCHOBHOH TIPHUHHOli, BHISbIBAIOMNe! 
necTraOHaAbHocTh amMHccHH. Moniad SOMOapAWpPOBKa HSMCHACT (popmMy 
OCTpHaA, TEM CaMbIM H3MeHMeTCA TpaHeHnT NOTeHWHata y OBepXx- 
HOCTH KaTOJla, a CeJJOBATeIbHO, H TOK 3MHCCHH. OG6bHINHO IPH WaB- 
aTCHHM ocTaTOUHHIX ra30B 10°? “# Hg, pamnyce 3akpyrienua OCTpPHA 
Katona 10°4 cm wu TOKE TOpAAKa 1 M@ 2MUCCHOHHbI TOK 3HauH- 
TCJbHO H3MCHACTCH 38 HECKOJIDKO MHHNYT padoTbl KaTo/a. OHHUM H3 
MeTOJLOB GOpbObl C HOHHOL 6omMOapAHPOBKO! MOXKeT ObITh yMEHbuUIe- 
He LaBIeCHHA OCTATOUHBIX TasoB. bELIo yCTaHOBJCHO, ITO AIA o6ec- 
HCUeCHHA BPeMeHH IKH3HH KaTO/fa AO 100 uac. u 6omee HEOOXOAHMO 
YMCHbUICHHe MaB/JIEHHA OCTATOUHBIX fas0B AO 10-"—10 ? uw Hg 
|4, 5}. Takoe HH3KOe aBACHHe MOKECT 6bITb JOCTHTHYTO B yC.10- 
BASIX 9KCIepHMeHTa. Ogiako MaCCOBOe H3rOTOB/CHHe -1aMil MOKET 
o6eciieuuTb B lyumem cayyae 10 ‘—10 * aM Hg. Baugzy 9Toro oco- 
6y1O BAKHOCTh UpHOOpeTaioT MOMDITKH YMEHDUICHHA BpeHOrO BJIAA- 
HUM HOHHOM SOMOapAHpPOBKH, He WpHnOeraA K YMCHBUICHHIO WaBseHHA 
ocraTOUHbIX Ta30B HHKe 10°‘ wm” Hg, HIM MOMbITKH HaliTH BelLeCTBO, 
MecHee MOABep2KeHHOe PaClbLICHHIO. 
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E.taucou, ToppKos x Bacuabes [6] npeasoxuan KONCTpyKitHIO 
O.IH3KO PaCIOJIOKeHHbIX KaTOa HW aHOAa B BUe WAaCTHHKH C OTBep- 
CTHEM Maworo AHameTpa. Katox CBOHM OCTpHeM MOMellaica Ha OCH 
OTBepcTHA, Takaad KOHCTPyKIMA, BBAAY UCKPHBJICHH CHIOBBIX AHHHIi 
NOAA BOAH3H KAaTOMa, pe3KO yMeHbIAeT OObEM, H3 KOTOPOFO MOxeT 
MpOHCXOAMTB OoMOapAupoBKa HOHamMu. CpoKk cayx6bnl KaToma pu 
TaKOH KOHCTpyKuHH NpeBpluaer 80 4ac., 4TO G6omee YeM Ha Ba 
NOpAAKa OObIUe CpoKa CyXObl ABTOKaTOOB B OObINHO II PHHATHIX 
KOHCTPYKILMAX. 

Hecra6HAbHOCTb 9MHCCHH aBTOKATONa BHIZbIBACTCH TAaKKe ancop6- 
UHH OCTATOUHBIX Ta30B Ha oBepxuocTH KaToga [3, 5, 7]. Agcop- 
OMPOBaHHHIi CIO OGbIYHO He CTOeCK H MOXKET ObITD pa3spylleH Harpe- 
BaHHeM KaTOfa WIH MOHHOH OoOMOapAupoBKoli. Tak Kak aacop6upo- 
BaHHbIM C/IOH H3Me€HHET paOoOTy BbIXONa, TO HMeeT MeCTO HECTAOMJIb- 
HOCTb aBTOTOKa elle H NO 3TOH mpHynHe. CuenyeT 34MeTHTb, 4TO 
H3MCHCHHA TOKA SMHCCHH, BbI3BAHHbIe acopOuneli, MPHBOAAT K He- 
Ppery/ItPHbIM H3MCHCHHAM TOKA, HO HHKOrsa He HaGmoOmaeTca ucue3- 
HOBeHHE SMHCCHOHHBIX CBOHCTB KaTOda. 


Aaiix [2] npeaioxut MpHMeHATH TOOTpeB Katona BO BpeMA ero 
paOoThl JJId YMCHbINeHHA HeKeTaTebHOTO BAHAHUS amcopOmwHH Ha 
CTaOHIbHOCTh ABTOTOKa. OTHM MeTOAOM eMy yfasocb YAY U4IWHTb 
CTAOH/IbHOCTh PaOOTHI KaTOOB H3 BObippama. 


Bapue [3] uccaezopaa c aToii xe nembIO peHuii. Peuuii ropa3 0 
MCHbIUC, HEM Apyrve MaTaJVIbl, alcopOupyeT Kucopogr. Y6eqnTeb- 
HbI€ SKCMEPHMeHTHI 10 H3Y4UeHHIO CTAOH/IbHOCTH PeHHEBbIX ABTOKATO- 
OB TOBOPAT O TOM, YTO OTPaBJeHHe OCTATOUHBIM KHCIOPOJOM KaToya 
H3 P€HHA 3HAaYHTebHO MeHbIUe, 4YeM BObippama. Penuesbili aBro- 
KaTO SJIEKTPOHHOTO MpPOeKTOPa HAXOAHJICA B OJHOM OObeME C KOH- 
TPOJIbHEIM BOb@paMoBbIM. B TO BpeMA Kak JAA BOJIb@paMOBoro 
aBTOKaTOla HaOOLaaCh KapTHHa OTPaBeHHA OCTATOUHBIM KUCJOpO- 
OM, NOXOOHOH KapTHHbI AA peHHeBOroO KaTONa He OOHapy KUBAIOCb. 


Ancop6uva OcTaTOUHBIX ra30B Ha KaTOMe MOXeT GbITD yMeHb- 
WI€HA TaKKE NOHWKEHHEM HX JABJICHHA B JIAMMe H TIATeIbUuOH Mmper- 
BaPHTeAbHOH OUHCTKOH IeKTPOAOB. OnHaKkO, Kak 6bIIO yoxKe 3aMe- 
YeHO, B HaCTOAIee BPCMA TOJIbKO B 9KCNEPHMCHTA/IbHHIX yCTaHOBKax 
JOCTHTHYTO JaBeHHe HHwKe 4em 10~!9 wm Hg. 


TpyAHOCTH TeXHOJOTH4eCKOrO NOpAAKa BO3HUKAIOT TakKoxKe pu 
H3POTOB/JIC€HHH HACHTHYHRX TO CBOHM CBOHCTBaM aBTOKaTOOB. B Ha- 
CTOHULee BPeMA HaHOovlee WHPOKO NPHMeHAIOLUHMCHA CHOCOOOM H3ro- 
TOBACHHA ABTOKATOAOB B BHC OCTPHA C M@JIbIM payHyCOM 3aKpyruie- 
HUA ABACTCA BICKTPOJIMTHYECKOE TPaBJIeHHe MPOBOJIOK Mawloro BHa- 
MeTpa B UWEIOUHOM pacTBOpe HM B pacTBope comH. Tlpomeccn 
QEKTPOMHTHYECKOTO TPaBJCHHA IPH MMKPOCKOMMYeCKMX pa3smMepax 
MeTaiW TPyAHO MOAMAaOTCA KOHTPOWO HAM CTaHzapru3anun. Bsrsy 
STOO H3POTOBUTbh HACHTHYHHIC KATOAbI METOJOM QICKTPOMHTHYeCKOrO 
TPaB/I€HHA 3aTPYAHHTebHO. OHaKO 3a MOCTeAHHE TOL U B TOM 
HalpaBJIeHHH AOCTHTHYTH 3HaUHTeIbHBIe ycnexu [6, 8, 9]. 
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Kak UWSBeCTHO, ILIOTHOCTD TOKA — aBTOWICKTPOHMON — 9MIICCHIL 
PeSKO 3aBHCHE OT HaMpsACHHOCTH BIEKTPHYeECKOTO MO.Id Y WOBCpX- 
HOCTH KaToya. [losyTOMY, CCH He TIPHMeHATb CHeEMHAIbHbIX Mep, TO 
JLIM TTaHHs AaBTOKATOZOB Tpe6ytOTCH AOCTATOYHO CTaOHJIbHbIe HCTOU- 
HHKH. OTO CBOICTBO ABTOKaTOAOB TaKKEe ABJINETCA CeEPbe3HbIM Mpe- 
HSITCTBHEM JLIs) AX TEXHHYeCKOLO HCNO.1b30BaHHH, 

TakliM O6pa30M, MO%KHO CKa3aTb, YTO B HaCcTOsIIWee BPeMA HMeeTCA 
BO3MOKHOCTh KONCTPYHPOBaTh ABTOKaTOAbl CO CPOKOM CJIYKOBI, mpe- 
BbUUatOlLHM OO uac., eGIH B wIamMme OOecneyeHoO aBJIeEHHe OCTATOU- 
HbIX ra3soB HAvxKe 10719 — 10-'! wa Hg. Ilpa atom cTa6HJIbHOCTb aBTO- 
TOKa BO BpeMA pabOTbl MOCTaATOUHO BbICOKA. Ec HEOOXOAHMO HMeTb 
jo.iro paOorTaroulnli Karog Blamne c xyaqmmmM, dem 10-'’--10 |! wa Hg, 
hakKyYMOM, TO HEOOXOAHMO NPHMeHATL BHPTYaIbHbIH AHO. WW HCKATb 


Ipyrux yell MO NOBbIMeHHIO BpeMeHA 2%KH3HH KaTORAa [10, 11, 12, 
13, 14, bol. 


Il. KOHCTPYKUHA AaBTOKATOa, TEXHOJOrHyecKHe 
pexKHMbI ero H3rOTOBJeHHA 


Bee uce.te/LOBaHHsA, H3JIO%KeHHbIe BILE, WH MO MyTH ycrpaHe- 
His) HJIH YMCHbINCHHA HOHHOH OoMOapsAupOBKH HM ascopOunH ocTa- 
TOUNbBIX fa30B, UTO YBeAHUHBAeT BPEMH 2KH3HH ABTOKATOAOB H CTa- 
OWMH3BHPyeT IMMIICHIO. 

B nacrosimel padoTe mpeqiaraeTcH HCNOAbSOBaTD aBTOKaTOJIEL, 
H3rOTOBICHILI€ H3 BECbMa TOHKHX BOAb@pPaMOBbIX MpOBOIOK jWHa- 
MeTPOM He€CKOJAbKO MHKpOH. Muxkpodotorpadus TumMuKoro To dopme 
KaTOa UpnBeseHa Ha pue. 1. EcrecTBeHiiO OKNMATH, ITO MPH MOZOG- 


Eg 


-— 


JO 


Puc. 1. Tenespaa otorpad@ua aBToKaTo)ia. 


HoH KOUCTPyYKUMH KaToga HOHHAaA OOMOapyANpOBKa Oy eT BbISLIBATb 
JIHWIUb MWOCTCN@HHBIH H3HOC KaTOa, B TO BPeMA Kak pasHyC 3akpyr- 
ACHHS Ha KOHHE pOBO.IOKH He OygeT pacTH co BpemeHeM. Banay 
TOPO, UTO HalpAIKeHNOCTh WIEKTPHUeECKOFO MOA Y HOBEPXHOCTH OCT- 
DHH B OCHOBHOM OMpeseideTCH PaAHYCOM KPHBH3HbI OCTPHH H Ma.IO 
3ABHCHT OT PaCCTOAHHs! MCKAY OCTPHEM H BTODBIM I1ECKTPOTOM, YBE- 
AHUeMHe WMOCTeAHeErO BCVIENCTBHE H3HOCA OCTPHA MpaKTHYeCKH He 
MOJOKMO CKA3LIBATbCH Ha BeIH4UHHe NOVI. TaKHM OOpa30M, Tp H3H0Cce 
OCTPHs BO BpeMH paOOTbl, TO eCTb IPH YKOPOYeHHH IPOBOJIOKH, H3 
KOTOPOH CJlelaH aBTOKaTOZ, BOJLTAMMepHad xXapakTepncTHKa He 
AOJDKHA SHAYHTe/IbHO H3MeHATBCH. Tak, HallpHMep, IIpH MWWamMeTpe 
aprokaroda 2,0-10°4 cw nH paccTOMHHH MeKAY ZIEKTPOAaMH NOpAAKa 
lem ykopoueHne KaToja Ha LO ero AvaMeTpOB TIpHBeyeT K YMCHb- 
IICHHIO Hanps2KeHHOCTH HOH mpHMepHo Ha 10°38 10-4%, uro mpH- 
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BEC K HC3HAMHTCIBHOMY H3MCICHHIO TOKA IPH 3aqannoll pasnocru 
NOTCHUHAIOB. TakuM o6pa3om, CaeayeT OKULaTh MOCTATOUHO bob- 
IWOrO CpOKa C/lyKOBHI KaTOA. 

CTaOHIbHOCTb 9MHCCHOHHOFO TOKa KaTOga BO BpeMs ero padorul 
OyAeT ONpeAeATbCA MHKPOOCTPHAMH HA 9MUTHPYUIeM KOHUe Ka- 
Toma. MukpoocrpHaA MOryT BO3HHKaTb H HCue3aTb 3a CUeT HOHHOL 
OomOapaHpoBKu. CrelleHb H3MeHeHUA TOKa 3MHCCHH, BbI3BaHHYy!0 3TOH 
NPHYHHOH, MOXKHO ONPeACHTb AHWIb SKCHEPHMeHTAIbHO. B nanbHelt- 
I€M OyeT MOKa3aHO, YTO CYILECTBYeT BO3MOKHOCTh CTa6OH.143H po- 
BaTb TOK 3MHCCHH CNEUMAIbHEIM PeXHMOM paOOTH KaTOMA. 

ABTOKaTOAbl AHAMeTPOB, MeHDbIIAX 1,0- 10-3 cm, n3roToBAAAUch 
QIEKTPOAHTHYCCKHM TPaBJICHHEM B CaHTHHOPMA/IbHOM pacTBope NaOH 
Ha N€PpeMeHHOM TOKe. ITlocaeqOBaTebHO C XIEKTPOJIMTHYeCKOH BaH- 
HOH ObIIO BKIO“eHO CompoTHBaeHHe B 500 om. IlpozoaKuTebHOCTH 
TPaBJICHHA BapbupoBalacb OT 20 go 35 cex. J|vametp nowyuaemoii 
NPOBO.IOKH KOHTPOVIHPOBaJICA Ha ONTHYCCKOM MpoeKrope. 

ABTOKaTOAH AHaMeTpoB Goapute 1,0- 10-3 cm usroToBARauch H3 
HaOopa MpoBookK jHaMeTpamMu nO 2,2-10-3 cu. Kaxoii-au6o0 cre- 
IHaIbHOH OOpa6OTKH KOHIa MpOBOAOKH JIA BCEX UMB3LOTOBJIEIIHbIX 
KaTOAOB HE MpOBOAUIOCb. 


ata ania ntetne. atime 





Puc. 2. Pororpadua Mona c aBToKaTONOM. 


J{vonb mpoctelimeH KoucTpyKuHH (pHc. 2) OTKAYHBAIHCh 0 2aB- 
nmeHuua 3—5-10-’ wa Hg. TMpospoguaca o6panptii 4—5-yacosoli Wak 
O6e3raKHBaHHA CTeKIA HW MeTAIHGeCKHX eTaelt. 

Bo BpeMA OTKA4KH MpOH3BOAMaCh TPeHHPOBKa UH MpeABapuTeJIb- 
Has dopmosKa KaTosa. Ilog PopMoBKOH KaTONAa B AadbHelieM Oy eM 
NOHHMaTb yCTaHOBJeHHe (OpMbI KaTOa 3a c¥ueT HOHHOL 6omOapan- 
POBKH H MUrpallHH AaTOMOB Np MporpeBe KaTOMa AKOY.1eBEIM TeIVIOM. 

BeH4HHa TOKa SMHCCHH pH PopMosKe ycraHaBAUBatach TaKol, 
UTOOLI TeMMepaTypa KaToga G6pbiia nmpumepHo 1000—1200° C, Omnpe- 
ACHCHHE TEMIMEPaTy Pb MPOHSBOAMIOCh paCueTHBIM yTeM H3 ypaBHe- 
HHA Tem1oBoro OataHca KaTogxa. Tip tpenuposKe Ha mocTOAHHOM 
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TOKE MOKHO OLL-IO 3aMCTHTb CBeYeHHe HarpeToroe KaTOLa. ABTORICK- 
TDOHHbIi TOK Hpi POpMOBKe KaTOMa OOHAPYHKHBA PC3KHE CKAUKO- 
o6pa3nbple H3MCHeHIa. B OCHOBHOM CKANKH TOKA NPHBOAWJIH K YMeHb- 
meno i0Ka. Hlocre 10 -20-muuyrHoit (OPMOBKH aBTO3./I@KTPOHHbI!I 
TOK 3HAUHTe.IbHO CTAGHTH3HpOBa.ICcR. [TOMOOHY1O CTAOHMM3ALMIO MOKHO 
OTHeCcTH K clenyioureMy MexaHH3my. IIpH TemnepatType KkarToyta 
nopayka 1000 —1200° C wm Bplute amcopOHpoBaHHOroO Ha NOBEPXHOCTH 
BOIb(ppama KHCOposa He CyulecTByeT. OAHOBpeMeHHO C 9THM, BCA- 
KHil BBICTYI] Ha KaToge, BO3HNKWM OnarogqapA MOHHOH OoMOapdu- 
POBKe, BLIZOBeT YBeIHYeHHe MIOTHOCTH TOKa C 3TOrO y4aCcTKa, TO B 
CBOIO OYePeAb MpHBeeT K TOBHILMEHHIO TeMNepaTyPbl BbICTyYMa WH ero 
MlaBeHHIO WIM McMapeHuio. TakuM oOOpa30M, BCAKOe H3MeHeHHe 
(popMbl OCTpHA OyAeT ABTOMATHYCCKH HCMPaBATHCA, 

B jlaibHeHiueM OKOHYATeIbHad OpMOBKa KaTOZa MpOBOH/IaCb 
Ha HMITYbCHOM pe@?KNMe B OTIMAaMdHHOH lame C IpHMeHeEHHeM THTd- 
noBoro retrepa. [IpH dopMopke KaTOa MH ero HCCeTOBAHHAX MpH- 
MeHSaCb CXeEMA C Oa/1/1ACTHbIM COMPOTHB.ICHHEM, BRJIIOUCHHBIM MOC e- 
OBaTebHO Cc vlamnoii. Bauny Toro, ¥TO AupdepenmMaltbuoe CoNmpo- 
THBJICHHe JHOJa Malo, BC@e H3MeHeHHA 9. 0.C. HCTOUHHKA NATAHUA 
Hagaior Ha OaviaCTHOM COMpOTHBIeHHH. EcrecTBeHHO, YTO HECKOJIDKO 
6orpuas, YeM OGDIUHO HaGsOAaeMad, CTAOMIbHOCTb aBTOTOKa B Ha- 
IHX IIpHMepax olnpedeiserca TaKwe MpHMeHeHHO!l CX@€MOH BKJIIO- 
ueHHa. Kpome 31Toro, MpHMeleHHe CXeMBI C Oa/VIaCTHbIM COMPOTHB- 
M@HHOM CHHKaeT TpeOOBaHHA K CTaGHJIbHOCTH HCTOUNHKOB MATA. 


lll. DkcnepHMenTaabHble HCCAeELOBAHUA CTAOHAbHOCTH 
HW CpOKa CAyXHKObI aBTOKATOLOB 


JlanHpie 10 HCCIeLOBaHHIO CTaOHJIBHOCTH H CpOoKa Cy KObI aBTO- 
KATOJOB MpeAcTaBeHb! Ha rpaduke (puc. 3). M3mMepeHnsl TIpOBeACHLI 
B HMIIYIbCHOM pexKHMe, C YACTOTOH CT@AOBAHHA HMIY/IbCOB 3800 24 
I JMIHTeAbHOCTHIO HMMtyipca 0,8 wKceK Mw Ha TocToOdHHOM ToKe. IIpy 
miotuoctax ToKa 10°—10° a cm? B MMMy.IbCHOM peKHMe TOK 3MHCCHH 
OOHapyxKHBaeT HeKOTOPble BHe3aTIHbI€ H3MCHCHHH. MakcuMaJIbHasl 
AMIVIHTY a TaKHX H3MCHECHHH AOCTHTacT 20”, Of HOMMHAIbHOTO TOKA. 
Pacueruasl TeMMepaTypa KaTOa B YTHX YCOBHAX 300 —600" C. Bpema 
/KH3HU KaTOAA MpeBblliaeT OU ac. 

[lpn maotruoctax tToKa 10°—10° a CM’, KOTOPbIe COOTBETCTBYIOT 
pacueTHoil TemMnepatype LO0J—1500° C, TOK 3MHCCHH 3Ha4HTe/IbHO 
6ovree cra6uen. AMIMIUTYRaA H3MCHEHHH TOKa He MpeBbuaaeT 3--5° 4 
OT HOMHH@IbHOLO 3HAYUCHHH, BPCMA HKH3HH KaTO/a MpeBbluldaeT 50 vac. 
BHAUMO, HOJOOHbIM p@xHM padOTbI aBTOKaTONa HanOo.1ee IIpHeMeM 
JWI TCXHMYeCKOrO HCHOAb3OBaHHA. T1pH 3TOM MOKHO MOYUaTb TOKM 
HOPALKa aMiepa IPH HaUpAKeHAH MCTONNHKA NMMTANH A 20 —30 KB. 
TIpH jabHelilieM YBeIHYCHHH MIOTHOCTH TOKA AO 5+ 10' acm (pac- 
yeTHad TeMIlepaTypa KaTOja Y9000-—-2300° C) BosHHKaeT Ayra, H Ka- 
TON bl PHOHYT. 
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Ha nocTtosivoM ToKe "pu maoTHOcTH ToKa 5- 10?—5- 10% ajes’, 
YTO COOTBeETCTBYeT pacueTHoil Temnepatype Katona 3800-600" C, 
UMeeM TakKKe pe3sKHe CKAUKOOOPa3ZHble H3MeHeHHA aBToTOKa. Makcu- 
MaJIbHad AMIIMMTYZa ITHAX H3MCHCHHHM JOCTHTaeT 00°... OT HOMHHAIb- 
Horo 3HaueHHa TOKa. IIpH yBeHyeHHH TAOTHOCTH TOKa JO 5: 10°— 
5-104 acm? HaOamlogaeTcs 3HauHTeAbHad CTaGuAN3anud TOKa (pac- 





Puc. 3. Bpemeunaa 3€BHCHMOCTb daBTOTOKd.,. 
(. — AMUYAbCHOHHBI pexAM; O—NOCTOAHHBIA TOK. 


ueTHad TemmepaTypa KaTogza 1000—1500° C). MakcuMajbHad aMilin- 
Tyla H3MeHeHHi TOKa cocTaBAdeT 5—10°., OT HOMHHAIBHOTO 3Hade- 
Hud. Tip gambHeliniem yBeAHYeHHH WWIOTHOCTA TOKa ZO 10° acm? 
(pacuetuas Temnepatypa 2000—2300° C) Bo3sHuKaeT Ayra, M KaTObl 
rHOuyt. 

Takum 06pa30M, HanOomee pallHOHa/IbHbIM Pe2KHMOM PaOOTbl aBTO- 
KaTowa cleqyeT CUNTaTb pexuM Cc TemMepaty poi KaToga 1000—1500° C. 
Jaq jwametpos Katona mopaaka 10~° cm ara Temmepatypa CcOoTBeT- 
cTByeT mioTHocTH ToKa 10’ a@jcm’ Ip HMMyJIbCHOM pe2KHMe 4H 
5-104 a/cm* ya NOCTOAHHOM TOKE. 


IV. Pacuer TennoBoro pekHMa aBTOKaTONa 


KoHCTpyKUMA aBTOKaTOfa NoKa3sana Ha puc. |. ByyeM C4NTaTb, 
uTO TOK paBHOMepHO pacmpesereH oO ceyeHHio KaToga. Toraa ypaB- 
HeHHe TeMIOBOrTO OalaHca aBTOKaTOZa 6e3 yyeTa pawWatbHoro pac- 
NpewqeeHua TeMMepaty ppl, H31yueHHA C TOpia KaTOJa HW HarpeBaHHA 
3a CueT HOHHOH GOMOapsHpOBKH HMeeT Ce AYIOUIMH BHT: 


rj%o dt +297, dt—2sT' dt — ra SL dt — repdT = 0 (1) 
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lle 
0, 0, Py, U~—COOTBETCTBCHHO YY LIbHOG  COMPOTHBACHHG, — TCHLO- 
CMKOCTb, HOTHOCTH H KOsPPULHeHT TeNMLOUPOBOII- 
HOCTH; 
r—pamuyc KaTosa: 
/—remuepatypa; 
/,—TemMnepary pa OKPYARAlOuleli KATO/L CPe/Ubl: 
-—BDeMa: 


J-~IWIOTHOCTb TOKa: 
3—NOCTOAHHAA 3akKOHA Credana—-Bowpiumaua. 

[lepBblii wieH ypaBlieHHA OTBeTCTBeHeH 3a HarpeBaHne KaTOyLA 
MQKOY-IEBBIM TeMIOM;, CAeAYIOUHe COOTBCTCTBEHHO- -3a H3/IyueHHeE, 
TEMONPOBOAHOCTh, TeMOCMKOCTD. 

[I[pH MpHHATOH HaMH KOHCTPyKUHH aBTOKaTOga PpexKHMe ero 
paOOTh! WieH ypaBHeHHA, OTBETCTBEHHDI 3a TeI/IONPOBOANOCTD, Mat 
NO CpaBHEHHIO C OCTa/IbHBIMH. Tlocie Npene6pexenus 9THM WIeHOM 
Me PpeMeCHHbl€ NerKO OTAeIAIOTCA H pelleHHe HMeeT BHA 





4d | Pee | 
y , = 5 (arcth x --+ arctg x) pa (2) 
Pre _ 237%8 
rep t, (3) 
“em, oe 


ecIH j= 0 (anroKaTOga Oxaammaerca) u 


__ (23)" (r7%p 2st)" 


y ree (9) 
26 Ma 

k=(Taspote) 7 (8) 

ec f= const / ro = 0 (astoKaToy Harpenaetcas ToKOM). JLia cranno- 


HaPHOrO Pe@)KHMA HM€eM Y->oCo, pH 3TOM X-> 1. Orca werKo 
ONPeAeIUTh TemMMepatypy Katona 

(rsp +207 ot VM 

r=( 26 ; (7) 

Jl UMIYAbCHOTO pe2xKHMa HeOOxOAHMO ,CUINTD” PeleHHH JIA 

Mpomecca HarpeBaHHA HH OXMaKMeHHA. OOO3SHAYHM MAaKCHMA@/IbHYIO 

TeMlepatypy KaToxa uepes 7, MMHMMaIbHylo TemNepatypy yepes Ty, 

BPEMS OXMaKTCHHA KaTOMA YEPe3 %, BPEMA HarpeBaHHA YEepe3 t,. 

rorja HMeeM cle youly1o CHCT@EMY YPaBHeHHil: 





2378, Ly XN, X, X, — X: 
—— TT = —(arcth ———~ |-’. | 
rep * 2 | ] — xx» I~ arctg I~ xX. /oxs (8 
(2Qe)" (rj2o -|- 2a7 4)! ba X_—- Xx Yo — xX ) 
~~ larcth 22 1. = ‘| 
rep I 2 | C — 1Xg | arctg ] — X1%X9 /Ha2p 
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rie X; H X,-- MpHBeenube mepemenmupie [cm. dopmyapt (4) wu (6)| 
HOCC IO/LCTAHOBKK coorBetcrBeHno 7, Hn 7. Cacrema ypaBuecnuli (8) 
ompeemena mpH 


ad emia 
| | ~ 1x2 rate 
- _ &1 — xX 
Bocnob3yeMCA 8THM OOCTOATEBCTROM HM pa3/102%KHM arctl ~——— 
— AX 
X4—X3 X,— Xe 
Hw arctg loxx, B Pan MaksjopeHa MO cTemeHsaM oa ITocae 


IIpeHeOpexXeHHA BCEMH UICHaMH pa3sJIOKeHHA, KPOMe ABYX NepBbIX H 
COOTBETCTBYIOUIHX MOACTAHOBOK HME€eM CHCTEMY 


vote Ts 
rep *% 7T,2—T,Te | 
Oa) (fe 207 Go ey (9) 
ae ‘2 74°), 
rep 7 p+ 2QsTo | 
PIE ATO apy 
23 102 


CucTeMa ypaBHeHHi NO3BOAeT Ope Te IHTb 9KCTPeMAJIbHbIe 3Ha4ue- 
HHA TEMMepaTYPbI KATO/a, CCH 3aaHbl MVIOTHOCTb TOKa, BPeMH Ha- 
rpeBaHHA H OXWaKeHHH WH TeOMeTPHA KaTO,a. 


V. PacueT NAOTHOCTH TOKA SMHCCHH aBTOKaTONa 


PacueT MIOTHOCTH TOKA ABTO3IEKTPOHHOH 3MHCCHH TpH 3a aHHOor 
TemMiepaType KaTOa MOKEeT ObITh NPOK3BeEJJEH METOAOM YHCAeCHHOrO 
uHTerpHpoBanna. Jin 9TOrTO MOryT ObITb HCMOb30BaHbI rpapuKH, 
npemioxenuble Jlomianom u Jlalikom [22|. Ognako aaa mpakTuyec- 
KHX Weel BO3MO%KEH Sovlee MpOCTOH MpHOJHKeHHBIA pacueT TOKa 


ABTOQIEKTPOHHOH 9MHCCHH MO dopMysze Paynepa — Hopgzrefima [16, 
17, 18, 19, 20] 


pa 6,85 * LO%~"/2 ‘ ( 3,62°10-4 WE 


f= 155-108 e : [aja (9) 


rye 
FE — HampsxKeHHOCTb 3JIEKTPHYeCKOLO NOMA B B/CM; 
y — paOotTa BHIxOa B 96; 
§ — cnemvaibHan PyHKuNA, TabyHpoBaHHad Hopzreiimom. 
Han6o7ee yAOGHO TPH 9TOM BOCNOAb3OBaTbCA TpaduKaMH puc. 4, 


COCTABJICHHBIMH HaMH 0 cbopmyvie (5), H Ta6MIaM, paCC4YHTAaHHbIM 
Toaianom [21]. 


VI. 3aksioyueHne 


Ha OCHOBaHHH MpOBeeCHHEIX HCC/IEOBAHHH MOKHO Cie/laTb BbIBOL 
O TOM, UTO ABTOKATOAb, H3TOTOBJICEHHbIe H3 BECbMa TOHKHX IIPOBOVIOK, 
O6anaioT AOCTATOUHOH WIA pala IMpakTH4YeCKHX ele cTaOHb- 


73 


sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 


sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 


HOCTDIO H CPaBUUTCAbUO OO.1bIHM CpOKOM CvTyxKOpI. [T10THOCTbh TOKa 
IMHCCHH TAKUX aBTOKaTOAOB JoctTuraer 1O' @ cst? B OMMIYJIbCHOM pe- 
*KHMe HO: 10% a cm® B pexHMe MOCTOAHHOTO TOKA. 
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Puc. 4, SaBUCHMOCTb IIOTHOCTH TOKa aBTOSAeKTPOHHOH 9MHCCHM OT Hanpa- 
*KEHHOCTH NOAA, P—~ pa6OTa BoIxXOMa B 36. 
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Aoxmop mex, wovK npow. K. WH. KPBIJIOB, 
aenupanm A, I. BOHY-OCMOJIOBCKHEH 


HMILYJIBCHbIE MAPHUTHbBIE 10.19 BOJIbBUION 
HAHPSKEHHOCTH 


Baesenne , 


Saclaua HOTYACHI! CIVIbUDIX M@rHHTHbIX TlOJIefl yoxKe JLaBHO Hpl- 
buleKaer K Cebe BHHMAHNe HCCC LOBATe.1eil B CBH3H C 60.IbIIMM Ko- 
THNCCTBOM BOSMOKHDIX HX NPHMCHCHIH JI PeCMleHHs pa3qHuHOro 
poda PU3H4eCKHN I TCXHHYeCCKHX Tpo6.ieM. 

MarvirHble HO 6O.tbINOi HanpsxKeCHHOCTH MOryT ObTb Modyue- 
Hbl AHOO OT NOCTOAHHUBIX MaPHHTOB, wIN60 OT QICKTPOMUPHHTOB. Cy- 
IECTBYIOMMNE Bo HACTOWMee BPCMA BWIEKTPOMArHHTh! MOryT 6bITD 
TOAPASHE ENDL WA ABC OCHOBUBIE TPYUMbl: 9ICEKTPOMArHUTHI C (peppo- 
MaPHHTADIMH CePpACYHUKAMH Ho COMe@HOHAb 6e3 deppomarnerTuKos. 
BeaHulia MarHHTHOTO MO.t1 MOCTOSNHDIX MaTHHTOB, BCJICNCTBHe Ha- 
CbULeCHHs = DePPOMAPHATHIIX MaTepilatoB, seKUT B npexedqax fo 
10 apem, B peAKUXx c.yuasx jocTuran 30.000 apem, Vicnoib30BanHe 
COCHOHOB, HHTACMBIX OT MOMLHOPO HCTOUHNKA IICKTPHYCCKOFO TOKa, 
HOSBOATCT MOBBICHTh 3TOT TIperet. Hspecten, HallpHmep, a1eKTpo- 
MarHHT B OHO Hu3 aa6opaTopHii B KemM6pusoKe, maou B Henpe- 
PHIBUOM PexKHMEe TO 40 120000 apem. Ecrecrsenuo, uro B cBa3H 
CO 3HAYATGIBNOH MOTPeO/INeMOll MOULNOCTbIO — NOPARKa Je@CATKOB H 
AAKE COTCH KHMOBATT — TAKHE QICKTPOMArHHTH TPeOyIOT CHeMHa.Ib- 
HOPO HHTENCHBHOPO OXAaKACHHA, YTO AeaeT BCIO yCTaHOBKy rpo- 
MO3AKOH H B CBOCM pone yuHKarpnoli. B cpasn c STHM, a TAKKe 
BBHLY HeEOOXOAMMOCTH NMOAYYeHHA 6O.IBUINX MarHdHtiblx noweli, B 
HOCACTHEE NECATHJICTHC CTAIH HHTCHCHBHO pa3BUBaTbCA MeTONb f10- 
AYMCHHA HMINYJIbCHBIX M@rHiTHbIX OTe OObUIOH Hallps2KeHHOCTH, 
Hayaio sToro HanpaB.ieHus! Gro NOAOKeNO B 1924 Pr. KmaccHuecKH- 
MH padotaMu Kanuup [tf]. Jim Guin no.tyueHp ut IIPHMCHEHHI JIS 
PaSHHYHbIX PHBHYCCKNX 3akAY KpaTKOBPeMCHHLIe MaLrHHTHBIe TOVIA 
CBEPXBbICOKOH HHTCHCHBHOCTH. 

Kanuila MO.TY4H.I MAarHHTHble 10.15 B COJIEHOHax 6e3 CepseuHH- 
Ka, MPHY€M HM OBLIM WCHOIb30BaHbI ABa pa3/IH4HbIX cnocoba — 
KpaTKOBPCMeHHBIT paspy. akKYMY.IATOPHOII OaTapeHx HW kKOpOoTKOe 
SaMbIKAHHE Ha KaTYINKY MOIHOFO TeHepaTopa, pasOrHaHHOTO JO 3Ha- 
NHTeAbHOH CKOPOCTH, Han60/blant BeIHUHa MA&PHHTHOrO Hos, T10- 
‘AydeHHOrO HM, jocTHrata S50V000 apem [2]. 
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Kanunei xe 6blia O6cyxeHa BO3MOKHOCTH NOJYYeHHA CHJIbHOrO 
MaTHHTHOTO TO/Id MPH pa3spAgze OaTapeH KOHACHCATOPOB Ha KaTYLUKy. 

B noceguee BpeMa paOoTsl 10 HMIY/IbCHBIM MATHHTHEIM TOVIAM 
IPOBOAWIHCh HMCHHO C HCNOb3O0BaHHEM pa3spxHla KOHAeHCAaTOPOB 
(3, 4,..5;.6,. 7,8, 9, 10,11, 121. 

CaeqyeT OTMeTHTb pa6oTH je-Taa3a Hi Bectepauka [4], a Takxe 
Oucena [7], noryunBuux noas nopagKa 200000 apem B kKaTyUkKax, 
OX KTACMbIX XKHAKHM [TeIMeM, IPH pa3spane CO CpaBHUTebHO 
MaJIOH 3Heprueli, 

Oco6blii HHTepec mpexcTaBaseT pa6ora Pay [5], KOTOpBI, IpHMeHHB 
CHEWHAIBHYIO HMITY/AbCHYIO CxXeMYy, NOMYYHA Oe Halps2xXeHHOCTHIO 
50 000 apem c uacroroii noBTopeHua cTO pa3 B CeKyHAy. | 

Han6obulee noae, NOYYeHHOe AO HaCTOAWLerO BPeMeHH, JO- 
cTHrIO B paOoTe Pouepa u Koubma [12] 750000 apem. 

Ham mpeactaBiaocb, 4YTO MaPHHTHBIe M019 6ombUOli Hall pA KeH- 
HOCTH, B OCOOEHHOCTH NepHOAHYECKHE HMMYJbCHBIC MATHHTHBIe 0.15, 
MOryT HaHTH BECbMa UIHPOKOe IIPHMeHEHHE B PaqHOREKTPOHHKe JIA 
MHTaHHA Pa3IHYHOFO POAa IIEKTPOBAKYYMHbIX MpPHOOPOB CBeEpxXBBICo- 
KOH WACTOTH, paOOTalOULHX B HMIYJIbCHOM Pe2KUMe H OCYULecTBIeHHA 
(POKYCHPOBKH MOULHBIX 3CKTPOHHEIX NOTOKOB. C sto LebIO Ha 
KaeApe PpaquOseKTPOHHKH GbIIM pOBezeHbI paOoTL no nowy4yeHnHio 
MarHHTHBIX MOeH OOVIbMOH HalpAxKeHHOCTH. 

Hacroaulad cTaTba MOCBAULeHa H3/10KeHHIO MIpe€ Ba PHTeJIBHLIX pe- 
3YIbTATOB H3YYCHHA NOeli HampmAxXeHHOCTHIO cBBINIe 100000 apcm c 
MaJIOH YaCTOTOH NOBTOPeCHHA HW MeNbIUHX noweii—nopazKa 10000 apem, 
NO C 60%buIOH YacToroli noBTOpeHua, 50-- 100 pa3 B CeKyHy. 


§ 2. Teopernyeckne od0cHoBaHHA 


Kak H3BeCTHO, Nallps2KeHHOCTh MArHHTHOFO NoAa B TOUKe A (pune. 1) 





Puce. }. 


10 OCH COMeHOH Aa, HMelomlero AHHyY 2/ H OGMOTKy u3 N BuTKOoB (Ha- 
MOTAHHY!0 B OHH CJIOli), BhIPaKaetTca Popmy.1oli 


0,1 nIN 


H = °F (cos 8; —cos fy), (1) 





rye H{ —HanpaxKeHHOCTh MarHHTHOrO OIA B apcTenax; 
/—TOK B ammepax; 
2, 4 Pp —yranl, yKa3aHHble Ha puc. 1. 
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B WenTpe KaTYLUIKA HallpsKeENHOCTh MAPHHTHOPO HOA Oy eT paBHa 


PE 


O2cIN (La) 
[ ¢ 


Cos 7 603.3, = 
a } 2 +a? 


[Ip Hanucannn cbopmyaAbl (1) mpequomaraetca, YTO pawuyc Mpo- 
ROJIOKH OOMOTKH FOpa3O MeHbIIe @ — pagnyca cosenounsa. Hetpyano 
o606uLNTh dopmy.ty (1) uw (la) Ha ctyyali MuOorocoliHoli OOMOTKH, 
Tak KaK KakKJIbi coli BHOCHT BKIax BH, MpONOPHOHAIbHbIi COs 8. 

Mopmyaa (1) noKa3piBaeT, 4YTO MPH MPOUHX PaBHbIX yCOBHAX 
HaNpA2KeHHOCTh MATHHTHOTO TOMA TeM OovIpUe, HEM OOJIbUIe NAOT- 
HOCTb TOKa, mpoTeKaiomero mo O6mMOTKe comeHouAa. IIpakTHyecKH 
9TO O3Ha4aeT, UTO JIA CO3TAHHA OOVIbIIMX MAFHHTHBIX Tole Heoo- 
XOMHMO TIPOMyCKaTb 3HaUHTe.IbHbIC TOKH, T. €. 3ATPAUHBaTb OOWbILYIO 
3IEKTPHUCKYIO JHEPIHiO, YTO BbISLIBACT HEOOXOAHMOCTb COOTBETCT- 
BYIOWerO OXMAKACHHA KaTYWKH. ITO Haris HO BUAKO U3 POpMy.IbI 
Koxpodta [13], ycraHaBanBalouleil HEMOCpeACTBeHHOe COOTHOIIEHHE 
M@KILY HaNpA2XKeHHOCTbIO MarHHTHOTO MO.IA H 3ATPAUHBaeMO! ICK- 
TPDHUeCKOH MOULHOCTHW, 

1 
H=(=)"s, (2) 
ap 
rae W—paccenBaemasl B COJIEHOHe MOLLHOCTD; 
}— OH, 34HHMaCMAH MPOBOJNHKOM B MONe€PCUHOM CCYeHHH 
KaTy WIKH; 
(1— BHYTPeHHHH pawqWyc KaTYIUKH,; 
0 —YJICJIbHOe COMNPOTHBICHHE MpOBOAHHKa; 
3-——(paKTOP, ONpere.IMOlWniiCA TeOMeTpHeH KaTYWKH (O6bINHO 
nopaaKka 0,2). 


Hetpy2uo gaTb o6o06imeHHe (opMy.tbI (1) Ha ClyYall COEHOHLOB, 
BLINOJIHEHHBIX H3 IpOBO/Jla, C XAPAKTEPHbIM TEOMETPHYCCKHM Pa3MePOM 
jonepeunoro CeYeHHs, CPaBHHMbIM C BHYTPCHHHM = paHYCOM 
comeHouma. Tak, ualpimep, 1a comenousa u3 N BuTKOB, pa3spe3 
KOTOPOrO H306paxKell Ha PHC. 2 (BUTKH B Paspe3se — IIpP1MOYFO/IbHOTO 
CeYeHHA) B ABYX Pa3JIHUIbIX Clydatx: paBHOMepHOrO pacmpeseeHnHnn 


, C 
TOKA 110 Ce@YeHNHIO BHTKA H PacNPeAeACHHy L == go (rme 0 — PpadHyc 


onpemeneHHOroO COM), (OPMY-Ibl JWid HalpsKeNHOCTeH MaTHHTHOFO 
HOI HM@IOT, COOTBETCTBEHHO, CICHYIOULAll BHA: 


oe 0,2 «Ni (as ty + P+ a% . (3) 
Qe —T Qy Qy + VP ~f- a, 


oe 


£ In ao/a, 


ae a ey 
tog in. ao . (4) 
ay (+) l?--a,? 
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Teopua HMILYAbCHBIX MATHHTHBIX MOvreii, MOAyYaeMBIX B KaTYLUKe 
NpH pa3pagze uepe3 Hee OaTapeH KOHAeCHCATOPOB, B HaHOovlee ya06- 
HOli PopMe H310%KeHA B cTaTbe Usmnnona [6]. 

IlyCTb Mbl HM€CM KOHTYP, H300paxKeHHvIli Ha puc. 3, O6aalo- 
MMH COMpOoTHBIeHHeM AR u camMonHAyKuHell L. B Moment, Korga 
KOHJeHcaTOp C 3apsxKaeTca AO 3amaHHOro HanpsxeHHa U, snement 
A (9T0 MOxKeT 6HITH 1060e ycTpolcTBO — MeXaHHUeCKOe HIN WIeK- 
TPOHHOE, B MpOcTeHIeM CJlyyae — pa3pxAAHbIH MPOMeXKYTOK) 3aMbIKaeT 
KOHTYP H B HEM MPOHCXOAAT WIEKTPHYeCKHe KOVIEOaHHA. 


Passe 





Puce. 2. Puce. 3. 


Ecan 661 compoTuBeHHe KOHTypa R paBHATOCb HY, TO KOvIe- 


Ganva ObWIH Obl HeE3aTYX@IOUIHMH HM QIEKTPHUeCKaA 3HEPrHA, HaKO- 
C2 
MWICHHad B KOHMeHCaTOpe HM paBHad —5—-, MOMHOCTHIO MepexogHsa Obl 


B 3ICKTPOMArHHTHY!O 9HEprHlo 





Li? 


Po py? 
5 WIM \H dv , 


roe Hf — MarHuTHoe Tome, CO3qaBaeMOe KaTyHIKOH. B 3TOM HAeamb- 
HOM Ciyyae MBI NOJIYYHIM Obl MAFHHTHOe Oe, CHHYCOHZaIbHO H3- 
MeHHIomleeCA BO BPCMCHH C WHKIHYECKOH 4“acTOTOH 


Li Vy Lex 
BeJIHNHHA KOTOPOTO B IKEHTPpe KaTYLWIKH aBalacbh Onl PopMy.10li 


= 20C U 
H == a us S 3 (5) 
rme Af —B apceteyax; 
U/-— B BOJbTaX: 
{uw a, —B CaHTHMeTpaXx; 
C—B mMuKpodapanax. 


Teometpuyeckuit daxtop S B dopmyae (5) 3aBHcuT OT KOH@ury- 
PauHH KaTYIUKA WH OT pacipeweeHHA TOKa NO BUTKAaM OOMOTKH. JLasa 
C1yuad paBHOMepHoro pacnpemeienuax TOKa (cM. dopmyay 3) B 
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cratpe Usmimoua janbl Tpadukn Beanunnp SB 3aBHCHMOCTH OT 
fia, wa,a, (cm. pie. 2 ou pic. 4). Mp a, a,=1 stot dbaxtop 
61H30K K I. 


Kora compoTtHBazenue Koutypa R ne paBHO Hy, BeIMa HHA 


MATHHTHOTO IOJ YMEHbUTAeTCH, BCIEACTBHeE TOTO, YTO 3HEPrHA —Z- 


i@ MOIHOCTbIO NHEPeXOAHT B SHE PTHIO MarHHATHOTO nowAH — YaCTb e€€ 
paccewBaeTcH Ha WKOY/eBO TeLVJIO, Yuyer 3TOTO OCOCTOATE/IBCTBa B 









0,30 


035 
oa 1) 0.40 
0.45 
0.50 
0,55 
0,60 
0,65 
0,70 
075 


——080 
0.85 


= 
ae ee ee 
$39, 
5 1) 20 30 e/a, 


q 
a 
| 


7 


padote [6] 6bit npopezen He BMOHE KOppeKTHO. HeTpyAKO MOKa- 
3aTb, YTO B 3TOM Cjly4ae BMecTO *opMyvibl (5) GyeM HMeTb 





H == oe Ee oe (6,) 
l ay 
ryye 
sos 
V+ (2) 
J = eatios oe =e 7 ’ (65) 
ER =() 
~ une ane es R? 
ae OEes ge ae omar 3 
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B opmyvie (6g) tp_,,— aMIIHTYa TOKa B KOHType mp oTcyT- 
CTBHH CONPOTHB.IEHHA, 


i,—~TlepBaH aMMIHTya TOKa B KOHTYpe C 
compoTuB.ieHHeM R. 


Popmyia (6,) OTaHYaeTCA OT cooTBeTCTByIOWeH (opMyabt (5) 
pa6otp [6] WHBIM BbIpaxKeHHeM Wiad J. 

Buruncaenve BeanuHn S, R, L, Bxoasuux B cdopmyay (6,) nH (69), 
oO TpaduKamM padotn [6] cnpaBes1HBO TOJIbKO DIA KaTyUIeK, HaMO- 
T@HHDIX TOHKHM MPOBOXOM C paBHOMePHDbIM pacipeszeleHHeM TOKA, 
Ji KOTOPHIX BJIHHHHEM MOBEPXHOCTHOrTO adipekTa MOXKHO MpeHe- 
Opeub; TaKHM OOpPa30M, H3 paCCMOTPeCHHA HUCK OUAIOTCA COJICHOHABI 
TOTO THMa, KOTOPHIH H306paxKeH Ha pHC. 2, T. €. C BHTKAMH H3 MIpo- 
BOJOKH O60.1buIOrO NOMepeyHOorO ceyeHHA. 

IlepHod H3MeHeHHA HMIMTYJIbCHOTO MarHHTHOPO NOIa, MOyyaeMOoro 
NpH pa3spagwe KOHJeHCaTOPa, MOXKET COCTABIATb BeVIHYHHY NOpAAKa 
HECKOJIBKHX MUKpoceKyHA. B 9TOM Cyly4ae rviyOHHa IIPOHHKHOBeCHHA 
NOH B Me€Xb LocTuraet O,1 mm, H pacmpesenmeHue TOKa NO Ce4yeHHIO 
BUTKOB CO/IGHOHLA CT€AHOBHTCH HePABHOMEPHbIM BC TeACTBHe 
NOBeEPXHOCTHOTO 9dekta. Ecau BHTKH MpexCTAaBAAIOT COGOK KOMbUUA 
OOMbIUOrO CeYeHHA (HallpHMep, CM. puc. 2), TO, KaK m10Ka3aa1 Pox [14], 
BbICOKOUACTOTHBIM TOK B TAKOM KOJIbILe CTPEMHTCA CHMATHCH B OOMACTH, 
IpuieraioulytO K BHYTpeHHeMy paguycy KOwbua. PloHATHO, 4TO UpH 
3TOM H qaKTop S, H BeAMUHHbI COMPOTHBAeCHHA HW CaMOHHAYKUMH 
COMCHOWMa 3HAUHTCIbHO H3MECHAIOTCH. YuecTh ITH H3MEHEHHA CTPOFO 
KOJIHUCCTBEHHO BeCbM@ 3aTPYAHHTeABHO, TaK Kak dopMyvibt Doxa 
CIpaBeJVIHBbI MpH OUeHb BbICOKHX UWaCTOTAX H B CAy4ae MaACCHBHbIX 
KOVI€L, UPe3BbIUaHHO CAOMKHDI (K TOMY 2Ke OHM BBIBEeHbI B MpHMe- 
H€lHH K H30JIMPOBaHHOMY KOJIbILY KpPyroBoro CeueHHsA). 

CureaqyeT OTMETHTb TaKKe, ITO B HEKOTOPHIX Cy4aAX jeliCTBH- 
T@JIbHLIC 3HAYCHHH NWapaMeTPOB KOHTYpa MOTyT 3aMeTHO OTVIMaTbCA 
OT BCVIHYHH, BbBIVHCJIGHHBIX TOJIbBKO JIA KaTYIIKH BCE ACTBHE HHAYK- 
THBHOCTH K CONPOTHBJICHHA OCTA/IbHBIX 3@MCHTOB KOHTypa. Yuer 
9THX H3MCHEHHH, BHZHMO, MO)KKET OLITh TPOW3BeEMeH TObKO 9KCTIe- 
PHMeHTaIbHO (6o1ee MOApO6HO cm. § 5). 


§ 3. TlepHoaMueckHe MarHHTHble NOH HanpAyKeHHOCTbW NopsAKa 
10000 3 2A COKYCHPOBKH OEKTPOHHbIX MOTOKOB 


Jia (OKYCHPOBKH 93AEKTPOHHBIX MOTOKOB aM, paGOTalollHx B 
HMILYJIbCHOM Ppe@2KHMe, OODIUHO MPHMeHAeTCA MArHHTHOe Owe, CO31a- 
BaeMoe COeHOHaMH. IIpH 3TOM AIA NOAYYeCHHA 3HAYHTEAbHBIX Mar- 
HHTHBIX MO@H MHTAHHE KaTYUIKH OCYILECTBIACTCA BeCbMa GOOVIbINHM 
NOCTOAHHBIM TOKOM. B HeKOTOPHIX cjlyuaAHx, KOraa ynoTpebenHe 
(pPeppOM@rHHTHHIX CePAeCYHHKOB 10 TOH HAH HHO MpH4HHe OKa3bl- 
BaeCTCA HEKCMATCIbHDIM, HeEOOXOAHMAA BeIHUHHA TOKOB JOCTHTaeT 
HeECKOJIBKHX ThICHU amnep. TlomyuyeHHe NOMOGHHIX MOCTOAHHHIX TOKOB 
BCTpeyaeT OOMbIUMNe 3ATPyAHeHHA. CileslyeT OTMETHTb, 4TO XOTH amma 
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padotaer B HMITYIBCHOM PpexAKUMC, HHTAHHCG KaTyuWieK TOKOM OCYLIC- 
CTBRAIHETCH HeNpPCPLiBHO. 

[lam MpercTaBIOCb BOSMOPKHBIM JWI Teel (OKYCHPOBKH MpH- 
MCHATD JI@PCMECHHOe MAFHHTHOe TO/1C, H3IMeNsAIONLeeCsH TO CHHYCO- 
HLaQIbUOMy 3akKoHY. BBuyzy Toro, 4To nowyyenHe OOAbIUHX mMepe- 
MCHHbIX TOKOB OCYULECTBIdeTCH HYTeEM Tpanc(pOpMallHH, MpH 3TOM 
MOXKHO H30CKATb OCHOBHOH TPyJLHOCTH CO3/aHHS CH/IbHbIX MAlHHTHBIX 
NOCH, CBA8AHHOH C HCTOUWNHKAMH UHTaHHs. 

Myen COCTOHT B TOM, UTO HMITY.IbCbhI HaNpsAKeHHS B JIaMnMe CHH- 
XPOHH3HPYIOTCH C Me@PHOJHYeCKHM MAFHHTHLIM HO.IEM TaKHM OOpa3oM, 
UTOOb] HMITYIbC 3JIEKTPOHHOrO NMOTOKA MpHXOAWICA Ha MaKCHMYyM 
MArHIITHOrO MOH. TLOCKOJIbKY HMMYVJIbCbI 3IEKTPOHHOTO MOTOKa BeCb- 
Ma KopoTKHe (2 1 MKceK), MO CpaBHeHHIO C HepHoO;lOM NepeMeHHOTO 
TOKA, IHTaOUulerO KaTYWIKy, TO B TeyeHHe BPeMeHH MNPO/eTA B/1eCK- 
TPOHOB B JIAMUe@ MardHTHoe 10.1e C OOMbINOH CTeMeHbIO TOUHOCTH 
ABJAETCA MOCTOSHHDIM. 
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Pue. 5, 


Mbt Cc ycmexOM IIPHMeHSIM TaKHe MAarHHTHble OA B TOM 
cayuae, Kora ynotpe6eHHe GeppOMarHHTHBIX CepeYHHKOB He 
Mpe/[CTaBAAAOCb BO3MOXKHEIM. IIlpH 3TOM oKycupylollve MarHHTHBle 


84 


sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 


sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 


NOTA CO3HaBaIHCb C NOMOLLBIO pasiH4HOrO THNa KaTyweK. Oana u3 
HHX, HallpHmep, (pHc. 5) npegcraBasua co6oii comeHOoun u3 LecaTH 
BUTKOB MEAHOH TpyOKH AMaMeTpOM 6 4M, BHyTpeHHHE pamuye covie- 
HOna paBHAicn 20 ata, a qaiMua-- 100 aa. B weaax MmaryuTuoro 
SKPaHAPOCBaHHA KaTYIIKa MOMEeMWLatach B OGOIOUKY H3 MATKOH Cran, 
KOTOpad TaKKe OXMaAK Malach BOAO (HarpeB OOOOUKH MpoHCcxoAMs 
34 CUCT TOKOB @yko). Karyurka 3aMbiKalacb Ha BTOPHYHY!IO OOMOTKYy 
MOULHOrO NOH AKAalOulero Tpancopmatopa (KosdpunnexT Tpanccpop- 
Malu | 47), nutaemoro ot cetu 220 e. 

AMIVIMTY/la MATHHTHOrO HOA B IKEHTPe KaTYWIKH Ha OCH, H3Me- 
PCHHaH C NOMOIIbIO MaCHbKOH H3MePHTeIbHOTi KaTYIIKH C U3BeCT- 
HOH PeEOMeTPHYeCKOll MOCTOAHHOH, paBHamach 4500 apcm mpu mo- 
TpeOAseMOH MOLHOCTH OKOM0 8 Kem. Ha Konuax KaTYWIKH Move 
ODIO MPHMepHO B Ba pa3a MeHbIIMM. IKCHEPHMeHTaIbHO HalizeH- 
Hoe pacnpewerenne NOvIa MO OCH KaTYWIKH aApegcraBeHo Ha pue. 6, 
Tam Ke JIA cpaBHeHun NPHBEFeCHO paCcC4YHTaHHOe pacnpeszerenne 
NOMA WI TOH Ke KATYIUKH (6€3 9KpaHa),—NyHKTHpHad JMHHS. 





re rik ae 














“oF oh =e -7 91 J > 7 I cu 
Puc. 6. 


Apyraa KaTyuka, Ha 60AbUINe MarHHTHBe MOA, MmpewcTaBalsAa 
coool colenouy Tana, H306paxeHHOro Ha puc, 2. Yerbipe MeAHBIX 
PaspeCSauHBIX KOJIbUa MPAMOYFOAbHOTO CeyeHHA, TOAULHHO 0,9 cH, 
C BHYTPCHHHM JuaMeTpOM | CM HW BHeEUIHHM 5 CM CnAaNBAANCh Apyr 
C ApyroM cepeOpoM MO CeKTOpaM, NpHeraioulHM K pa3spe3aM, Tak 
4uTO KaTyWIKa B COOpaHHOM Bue HMela 3,6 BuTKa. (louBON TOKAa K 
KPaHHHM J\HCKAM OCYILECTB.AAJICA C NOMOLILbIO IIH C€KTOPHaIbHOrO 
CENCHHH, PACCAHTAHHbIX Tak, UTOOKI pacnpememenune TOKa nO ceYeHHIO 
BUTKOB ObI1O0 OJIH3KHM K paBHOMepHOMy. CoraacHo cpopmyae (3), 
noctonuHad /7// tad Tako KaTyUIKH paBuserca 0,91 apemia, 

KaTyluka BMecTe C TOKOMOABOAaMU HHTCHCHBHO OXJ1aK TalacCb BO- 
AoW. IIpH norpe6memoti MouwnoctH oxomo 80 Kem MaOTHOCTh TOKA 
B KaTyIUKe COCTaBIAa OKOO 100 a/am? (I~19000 a). pu stom 
HSMCPCHHOE SHaNeHNC AMIMIMTYJbl MAPHATHOTO MOdH B WeHTpe Ka- 
TYWKH AOCTHTaIO 23000 apcm, uTo cormacyetca c cpopmyviolt (3). 
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S$ 4. Umnyapcuple nepwownseckvne MarHuTHble Mo 
HanpsKeHHOCTbIO Nopaika 10' 9pcm AAA NHTAHHs 
QN€KTPOBAKVYMHbIX MpHOOPOB 


[Ipupeqennpe B THpeAbLLy lem naparpae BeAHUHEbL elle pas 
HONTBEPKAUOT TO NOMOKeNHe, WO AIA CO3AHHA MaPHHTHEIX WO-TCH 
nopsjiKa 10‘ apem $C MOMOUIbIO CO.TEHOK OR TpeOVIOTCH 3HaUITeTb- 
Hble MOILHOCTH H adeKTHBHOe OXTaKMeunNe, YTO MPHBOAHT K BeC- 
IPOHSBOANTeABHO 3aTpaTe 3HEPPHH HW SHANHTCABNOMY YCOACH CHINO 
YCTAHOBKH. Men Ay TEM, JVI MUTA MarHHTibiM MO.TEM 9AEKT Pou: 
HbIX TpHOOpoB, paGoTaioulHX B HMMYIbCHOM PexKHME, B MPHIL 
He Tpe6yeTcs Takoli 3aTpaTbi 39HePrH, Tak Kak MaTHHTHOE WOTC 
HyXKHO TOIbKO B TeUeNMe OYCHb KOPOTKOFO BPCMCHH, -THULb HCMHO- 
THM TIPCBLIWAIOUlerO AVIMTebHOCTh HMMyJIbCa 9IEKTPOHHOTO MOTOKA 
B npHOope. ITO OTHOCHTCH Kak K MarilviTHbiIM NOAM LI (pOKYCH- 
POBKH 3.ICKTPOHHBIX TOTOKOB, Tak 1 BOOOULe K TCM MaPruATHbIM 
NOM, KOTOPbIe YIPaBAAIOT {[BHIXKCHHeM 31€KTPOHOB B NPHOOpas 
(HaupHMep, MarHeTpoHst). 

BuepBbie ie PpHOAMYCCKOe HMITYIbCHOC MarHHTHOC HOC Wallps- 
*KCHHOCTbIO OOQOO apem moBTOpAeMOCcThIO CTO pas B Sal ¢ 10: 
MOLULbIO pa3spAsla OarapeH KOHAeNCATOPOB MOY TAI Pay B 1949 r. [3]. 
[Ipuuunn padorp ero cxembl (pac. 7) COCTOHT B C.TeYIOULeM, Tpanc- 


OQOUU?Y 


C 





Pie. 7. 


(popMaTOP BEICOKOFO HallpsKeHHA NOAZApMKAer KOHACUCATOP Cs CTO 
pa3 B CeKYHLY YEpes COMPOTHBTEHHE R, mo Hapa KEHNA U. Kax- 
suit TOTyMepHo,, MPOHCXOANT paspAA KOHAeHCATOpa YEpes MOMIADIC 
pryTHble BbIIpIMATeIM By H B, c cerKaMn, HCHOJb3yeMble Kak TH- 
PATPOHbI MH BKHOYeHHbIe HaBCTpedy Apyr Apyry. Y NpaBAeHHe pas- 
PSLOM OCYHLECTBAINeETCH MYTeM MONANH Ha CeTKY B, nepeMeHHOTO 
HaNpPKEHHA OMpeACTeHHOH aMILINTyAbL C pery-IHPyeMbIM CABUTOM 
(paspl. Paspay Bs yMpaB.Aetcs ILEMbIO JONOJIHHTe.IbBHOTO KOH,/LEHCa- 
tropa C’ nu conpotusaenua A’. | ae 

ConporuBicHHe OCHOBHOrO paspaOrO KONTyYpa BBIOHPAaCTCA ITO 
BOSMOMHOCTH M@QIbIM B UWeIAHX YMCHbUeCHHA NOTepb B KoUType I 
YMCHbUICHHA HEOOXOMMMO! MOMHOCTH MOMAPHAA KOUMENCATOpA, 

B pa6ote Pay MpHMeH#.1acb CMKOCTh C= 0,20 MK, pH Halips- 
xenny U=73 «eo. Katyuika coctosja 43 30 BATKOB C HOCTOANHON 
H1=6,3 apcemja. \lpogoaxKHTeAbHOCTh HMHYyibCa COCTABANAa OKOTO 
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15 MHKpOCeKyHA HW 3aTpPauHBaeMaH Ha NOA3APAT KOH TeHCAaTOpa MOLL- 
HOCTb — OKONO 850 em. HegocTaTKamMi CxeMbI Pay ABJIAIOTCA: HaAMUHe 
BbICOKOrO HampsxKeHHH — 73 K6, UTO CcO3faeT HeyAOOCTBA KaK C 
TOUKH 3PeHHA GOe3s0MacHOCTH yYCTaHOBKH, TaK WH TPyYAHOCTH H3071A HH; 
HEYCTOHYHBOCTh paOOTbl CXEMbI —- BDeCMH OT BDeEMeHHM paspsAy ,racna“ 
BbIIIPAMHTeJIH, @ TaKKe TO, 4YTO YaCcTOTa CIeOBaHHA HMILYJIbCOB, 
oco6eHHO O6paTHOH noOwapHocTH, 4epe3 B, Obl1a HeCcTaOHbHa. 

IIpeqpaputTeibHan yCTaHOBKa, cOOpaHHax Hamu (puc. 8), mpery- 
CMATPHBala IIPHMe€HEHHE CPpaBHHTe.IbHO HH3KOrO HalpaxKenna. B 
nepBolH CTaqHH paOOTH BOMpOC O CTAOHIbHOCTH CXEMBbI M0 YaCcTOTe 
HaMH elle He pelaJcs. 

Tpaucopmarop 7 uyepes ra3soTpoH / 3apaxKal OaTapelo KOH- 
AHCATOPOB eMKOCTbIO C= 23 mK NO HalpAxKeHHA HE CBbIe 3 KB. 
MexaHuuecCKHM BbIKOUaTeICM 3aMbIKalaCb Welmb MOJ2KHTaHHA HIHH- 
TpoHa Cc yacTOTOH oO 10 24, HW KOHAZeCHCATOPbI Pa3spAxKaIHCh uepes 
KaTyuiKy L, umetllyio q1uHy 80 mm, pagnyc 20 mm u 37 BUTKOB 
Me€XHOrO TpoBOda, HaMOTaHHOrTO B OHH COH. []pu 3TOM Mpoyou- 
KHTCIBHOCTbh HMMYJIbCa COCTaBIAIa OKOO 160 MHKpoceKyHJ. 





Pue. 8. Puce. 9. 


[lapametpbl CXeMbI ObIH TAKOBEI: Ryowm2=0,11 2; Leam==2,3 + 10-52: 
Loum (43Mep.) ~3-1075 24; daxtop S—~0,95; cbaxtop J-~0,95. 
Jia WaHHoro c1yyad c xopoweli cTreneHbio TOUHOCTH CmpaBeJVINBa 
(popmyuia (6), koTopan gaet: H = 4,83 U. Paccuntannasa nocroaunag 
KaTywKu (7/7= 5,13 aspem/a. 3uaa uncnenHoe 3Ha4ueHHe 9TOlt m0- 
CTOAHHOH H H3MePHB TOK B KOHTYpe, MOXKHO HaliTu SIKCIEC PH MeCHTAVIb- 
HOC 3HaYeHHe M@rHATHOFO NOAA B WeHTpe KaTyWIKH. Tok u3Mepauics 
MpH TWOMOULH MaHTaHHHOBOTO UIyHTa, HMeollero COompoTHBeHHe 
r, == 0,0248 Q, uw umMnyabcHoro ocuwaorpada OK-17M, spxog KoTO- 
poro (Ha w1acTHHb) 3apaHee KaIHOpoBaaca. Tunnunas OCH VIOrpam- 
Ma HM@Jla BH, MPHBeReCHHbIi Ha puc. 9. M3mMepaiach amnanTysza 
ne€pBoro KOMeOaHHA; Pe3ybTaThl H3MePeHHli CBEAeHHI B Tab. 1; Tam 
KC NPHBeeHbl pe3ybTaTHL pacuetos H m0 dopmyvie (6). 














Ta6auya | 
U, xe lL a | | H ocn 2pem A acy Ipem 
1,5 1300 6700 7250 
2,0 1750 9000 9650 
3,0 2600 13500 14500 
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HekoTopoe pacxO#KAeCHHe IKCUCPHMCHTAIbHDIX TauHblXx (Trorpell- 
HOCTbh H3MepellHA OKOAO 7° 4) C paCUeTHbIMH CyeLyeT OOBACHHT TEM, 
UTO YaCTh 3NEprun KOHAeHCaTOpa PacxOAyeTcA Ha CO3MaHHe MaTHUT- 
HOTO HOS B Wapa3ATUOli WIVLYKTHBHOCTH KONTypa, TaK Kak COr1acHo 
HSMCPCHUAM KOs PUHHEHT CAMOHHAYKILHH KOHTYpa HECKOJIBKO IIpe- 
Bhuaer KOIPPHUHEHT CAMOHHAYKUNH MAPrHHTHOH KaTyuiKu. 


C NOMOLIbIO KAaTYUIKH, HM@IOULCH MeCHbIUHe TeEOMETPHIECKHE Pds- 
meppl (22:40 wm, 2axcl2 wn, N= 50), Ha 3TOH 2#Xe CXCME MOXKHO 
6u10 nowysnTh mp U = 2,0 Ke NalipwKeHHOCTbh MarHHTHOTO NOS 
oKo.10 SOOO spent. 

B waibHCHWeM MpeAnOaraeTca Pa3spaKATbh KOHMEHCATOP Epes 
HTHHTPONL, yipaBenHe KOTOpbIMN Oy eT OCYWIECTBAATHCA  CTICIMI- 
AIbHOI! 3TEKTPOHHOI CXeMOI. 

B 3ak1IOUCHHe OTMETHM, ITO C HOMOULbIO CpaBHHTe/IbHO Mpocroli 
CXeMbl, padoraroulell Ha HH3KOM Halips Kenna (10 3 8), BIIOIHe 
MOKeT ObITh peuleHa 3aaya CO3,aHHA AMMY.IbCHBIX MaTHATHBIX OTe! 
HaNPs2KEHNOCTHIO MOPANKA HECKOIbKHX JECATKOB THICHA SPCTCA. 

Ecan pH 9TOM wacToTa MOBTOpPeHitA AOCTHTaeT 100 pa3 B ceKyHl- 
WY, TO Maibuehice NOBHILEHHC HalpHKeNHOCTH MarHATHOTO NOTH 
HPW TAKHX HWH3KHX HalpHKeHHAX HCBO3MOXKHO 6e3 JONOMHUTE/IbHOTO 
OXM@KICHUA KaTYIIKH. OTO MpOACXOAUT OaroapH CpaBHHTe.TbHO 
OOADWON NPOLOVDKHTeIbHOCTH UMIMYbCOB — MO COTCH MHKPOCCKYHA 
(Gonbumne Beant C). YMeHbINHTh %HKe MPOLOVDKUTCTbHOCTh HM- 
HVAIbCOB 3a CUeT YMCHbILeCHHA CAaMOHHAYKUNH KOHTYpa LE mpaxtTuye- 
CKH 3aATPYJUIUTeIbHO, HOO pH 9TOM YBeJHAIHBAlOTCH TOKH B KOHTYpe 
HN, CCLOBATeIbHO, YBGIHYHBAIOTCA TPeOOBaHHA K KOMMYTHPYIOMLEMY 
yceTpolcTBy (CMOCOOHOCTh MpONyCKaTb TOKH B HMITYJIBCE, MI PeBbIINato- 
une 10! a). Oxrnako B OOJIbINHHCTBeE CAyuaeB B 3,1@KTPOBAKY yMHO!! 
TEXHHKe BHOANe JLOCTATOUHDI MarHHTHble TMOA Hapa CHHOCTbIO 
HopsaaKka 10" gpem, 


$5. Umnyabchbie MarHHTHble NOAH WanpsAKeHHOCTbIO 
cBbliuie 10° 39pcm 


MarnutHble 10.1 CTOJIb BbICOKOI HallpAKCHHOCTH MPeACTAB.TAIOT 
OO1bIUOlL HHTePec YLIA pa3svIHUHOrO Pposla (busHyecknx mpo6.iem. B 
MACTHOCTH, B TOCIeHee BPeMA TAKHE NOAA TIPHMeHAJIHCb JWI HCC Te~ 
OBA 3.TeMelITapHBIX UAaCTHIL Kak PB KaMepe Buvipcowa, Tak H Ha 
BbIXOJLC YCKOPHTE.1CH. 

Kak BIJIHO H3 (opMy.ibl (6), pH YBeTHYCHHH CMKOCTH KOHJCH- 
caTOpa H HalpsKeHHA paspsila B HeOOJIbUIOM OObBEME MOXKHO B 
NPHHIe MOLYYHTb BeCbMa OOVJIbINHE 3iayeHHsl Hall pA KCHHOCTH 
Maranruoro Tos. OstwaKo yoKe B HepBEIX ompirax Kamuupl 4 B NO- 
cnesyiouHx padorax [3, 4, 5, 6, 7, 8, 9,10, 11, 12] Onlin BHiaB.eHDI 
NPHHILAMHAIbHbIE TpyAHOCTH, C KOTOPLIMH MpHXOAHTCH CTaIKHBaTbCs 
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B O6acTH noveli cBbliue 10° a3pcm. B nepByto ovepenb CclOaa OTHO- 
CHTCH BOMpOC O M@XaHHYeCKOH YCTOHYHBOCTH KaTYUIKH, B KOTODPOII 
CO3MaeTCH MArHHTHOe NOvIe TaKOH HAMPAXeHHOCTH, TAK Kak MOHAep- 
MOTODHBI€ CHJIbI B3A@HMOACHCTBUA TOKOB NOPAKa COTeH THICHY aMMep 
ROCTHFawT KOMOCCaIbHBIX 3Ha4eHHH. Jin NpHMepa yKaxKem, TO pH 
H==5-10° apem japjeHuA B KaTylke mocTuraioT 7 m'cm’, 

Mcce@QOBaHH) BO3HHKAIOILHX B KaTYIUKe YCHIHH MOCBAULeHbI 
MHorHe pa6oTp [2, 11, 13]; meTamtbHble pacueTbl MOMKHO HaliTH B 
ctatbe Koxpodta [13]. Han6onmbmee 3nayeHHe HMeIOT ABe CHIbI — 
OHA PaWabHan, HallpaBJIeHHaA K BHeEWIHeH MOBEPXHOCTH KaTYLIKH, 
Apyrad — aKkcva/bHan, CTPeMAWLaACH CKaTb KaTYIUKy B OCe@BOM Ha- 
npaBenHu. HanOoupilax BeIHUHH 9TH CHIbI JOCTHTAalOT BO BHYTPeH- 
HHX OOacTAX KaTyWKH. Pe3yabTaTOM AeHCTBHA STHX CH ABJACTCA 
pa3spylleHHe H301IHIHH Me@2KAY BHTKaMH HW TeyeHHe MeTaia (Men) 
MO BHYTPeHHeH MOBeEPXHOCTH KaTYIUKH, 4YTO MIPHBOAUT K 34MbIKaHHIO 
BHTKOB. TIO3TOMY, MOMHMO pa3JIHYHbIX YCTPOHCTB, YyKDPeMIF ION Xx 
KaTyUIKy KaK weloe, UpHxOwuTcA mpn6eratb K OCO6O NMpouHbIM 
CNaBaM JWIft OOMOTKH KaTyYUIKH H M@Xa@HH4eCKH YyCTOHUYMBOH H30.18- 
uHH. B nocaeguux padotax [11, 12] B KayecTBe NpoOBOAHHKa ynorT- 
peOuAIca CMviaB OepHWIHA C MeJbIO, TEPMHYECKH OOPabOTaHHblli, H 
B KaueCTBE H30.1ATOpa — cutoya. KOHeYHO, B CBA3H C 3€Me€HOH Me] 
Ha CNaB HarpeB KaTYIUKH YBeMUHBaAeTCH, UTO B PAE C1yuaeB Tpe- 
OyeT JONOMHUTEMBHOFO OX,1akK JeHHA. 

XapaKkTepHOli YepTO!! OCHOBHbIX pa6oOT MO MO/ly4YeHHIO HMILYJIbC- 
HbIX M@FHHTHBIX MOMeH OOAbUIOH HANPAXKCHHOCTH ABJIACTCA MPHMe- 
HeHHe OO/bIIHX EMKOCTEll (MOPAAKAa HECKOVIbKHX ThICAY MUKPOMapa.), 
pa3pAKaIOULHXCA MPH MaJblx HanpsAxKeHAAX (OKOMIO 3 xe). KaTyuiKH 
YaCTO BHIMOJIHHIOTCH CO CPaBHHTeIbHO OObIUMM KOSP@uLHeHTOM 
caMOHHAyKuHH L, Bce 3TO NpHBOAHT K OTHOCHTCAbBHO JVIMHHBIM HM- 
IyAbCaM M@rHHTHOTO NOwn (40 COTEH MHKpOCeKyHA HW Wake CAH, 
MHJIIHCEKYHA) H K O07ee WKeECTKHM TPeOOBAaHHAM K YCTPOHCTBY Kak 
B CMbICIe M@X@HHYeCKOM MPOUHOCTH, Tak H B OTHOUICHHH OXJ1axK- 
JeHHaA. 

OueBHAHO, UTO MPH OYeHb KOPOTKHX HMMy/Ibcax (HO ecaTKa 
MHKPOCeKYHJL) MOXKHO OMKUAATh XOPOWeH MeXAHHYeECKOH YyCTOHYMBO- 
CTH KaTYUIKH, OOMOTKA KOTOPO!! BBINOJIHeHa MaKe H3 MeQH, BCIEL- 
CTBHe yNpyrvx CBOHCTB MaTepHaa NpH CTOb KOPOTKHX BO3ZeHcT- 
BHAX, & TAKKE MeHbUIerO HarpeBa ee. OTH MpenMyLlecTBa ObICTPbIX 
pa3pa0B MOryT CKOMMeHCHPOBaTb HeYMOOCTBA, CBA3AHHbIe C MpHMe- 
HeHHEM M@JIbIX EMKOCTCH H, CJICJOBATCJIBHO, CPABHHTeCJIbHO BbICOKHX 
HanpAKeHHH (MOPAAKA JCCATKOB KHJIOBOVJIbT). 

Hoke H3v1araloTca MpeABapHTeAbHbIe Pe3yAbTATb! pa6OTH NO M0- 
JYYCHHIO BeCbMa OOVIbUIMX M@rHHTHBIX Noel Mp BEICOKOBOJIbTHOM 
pa3spawe KOHJeHCaTOpOB Ha KaTyUIKy. Hamu Opbiia nposeana cepua 
IKCIEPHMeHTOB CO CII€WHa/IbHBIMH KaTYUIKAaMH C MaJIbIM KOSadduuH- 
CHTOM CA€MOHHAYKIMH Tp HanmpAKeHHAX pa3spama 20 50 KB UM eMKO- 
CTAX KOHZeHCaTOPOB JO 0,6 mK. 
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KaTyIIkKi MepBoro THITd JWist MOAYYeHHA MAPHHTHBIX MOE TIpes- 
CTaBINIH COOOH OANOCIOlNbIC COMEHOHAbI, HAMOTAHHDIC ,Ha peobpo* 
NPAMOYFOIbDHOH Meno! mano 1,25—-1,5 “0&3 wa. Baytpensuii 
muamMeTp KaTyueK Opt 8--10 mm, a ntuna 20-25 am, Uncao BUT- 
KOB He MpeBplilaio 14. M3010uHA Me@2KAY BHTKAMH OCYIULCCTBIATaCb 
CJIOQAHDIMH walOaMH C pa3pCsSOM, KOTOPHIe COCTAB.LLIH BOHHY 10 
CHHPaIb, BIOKCHHYIO MEKAY MeLHEIMH BUTKAMH. Takad KONCTPyYKUNs 
KaTyYIe€K ImpescraBiset OCOObI] HHTepec JVI MpOOeMbI OOV/IbUIHX 
HMMYJIBCHBIX 0.1el O.1arogaps MOBDIMIeHHOI MeXQHHYeCKOH VCTOH- 
UHBOCTH H CPaBHHTeVIbHOl MpOCTOTe H30/1NHH Me#K AY OTC DHBIMH 
BUTKaMH. CXxOHbIC MO BbITOJIHCHHIO COLICHOH/LbI IIPHMCHSLIHCb TaKKe 
Hu B paOotax [11, 12]. 

Mpu61H3uTepHad OWe@HKA HHJLYKTHBHOCTH KOHTYpa J1aeT aA L 
BeEHUHHY nopsyKa 10 ° 24, TpH 2XTOM Nepiod KOMeOanHll MOKeH 
COCTABKTbh @J[HHHIbI MikpoceKkyHs. TIIpa Takux 4dacTorax (mMOpsAAKa 
5+10° 24) NMOBepXHOCTHHI IpPPeKT APKO BbIPAKCH, UTO ITPHBOLUT K 
3HAUHTeCIBHOMY H3MCHCHHIO KaK COMPOTHBIeCHHA HW  CaMOWHJIV KIMI 
KaTYWIKH (H KOHTypa), Tak H reomeTpHyecKoro (akropa S B (pop- 
Myre (5). 

Eciw CUHTaTb, UTO HHJLYKTHBHOCTbh OCTATBNOFO KONTY pa COCTaB- 
Js@T M@lylO WaCTb HHAYKTHBHOCTH KaTYIWIKH HW MpHOJIH3HTeABHO O1e- 
HHTb BeJIMUHHbI, BxONAUHeE B (bopmy.1y (6,), TO O*wKNaeMaH BeIH- 
YHHA MAPHHTHOrO MOMS B WeATPe KATYIUKH, HMCIOWEH AAluble: 

N = 14, f= 1-en, Q,=0,4 com, G,2=0,7 Ct. T1pH 
C==0,3 “kd no NOpsAKY BeIHUHHDI Oy eT: 


H\|apcm| 5,0 U {el, pH Hi. = 8 apem a. 


IKCHEPHMeHTAIbHax CXeMa Ona WoO/LOOHa TOK, KOTOPa H300pa- 
*"KeHa Ha pc. 8, C CAHHCTBEHHLIM OT-INUHEM, 3AKVIIONAIONMHMCH B TOM, 
YTO BBHLY OYeHb OOIDUIHX 3HANCHHH TOKa B HMIMY/IbCe BMCCTO HPHll- 
TPOHA KOMMYTHPYIOWLHM QI@EMCHTOM CGIY2KH/I WapOBO pa3sps THK. 
HemoctaTKOM 9TOH IIpOCTeHMel CX@MDI ABIAIOCb TO, ITO 3a BPCMH 
pa3pala B KOHTYpe IpoxOAHO AO 6 KOMeOaHHli C NOCTENCINO YMeHb- 
waloulelicA AMMIHTYJLOH, HHTepec We MpesctTarssier wepBoe KOTeba- 
HHe. EcTecrBeHHO, 3TO OOCTOATEAbCTBO TPHBOJLHT K YBeJIHUeHHIO 
HarpeBa KaTYIKH, a TAKKE K YCHACHHIO B Hell M@XaHM4eCKHX Ha- 
Ti pA .KCHHH. 

Metos, H3Me€peHHA MArHHTHOTO MOJIA Ob ApPyrOH, Tak Kak ILYHTbI 
Ip TaKHX ObICTPHIX KO.TeE6aHNAX H OOM bINOH BETHYHHe IpOxX OAAULAX 
B KOHType TOKOB TPYJHO BbINOJHHTb C TOYHO paCCHYHTAHHBIM COMpo- 
THBICHHeEM (MOpAAKa THICAYHIX WOef Oma). J] H3MepeHHA MOVs 
IIPHMeHAACh M@ICHbKas, TIATeIbHO BbIIOJIN@HHaA H3MePpHTeIbHaH 
KaTyuuka (pvc. 10) c MavibIM 4HC.TOM BHATKOB (40 10); HampsxKeHHe 
C Hee N1OMaBalOCh yepes JeIHTeb H Yepe3 VJIHHHIO 3a,epeKKU Ha 
OTKIOHAIOMUIHe WiaCTHHbl HMMYyAbCHOTO OcHMAOrpada Tuna OK-17 M. 
M3mMepuTebHasl KaTYIIKA B CHeWHAIbNO H3O0/IIMHA MOMelLaach B 
IeHTpe CO/IEHOH AA. 
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Oco6yio TPyYANOCTh NpH H3MepeCHHAX COCTAaBAN.1a MpoOeMa SKpa- 
HHPOBKH OT HaBOJOK B lem BbIBOZa KaTYINKH HW Ae/ATeAA, Halips- 
*MKeHHe, HHAYIMNPYeMOe B H3MEPHTeLHOH KaTYWIKe, LOCTHTAaAO TbhICHUU 
BOJIbT, TAK TO e/WNCTBEHHO IIPH@MCMbIM BapHaHTOM OKa3aJICH 
KOAKCHAJIbHbIii BbIBOJ, JOCTATOUHOH MPOTA2XKEHHOCTH, DEIHTeIb We H 
BbIXOJ, JIHHHH 3€f€P%KKU YIKPAHHPOBAJICH 3A3CMJICHHDIM MCTAJIIAIC- 
CKHM JIHCTOM. 


Onpabka = Hanpadnan- 


Ko axcuanonod dna Kamyuxu 423 MeaNoHe. 


/ boibod 


papell by hy hp parr PETS Ped gh Add tA Lt AA AAR AG AAA ALLL LA peel aeteteote 44-44 Pa 








K denumesno 


a a ar ant a a 


Bmyfku 3 MeDAOHG VSMEPUMENOHAA KAMYULKA 
(10 Burm«en8, nn0bod © 0,15) 


Puc. 10. 


Peomerpuyeckas MOCTOAHHAaA H3MEPHTe/IbUOH KaTYLIKH nS (n— 
UHCIO BHTKOB, S--10ulamb MomepeyHoro CeYeHHA} paBHHAaCb 
0,75 cm?, Torga 3nayeHHe HalpAKeHHOCTH M@LHHTHOTO MOA PaBHA- 
J1OCb 

FF oe aCe (eae 
nS o ; w 
silecb #7 — HallpspKEHHOCTb B BpcTe max; 
E — wHAYUMpOBaHHaA B KaTyIKe 9? 1. C. B BOJIbTAX, 
 — ILHKIH4eCcKad uacToTa KOmeOaHHll B KOHTYpe; 
J--ibaxrop, onpeseasemplii mo dopmyvie (6,), KOTOpbIH B 
HalleM Clydae paBiaica 0,98. 


PesyJIbTaThl H3MepenHil HanpsAKeEHHOCTH MaPrHHTHOTO MOv IMpH 
Ppa3IMUHBIX @MKOCTHX C H HampaKeHHAX paspHya C/ cBejleHbl B 
ra6a. 2. Tlorpeutnocth sTHx w3MepenHit AocTHraa 6° 4. 











Tadauya 2 
C, me 0,3 0,6 
w, 1/ceK. 1,25 - 106 0,85 + 106 
| 
U, «6 O4 36 45 24 45 
18 370 970 710 300! 670 
Hi, apem 39000 60000 76000 55000 =: = 105000 


1 
t 


Kak BHJHO H3 TaO.IHIbl, HMeeTCH OQMbUIOe PaCXOMACHHE MCKy 
OKHLAeCMBIM H JelCTBAT@IbHBIM 3Ha¥eHHeM /7 — MpHMepHO B 3 pasa. 
ITO pacxXoKAeHHe CTAHOBATCA MOHATHBIM, CCH OWCHHTb NO OCIMIVIO- 
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PPdaMM€ BeTHYHHY HHAYKTHBHOCTH KOntTypa LF (coupoTHBaeHHe KOH- 
TYpa R TaKKE MOKHO OUpPeAe.1HTh — ONO HPHOWH3HTCJIDHO paBHO 
0,3 om). VWuxykrupnocri Konrypa oKaspipaercs LU PHOJIM3HTe.TbHO 
PaBHOH 2,2 MK2H, B TO BNeus Kak HELV KTHBHOCTb CaMOH KaTy UK 
Bcero OKOIO 0,0 “Ken. Tak kak Koxpdumnent CaMOHHAYKIUNH Ccoe- 
AWHMTCIDHBIX IIMH HEBCHK ~- COCTABINCT OAH MHKPOreHpH, TO 
Ce yet CHHTATh, WTO CAMOHHAYKILNS OOKAGLOK KOHACHCATOPOB Co- 
CTaBAACT BCTHYHHY WOpAaKa 1,9 ren, T, ©. B TPH C AHMIHHM pa3a 
NpeBbINaeT 3nayenne KOIPPuUHeHTa CaMOIINLYKILMH Katy utKu. Takum 
O6pa30M, 9HEPrusl, PaCXOAyeMas! B KATYINKe Ha CO3qaMe 1eKOMOFO 
MaPHATHOTO MOVIA, MPHOWH3SHTeDNO B YeTHIpPe C Il0.1OBHHO: pasa 
MCHbINe NOHO SNCPrHH, BbIAeHeMOl B  KOHTYpe TIpH pa3 ps re 
KOHTCHCATOPOB, YTO H MPHBOAMT K YMCUDINCHHIO BeIHUHHbI NabJ10- 
AACMOPO MATHHTHOTO Nod. Bruwy 97TOro BO3HHKIa HeO6OXOAUMOCTI 
‘IHOO MOCTPOCHHH KaTyIUeK C GOTbULHM KOSdpunHeHTOM CaMOHHJLYK- 
HH, HOO yMeNbINeHHs! BIyTpelnef CaMOMHAYKINN KOHJENCaTOPOB. 
Tak Kak B HauIeM pacnopsxeunn He 6BLIO TaKOrO posta KONLeHCa- 
TOPOB, TO Oba APeAMPHNATA MONBITKA HCHOMP3O0BaHHA KaTYIeK C 
KOSPPUUHEHTOM CaMOHHAyKUNH 20 3 mK2eH. Yeeaunuenne KOSHI - 
CHT@ CAMOHHJYKUMH JOCTHPaOCh HYTCM YBC-INYCHHS YHCA BHUTKOB 
Ha CAHHHILY JVIMHbE MP COXpaneHHH OCHOBIbIX rCOMeTpHYeCKuX 
pa3smMepoB (s*peKTHBHbIT O6beM, B KOTOPOM CO31aBalOCb MArHHTHOe 
HOME, OCTABAICH TCM 2Ke, YTO H B ONHCAHHDIX BDI KaTyWIKaX C 
MaJIOH HHAYKTHBHOCTLIO). B YacrnoctTn, Oba HCUbITaHa KaTyurKa co 
CEAYIOULMMH Napametpamu: N=-32, 20,95, a,==0,4, a@g==0,6. 
Koasp@uwnetT CAMOHHAYKIMN CocTaBi JWit nee 3 Ken. IIpu pas- 
page KOHACHCaTOpa emMKOCTHIO 0,1 “Kg pH HaupaaKkennin 18 48 3a- 
MCPCHHOe SHAYCHHE MATHHTHOrO IlO/IA COCTABH.IO OKOIO 34000 apem, 
OMRATACMOE HE SUAYCHHE — OKO.LIO OOOOO apem. Pacxoxnenne 3THXx 
BCIMGHH COriacyeTcH ¢ TeM akroM, YO HHAYKTUBHOCTb KOHTYpa 
cOCcTaBIH.Ia BerHUMHYy 6,25 Ken, 

IKCHEPHMCHTH! C 9THMH KaTYWIKAMH NOKa3aIM, YTO BOSHHKALOT 
TPYAHOCTH M@XKAYBHTKOBOH H30/1NHH TPH HallpsOKeHHH paspsia, 
nmpeRbliuawouem 15—20 K6, UpHMeHenHe Ke GOHUINX HO TOAULHHNe 
CHFOAHHBIX MPOKalOkK YBeJIHYNBAeT JWIKHY KaTyuIKN. Bausy sroro, 
qd TaKKE BCIEICTBHE HeOOXO/WIMOCTH yBelHyenHA KOIdppuueHTA 
CAMOHHAYKUHI KAaTYUIKH JO BetHYHHBITNOpstKa 10 MK2H Mbl OpHULaAl 
K SAK TIOYUCHHIO, UTO {aJIbUCTINCe YBeINYeHHE Halpsi2KeHHOCTH UM- 
NYIbCHOTO MAarHHTHOTO HOA MpOLOKUTeEALHOCTbIO LO 50) mKceK 
MOKeT ObITh JOCTHTHYTO Np padore ¢ Kor/leHCaTOpaMH @MKOCTHIO 
NOPAAKA MeCiTKa MUKPOdapad Up nanpsxennn paspaga 1O—15 xe. 
[Ip 3TOM OcO60e BHHMAHHe J0/KHO OBIT. OOpaleHO ma y MeHbIIe- 
HH€ Mapa3sHTHOH WHAVKTHBHOCTH KOHTYpa, -— B OCHOBHOM O6K1aq0K 
KOHJLCEHCATOPOB. 

Sakwroyenne 


B pes3yaptate mpoBeeHHoii pa6oTh ycTaHoBena BO3MO2%KHOCTD 
(POKYCHPOBKH 3ICKTPOHIbIX MOTOKOB B QIEKTPOBAKYYMHbIX IpH6o- 
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pax, pa6oraioulux B HMIMY.IbCHOM pe@XKHMe, M@rHHTHbIM HOIGM, I0- 
JIYYCHHBIM B COJIGHOHAX, NHTA@CMbIX MeCPeCMeCHHBIM TOKOM IIPOMBIILI- 
JI@HHOH YaCTOTH, YTO 3HAYHTEbBHO yYOporlaeT MATAHHe (POKYycHpy!OWUXx 
yCT POHCTB. 

Pa3pa6oTaHa YyCTaHOBKa, MO3BO/IAIOMad MWOyYaTb pH NMOMOLINH 
COICHOMAOB O6e3 CepAeuHHKOB H3 *eppOMarHeTHKOB NHOAOG6HOrO pona 
Ma@rHUTHble MNOIA HallpsxKeHHOCTbHIO 4O 23000 apcm Cc YaCcTOTOIO 
noBTopeHHaA SOO—100 pa3 B cexyHay. TIpHmMenenve 3THX NOweH nas 
MUTAHHA CHeCWHaIbHbIX JICKTPOBAKYYMHBIX NpHOOpoB ao XOpoine 
pe3yJbTaTHt. 

YCTAHOBJICHa MPHHIMMHaIbHad BO3MOXKHOCTb MHTAaHHA 3/IEKTPOBAa- 
KYYMHBIX MpHOOpoOB, paOoTalolllNX B UMMYJIbCHbIX P@XUMAX, HMITYJIbC- 
HbIMH M@rHHTHBIMH NOJAMU, 4TO 3HAUHTeIbHO CHHKAeT Ppacxo dHep- 
rH, MOTpeOsIseMOH YCTPOHCTBAMH, CO3TaIOWUMH MA@aPrHuTHble NOH, a 
TakoKe ra6apnTbl WH BeC STHX YCTPOUCTB. 

Pa3pa6oTaHa yCTaHOBKa, NO3BO/AIOWAN MNOMYYaTb UMILy-IbCHbIe 
MArHHTHble NOIA B COJeHOHAaX BHaMeTpoM 40 Mt HalIps.KeHHOCTHIO 
no 14000 apem u B COmeHOnAaxX AMamMeTpoM 15 mm no 50000 apcm 
C 4aCTOTOH ceOBaHHA HMMMyabcoB ZO 10 24. 

Tlomyyeubt UMIMYy/IbCHbIe M@LrHHTHbIe MOA HalpAxXeHHOCTHIO 
#2 100000 apcm, KoTOpble MOTYT ObITb HCMOb3OBaHbI Tp pelleHHH 
pa3sH4HOTO pOa MH3NKO-TeEXHHYeCKHX HW MH3UGeCKHX IIpOOvieM. 
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Jloxmop mexn, dave apod., Ky [f, KPhHIZIOL, 
anHoaeccnep I, C. POAXKHOB 


SKCHEPHMEHTAJIBHOE HCCJENOBAHHE QJIEKTPHYECKHX 
NOJTIEH WPM HAJTHVYHH fPOCTPAHCTBEHHOFO 3APALA 


S 1. Beegzenne 


OIKCHEPAMeHTAAbHOe HCCTe/LOBAHHe 3.ICKTPHYeCKHX H MArHHTHBbIX 
NOvel OKA3biBaeT CYLACCTBEHHYIO NOMOULb MPH KOHCTPYHPOBANHH pas- 
AHYHOTO pOda BIEKTPOTEXHHYeCKOH H paJUIOTEXNM4eCKOH almmapa- 
TYPbl, A TAK2KE IPH Ppa3spaoOTKe HW KOHCTPYHPOBAHHH JICKTPOBAKY YM- 
HbIX mpHOopos. C stoi nerbiw BVJIOTH Ha Kacbestpe TeopHH 31eKTPO- 
MAarHUATHOTO O.It B T@EUCHHE HeCKOJbKHX JICT paspabaTLIBasIHCh Me- 
TOMbI HCCLEMOBAHHA pa3sHYHOrO pola TWowreli, AHekotopple pe3y4b- 
TATbI 9THX paooOT B CBOE BPeMA ObMIH ONYOTHKOBANb! B CTAaTbHAX, 
NOMeLAeHHDIX B H3BecTHAX JIOTH [1, 2]. B Hux n3a0%xeHbI pa6oTnt, 
IIPOH3Be/LeHHble B OO/ACTH HCCICHOBAHHA 9JICKTPHYeCCKUX NOCH Kak 
B OJHOPOJIHDIX, TAK H B HEO/IHOPOAHHIX Cpemax. 

Oco6eHHO OObmUIOe BHaYeHHe MPH KONCTPYHPOBAHHH YICKTPO- 
BAKYYMHBIX NMpHOOpoB HuMeeT HCCICOBAHHe JIEKTPHYeCKAX M0.1elK 
NpH HaJIM4HH MpoOcTpaHcTBeHHOrTO sapsaya (9 ~VU), taK Kak B TlOMaB- 
JAHIOULEM OOJbUIMHCTBeE C1y4yaeB padota Tex HAM ApYrux SeKTPO- 
BaKYYMHDIX TpHOOpOB OCYLULECTB.AAeETCH TPH HaJIH4UHI B HEM VICK- 
TPOHHOrO HH HOHHOrO OOIaKa. 

CyuecrByeT pAJ, MeTOJOB, C NMOMOUIbIO KOTOPBIX AHATHTHYeCKH 
WIM IKCHEPHMEHTAIbNO MOWKHO ONPeAeIHTL XIEKTPOCTAaTHYeCKoOe Nowe 
IIpH HaJHUYHH IIPOCTPalCTBeEHHOTO 3apHaa, T. €. NOMYYHTD pewleHHe 
ypaBHeHna [lyaccoHa NpH rpaHHYUHbIX YCIOBHUAX, YJOBACTBOPAIOWLHX 
YCJIOBHAM, CYILLECTBYIOWLHM B TOM HIM ApyrOM 3eKTPOBAKYYMHOM 
mpH6ope. 

Cpeau TeopetHyecKHX MeTOZOB HaHOoec MpOCTBIM ABJIAeTCA 
rpadoanamntTuyecknil MeTos, [3], OHAKO OH BaeT TOAbKO KaueCTBEH- 
HOe SIpeACTaBJIeHHe O BJHAHHH IpOcTpaHcTBeHHOrO 3apAya HW He 
MOXKeT OOeCHe4UHTh HEOOXOMUMON TOUNOCTH IPH ONpeAeeHHH TpaeK- 
TOPHH 3/IEKTPOHOB. 

Sacly2KHBaeT BHAHMAHHS aHaTHTHUeCcKHit MeTO KOppeKTHPOBaHHA 
MpocrpavcTBeHHOrO 3apaga [4], HO OH BeCbMa TpyMOeCMOK H BCAeL- 
CTBHe 9TOTO HE MOXKeT HAaHTH WHPOKOLO NpakTH4eCKOro IPHMCHeHHA. 

QOKCHEPHMeHTaIbHOe HCCIeOBAHHe WIEKTPHYeCKHX MONE dale 
Bcero OCYILECTBIHeETCH TPH MOMOWM 3ICKTPOJIMTHYeCKOIH BaHHbl 
¢ MpHMeHeHHeM MeTosa TTupca [o, 6] aan nom60pa (OpMbI v1eKTpO- 
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JLOB 3A@KTPOHHO-OnTH4eCKHX cHcTeM. K comaenilo, ITOT MeETO IIpH- 
MCHHM TOJIbKO JWbI IpAMOJIMHEHHBIX MYUKOB. 

MeTox, pe3HHOBbIX MeMOpaH |7| NO3BOReT HCCIEQOBATb TOIbKO 
IMOCKOMAaPa/IeJIbHbIe MOA. 

3aciyKMBaeT BHAMAaHHA MeTOL pezbeduoro AHA [8], HO On Tpeby- 
eT 60.1bIIOrO BPEMeHH JLIA MPOMeXKYTOUHBIX PaCyYeTOB H HMEET 3Ha- 
UHTEJIbHbIC TPYMHOCTH B H3POTOBJIeHHH peibeda Ha. 

Ham mpeacraBidetca Hav6olee MpHeMJICMbIM JIA IpaKTH¥eCKHX 
were MeTOR, mpeaioweHHbH B. C. JlyKOUWIKOBBIM, 3aK/IOUaIOILAHCA 
B MOJC@JIMPOBAaHHA TMpOCTpaHCTBeHHOrO 3apH la B 3IEKTPOMMTHYeCKOH 
BaHHe TYTCM BBeJeCHHA B QICKTPOJIHT TOKOB, MPONOPUHOHaJIbHEIX 
IWIOTHOCTH MpOCTpaHcTBeHHOrO 3apsza [9]. 

B ma6opaTopHa pasHOTeXHHU4eCKOH BIEKTPOHHKA Obla CKOHCTPyH- 
poBaHa CNelMaIbHad yCTAaHOBKa HW pa3spaOoTaHa MCTOJIHKAa, 103B0.1A10- 
WIHe 3KCMEPHMeCHTAIbHO HCCIEOBATb B CPaBHHTCAbHO KOPOTKOe 
BPCMA H C NMpHeMJeMOl AVIAt MpaKTHYeCKHX Weeh TOYHOCTbIO, 3/1eK- 
TDOCTATHYeCKHE MOA TPH HAIHYHH MpOCTPaHCTBeEHHOrO 3apsAsa. 

B uacrosmel cTaTbe COOOulaIOTCH pe3y.IbTaTbl paOoT, MpoH3Be- 
J@HHBIX B J@HHOM HallpaBJleHHH. 


§ 2. Teopetuyeckoe OOOCHOBaHHE MeTOa 


MeccesloBanhe 3IEKTPOCTaTHYeCKHX NOvleH B J@HHOM MeTOZe Ipo- 
H3BOJIMTCH C NOMOULbIO 3JIEKTPOMHTHYCCKOH BaHHbl, NPHYeM BVICKTPH- 
yecKoe MOMe B BaKYYMe NpeACTABAeTCH MOJIEM TOKOB B 3JIEKTPOJIH- 
THUeCKOH BaHHe. 

[IpocTtpaHcTBeHHblIe 3apAbl B BaKYyMe SABJAIOTCA HCTOUHHKAaMH 
CHJIOBBIX JIHHHH, Mpuv4ueM MIOTHOCTb HCTOUHHKOB 3/ICKTPH4eCKHX 
CHJIOBHIX JIHHHH ONPeAe.IHETCA MIOTHOCTbIO TIPOCTPaHCTBEHHbIX 3apsA- 
OB B JaHHOM MeCTE. 

QMEKTPHYeCKHeE CHJIOBbIC JHHHHK B 3JIEKTPOJIHTe COBMAaawT C AH- 
HHAMH TOKOB. 

Ec B DHO IC€KTPOMHTHYeCKOH BaHHE! OyazeT BNaAHO OobUIOe 
4YHC/IO MeTAJVIHUCCKHX IWTLIPel, TO, BBOAA B IIEKTPOJHT 4Wepe3 WITHIPH 
TOKH OT H@34BHCHMOLFO HCTOUHHKAa MHTAHHA, MbI OOPa3syeM B 3JIEKTPO- 
JMT@ MCTOUHHKM JIHHHII TOKa, T. €. ACTOUHHKH 3JICKTPHYeCKHX CHJO- 
BbIX JIMHHH, HU, T€KHM OOPa30M, MBI MOXKEM TOKAMH B 3JIEKTPOJINTe 
HMHTHPOBaTb MPOCTPAaHCTBEHHbIH 3apA, B BaKYYMe. 

Kak W3BeCTHO, QIEKTPOCTaTHYeCKOe Oe B BakyyMe omnpeme- 
JIHeTCS CJICLYIONJHMH OCHOBHBIMH ypaBHeHHAMH: | 


rotE-=0, E=—gradU, divE = 4no, 


A*U == — 4np, (1) 
rye 
E — amps XkeuHHOCcTbh 31eKTPH4eCcKOrO M05; 
U) — anektTpocTaTuuecKHi NOTeHWHAT; 


p — NOTHOCTh MpOCTpaHCTBEHHOrO: 3apAda. 
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QACKTPHAIECKOE HOA TOKOB B WICKTPOSHUTE ONPeLeICICH COOT- 
HOTUCHEDSIMH: 


POUL = 0, 42 ord V, seb. dia 4, 
MV = ~~, (2) 
ryle 

{i — IWIOTHOCTb HCTOUHHKOB JIHHHIL TOKA, 

FE. - WallpaxKeHHOCTb MICKTPHYeCKOTO OAH B XIEKTPO.THTe; 

V — noTeumna.t: 

4 —- WIOTHOCTb TOKA, 

* — KOSPDUUNEHT ZIEKTPOMPOBOAHOCTH. 

[lpHHHMaad BO BHHM@aHie avasIOrHuHOcTh ypaBHenuli (1) u (2), 
HeTPYXHO YCTAHOBHTb, KAKOL BeJIHYHHbI TOKH JOJKHbI ObITbh 3aaHbl 
Ha WITbIPH, YTOOB! 3VIEKTpH¥eCKOe Noe B BaHHe COBMatO C NOAeM 
ZX.1TEKTPOCTATHYECKHM TIPH HaIH4YHH TMpOCcTpancTBeNnHOrO 3aps la. 

Kosdbulveunt NOMOOMs, Ope AeTAOULHIl OTHOUMMeHHe 4 K LI, GyMeT 
PaBHATbCA 

p U7p2 ? 


roe £ u /—reometpuHyeckHe pa3Mepbl, XApaKTepH3YIOIWHe JaHHYtO 
CHCTEMY B XICKTPOIHTe H B BaKyyMe. 





uit 


Jia clyuad TOeXMePpHOrO NOVA, T. K. po = ae a i= ete KoOaip- 


(PHILHEHT TOAOOHH, ONPeAeAAIOULMH COOTHOUICHHe M@K/JLY TOKOM, BBO- 
JMMBIM IEKTPOJHT IPH MOMOULH UWITbIPA B i-y 9IEMeHTapHy!lo 
AUCHKY, H 34PANOM, HAXOJIALAMMCA B COOTBETCTBYIOINIeH AYeHKe MOAA 
B BakyyMe, OyaeT peBeH 


a ee (4) 


TakHM OOpa30M, Js TOPO UTOOb] CHATb KaPTHHy MOA, Hao 
3alaTb TOKH Ha UITEIPH B COOTBeETCTBHH c (opmywon (4), c1ezoBa- 
TCJIbHO, HaJlO 3HaTb pacnpe eeHHe MPOCTPaHCTBEHHOTO 3apAya MEKY 
2@KTPOAaMH, TAK Kak 

Q; = pAv,, 


re (5) 

Av, — 06beM 3/IEMCHTAPHOH AUCHKH. 

OghakoO IIpaKTH¥YeCKH 9Ta BeJIHUHHa ObIBAeCT HEH3BECTHA, BBHY 
9TOrO CbEMKa KaPTHHbI MOJIA MPOH3SBOAHTCA METOJOM MOCAeTOBAaTEeVIb- 
HbBIX IpHOJIHKEHHI. 

[Ipexge BCero CHHM@AeTCH KAapTHHa 3/ICEKTPHYeCKOrO NOVA MpH 
OTCYTCTBHH TOKOB Ha LITBIPH, T. e€. OllpemetaeTcH MOe 3aqaHHOH 
KOH@HrypalHH QICKTPOJOB, KOTOpOe HMeeT MECTO IIPH OTCYTCTBHH 
MpOCTPpaHCTBeHHOTO 3apsga. BnocazeyaCTBHH 3TO Oe MbI OyZeM Ha3bl- 
BaTb HYJICBbIM TpHO1MxKeHHEeM. [lo KapTHHe MOJIA CTPOAT TpaeKTOpHA 
9/IEKTPOHOB, Pa3sOHB 3aTeM BCe MPOCTpaHCTBO MEX AY WIEKTPOAAaMH Ha 
TPYOKH TOK H XIEMEHTapHble AYEHKH; HAXOAAT B OTHOCHTeVIbHOH Mepe 
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NOTHOCTh 3apAa B KAKO ¥elike, 344aB B UCCELYeEMOM QIeKTPO- 
BaKYYMHOM IIpHOOpe MpOH3BObHbIe 3HAYCHHA TOKA MEXKAY IIeKTPO- 
namH /,. B‘cooTBeTcTBHH C STHM 3€a{aOTCH TOKH Ha UITHPH H HMH- 
THPyeTCA MPOCTPaHCTBeHHBIH 3apAy. OmnakKo, Kak H3BECTO, TOK 
B SJIEKTPOBAKYYMHOM TipHOope, ecw HE YUHTHIBATh HAUAIbHbIX CKO- 
PpocTeH 9/1€KTPOHOB, BCerma HMeeT TAaKyIO BemHUHHYy, MpH KOTOpOH 
HallpAHKEHHOCTh 3/ICEKTPHYeECKOFO MOA Ha KaTOAC paBHAeTCH Hy.t0. 
TlostoMy fanee H3MeHAIOT MpOMOpuNOHaAbHO TOKH Ha BCe WITH PH 
AO Tex NOP, NOKa MOE OKOIO 31€KTPOMA B BaHHe, BMEIOWErO OTpH- 
WaTeAbHIH NMOTeHUHA, He 6yeT paBHo ny.1w. Tloce storo cHH- 
MaloT CHOBa KapTHHY SIRKTPHYeCKOrO NOA (NepBoe mpubiMKeHHe). 
OjHaKO MOyueHHad KapTHHa Moa He 6yyer eUle COOTBETCTBORATh 
TOMY TO0/1KO, KOTOPOe Ha CaMOM JleJle HMeeT MECTO B 91€KTPOBaKy yM- 
HOM IIpHOope. ITO NpowcxoO_UT NOTOMy, 4TO MpH MOcTpoenHu Tpaek- 
TOPHH MbIl HCXOAHM H3 MpesznoOxKeHHA, YTO TOAe B BaKY YMHOM 
npu6ope, MO BIMAHHeM KOTOPOrO ABWXKYTCA 92ICKTPOHBI, TaKoe, 
Kakoe ObIIO Ob, eCIH OH B Aamne He 6BIO II POCTPaHCTBeHHOro 
sapana. Ilostomy jaizee moO KaprHHe mOaa nepBoro mpn6.MxKeHns 
CTPOATCA CHOBA TPaCKTOPHH 3/IEKTPOHOB, CHOBAa ONpemernetca nvorT- 
HOCTb MpOCTPaHCTBeEHHOTO 3apAda B KAKO AYeHKe NPA MpOH3BO.Ib- 
HOM TOKe, Moe Ha KaTOJe MPHBOAHTCA K HY.1IO H CHOBa CHUMaeTCA 
KapTHHa MOA (BTOpoe mpHOMxKeHHe). Sta KapTHHa yoxe 61H Ke 
OyHeT COOTBETCTBOBATh JCHCTBUTCbHOCTH, OHAKO H OHA elle He 
6yaeT NPeACTABAATS CO6Oli MCTHHHOe NOJIe, HMEIOLWLeCe MeCTO B JICK- 
TPOBaKyyMHOM MpHOope, Tak KaK B 3TOM Cjlyuae MBI CUHTaeM, 4TO 
SIEKTPOHBI ABHKYTCH NOM BJIMAHHEM MOA, KOTOPOe CyULeCTBOBAaIO OHI, 
ec Obl pacipeneeHHe NOTeHIMala B JIAMMe COOTBETCTBOBAIO nep- 
BOMY lpHOmKeHHIO. IlosToMy jAaszee CHOBa NpPOH3BORHTCA MoctTpoe- 
HH€ TpacKTOPHH WH CHATHE KapTHHbI MOA (TpeTbe mpH61HxKeHHe) 
uT. XO. IIipH stom Kaxkgan cremylomad onepalua upH6amxKaer sce 
Gombe H OObIIe K HCTHHHOMY pacnpezenenuio noma. CuaTHe Kap- 
THH MPOW3BOMHTCA JO TeX NOP, MOKA KapTHHbl Ha4HHAalOT COBMAaaTD. 

Jlaat wimocTpallun Toro, KaKHM 06pa30M H B kKaxkoii Mepe ocy- 
WLECTBIACTCH B NpOwecce ykKa3aHHUTO poOza AeCHCTBHI npH6.MxKeHHE 
K HCTHHHOMY M1O1KO, HaMH ObLI MpOH3BeeH pacueT pacnperzenenna 
NOTEHUHaTa B Jamie C MIOCKOH KOHCTPyKUHell 9ICEKTPOAOB WIA Cay- 
yah NepBOrO, BTOPOrO H TpeTbero NpHOmHKeHNUH. 

Kak Obl10 yka3aHO, Ipv nepBoM npHOAnKeHHH AONYCKaeTCH, YTO 
SJEKTPOHBI B JlaMlle ABYKYTCA B TAKOM Moje, KOTOPOe CooTBeTCTByetT 
OTCYTCTBHIO MPOCTPaHCTBEHHOYO 3apAya, T. €. B MOe c pacnpeneie- 
HHCM NOTeCHILHAaa, YIOBICTBOPAIOLLHM ypaBHeHHIO 


U=U,(=). (6) 


TaKuM O6pa30M, CKOPOCTb 93/CKTPOHOB UY B TOUKe, rae OTeH- 
una U, papyaetca 


On) eee oy mcey es 7 
v=YV Se aV2V sy Be. ) 
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Tora Wa ypabieuns 





G=209 
BhITe kKACT, ATO 
aK rere : ; 

| o 7h aoe 

7 ) mW d 

C jpyroit CrOporibl, 

Of 
——— ee Ane : Q 
OX e ( ) 


Ms (8) nu (9) naxojiM yTeM HirerpHpoBakiii, YUHTbIBas, UTO 
Oe Ha KarO,[e PaBIO HY.II0, 





Siz 5 1 ‘ 
k= Sas pate, See ( 10) 
v2 ae in 
an Vv 7 
Orky la, Tak Kak 
pn Oe 
: ~ ON 


H, MpPWilMas BO BHHM@HHe, UTO Ip x=0 U=0, losyuaem 


hs y/ Bia ira (11) 
le 2 r? Cy 
TakoBo pacupeteeuHe HOTCHIHATA B Lame MPH WLOTHOCTI TOKa 5 
H CLCaHNOM MPHGOAWKCHHH O CKOPOCTH 3/1 KTPONOB. 
Tak Kak mph x=d U jo.oKiloO paBHAThed ic Me (LL) Cremy er, 
YTO ITO PACHPENCIEHHE NOTCHIMALA Oy;eT pH TOKE 


~ Se Vv cae Gaon (12) 


CICMOBATCADHO, UPN motermumae amosa C7, pacupe,,erenue NOTCH 
Wala B .TaMHe OY ler Ss 
= r | ARN ‘ 
U=U, |=)": (13) 
TakiM O6pa3soM, pl MpHOMMKCUAA, BbIPaKAlOULeEMO B ONPe/Le- 
ACHIIL CKOPOCTIL XICKTPOLOR He Wpes PAKTHYECKH CYLLECTBY ION 
HOTEHILMAA, @ Vepes HOTCHILAAT, KOTOPbU HMCCT MeCTO NpH OTCYT- 
CTBHH MpOCTpaucTBCHHOPO Bape la, PACHPeLELCHHe MOTEHMMAa B TAME 
ONNCHIBAeTCS He OGLTNO MOpMYctolt, BETEKAOULeH HS MOpMy-Ibl 
Jlaurmiopa 


U=U,(5), (14) 


a (opmyvioil (13). 
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Cueayloulee mpH6awKeHHe NaXOANTCA B MpenuonoxKeHHH, TO 
CKOPOCTb S/IEKTPOHOB OlpeweeTCA yepe3s MOTeHIMaT, ONpemerae- 
MbIli dbopmy.ioH# (13). B stom cayyae 





8 M4 meee OE 
p= Be (15) 
y 2 ea ¥ Up 
4 8 di 
&£=-—— = SX 16 
¥ 2 Ve V Uy 
m 
It 
5 a BI 
ea OE ne (17) 
— e aay, 
5y 2 y= VU 


Tak Kak npH x=-d U=U,, to 


us Vil vie 
a a FT —— (18) 


[loxcTaBuB 3Ha4ueHHe TOKa B (17), HaxoqHM 


U=U,(2|". (19) 


Culelyiouree Mpu6Hw2KeHHe HaXxOMUTCA B IIPe€ LUONOKEHUH, UTO 
CKOPOCTh ONPeeIHeTCA MOTCHIHAIOM, HMCIOULHM MeCTO B COOTReT- 
cTBuH C (19). [IpousBega aHavornynpe BEUNcTeHHaA, IIPHXOAUM K 3a- 
KJIIOUCHHIO, UTO 


pete) e (20) 


Pe3y.IbTaTbl BEIYHCIeHHH MpHBeJeHb Ha puc. |. Kpnspan / noxa- 
SBIBAET PACIPCACICHHE NOTeHIMa1a MPH OTCYTCTBHH IIpOCTpaHcTBeH- 
HOrO 3apaaa, KpHBat 3— pacnpexenenue notTenuuaa pH NepBoM 
NpHOAWKeHHH, KpuBan 4— Bropoe IIpHOHW2KeHHE B COOTBeETCTBUM 
Cc dopmywtamu (13) u (19). Tam 2%xe HaHeceHa KpHBaa 2 pacmpemeve- 
HHA IMOTeHWHata, UMerOllero MeCTO B JeHCTBHTeIbHOCTH — cbop- 
Myly (14). H3 pucynKa puguo, Kak ocyulectBaaetca NpHOHIKeHHE 
MO M€pe yTOWHeEHHA pe3ybtata. Tperbe NpuOinxKeHHe — op- 
Myla (20) — Ha rpacdbuKe He HaHeceHO, Tak TaK NpakTHyeCKH KPHBaH 
pH 3TOM COBIakaeT C KPHBOli, OMHCbIBaIOIeH HCTHHHOe pacnpeze- 
J@HHE MOTeHIHaa. | 

[TOoMMMO paccMOTpeHHOrO BBIUIe Ccnocoba NOJYYCHHA KapTHHBl 
NOAA MPH HaIM4HH MPOCTPaHCTBeHHOTO 3apssa, KOTOPEIH MOXKeT ObITD 
Ha3BaH CMOCOOOM MIpHBexeHHA K HYJIO NOAA Y KaTOJa, BO3MO%KHO 
TaKKE pelleHHe 3aaun WH HECKO,JIbKO HHbIM MeTOJOM, 
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B 3TOM Cy4de NOCIE HUCTPOCHUS THaeKTOPHH XIEKTPOHOB B NO.1e, 
COOTBETCTBYIOUIEM OTCYTCTBHIO IIPpOCTpaHCTBeEHHOPO 3apAda, WIA ONPC- 
1LeICHHS TIOTHOCTH BBO,JLHMBIX B 3/IG@KTPOAHT TOKOB, IWIOTHOCTbh TOKA 
y KaTONa jin Kaa Oli TpyOKH IpHHAMaeTCH PaBHO!] TOMY 3HaAYeHHIO, 
KOTOpOe NOyuaerca pH BBIUHC.TeHHH TO cbopmyie Jlanrmiopa Js 
CIyyad MIOCKOrO KOIeH- 
catopa. I]pu 3Tom paccTos- 
HHe d@ MpHHHMaeTCH pab- 
HIM pacCTOAHHIO OT Karosa 
MO NepBoOH OMmpewesICHHO! 
9KCI@PHMEHTAIbHO 9KBUIIO- 
TCHUMAaIH, BeJIHYHHA 2#KC 
HOTeHWHala COOTBETCTBYCT 
ero 3HAYUeCHHIO HA 3TOI 3K- 
BHUMOTeHIHaH. 

[locie 3aaHHA TOKOB 
Ha IUTbIPH CHHM@eTCA Kap- 
THHA TOA OOBIYHBIM CnO- 
co6oM, 110 Heli CHOBAa ONpc- 
J@AAWT IVIOTHOCTb TOKa Vy 
KaTOna © KaK (PylKIHIO0 


Up 





ie ae See Oe ee 
pn 4 PR 8 bee Gb LT Oe aa 


). Tee . : on 
Prc. 1. Pacnpe.lezeHHe WOTEHIUNAA Me 1K KOOPAHHaT, BBOZNMbIC B 
TLV apa TA1e/bHbIMA ILDTOCKOCTAMH., K 

J—Tipl oTCYTCTBHH lpoOcTpalcTBeHNOro SapAaa, IAEKT POAT TOKH HT. A. 

2-1pH UpocTpanCTBCHHOM = 3apwte,  COOTBeT- Kak u JIpH Ne pBOM MeCTO- 

CTBVIONICM TOKY, ONPCLCAseMOMY HO 3aKOHY CTC- rear 

WeHH TpexX BTOPhIX; 3- nepBoe  lmpHOalpKenne, Ae, MOCTPOCHHe Ka PTH 

d— BTOpoe NpuOAW Kee, I pOH3BOAHTCH jo Tex mop 

bf 


MOKA UPAKTHYeCKH KapTHHAL NOA He OyAyT COBNAataTD. 
Ilan wauoctpamun pa6oTEl mpu6opa Ha puc. 2 WH 3 NpnBesellh 
KPHBbIC 3aBHCHMOCTH 


Ui, gph Ue Ate 
=f (a) u gel ly) 


NOAYYCHHBIE WAMH JI MAOCKOTO H KpyFrOBOrO WHAHHAPUTCCROTO 
KOH CHCATOPOB. 

Ha 3A@KTPOMHTHYCCKON BaHHe CO IMITbIPsMH MOPyT ObITh HCC.1e0- 
BaHbl MWIOCKOMApasIeIbHbIC WH AKCHAJIbBHO-CHMMCTPHYHBIC MOVs. 

B cryyae HCCIeOBaHHs § [/1OCKONa pa/VIeJIBHBIX noweH HO BaHHbl 
NOKHO ObITD HapaIe@bHO TOPH30HTAIBHOMY YPOBHIO BOABI, IPH 
HCCICLOBAHHH AKCHaIbHO-CHMMeTPHUNbIX MOeH (WIEKTPOAb Wped- 
CraB.IIOT CO6O! MTOBEPXHOCTH BpalijeHust) AHO BaHHb! WO/2KHO ObITb 
HAKAOHCHO OTHOCHTCIbHO YPOBHA BOD, MpHYeM peOpO KAHHA XICK- 
TDOJIHTA Pe ACTAaBIAeT co6oli och BpaujeHHA (Ocb Z WH AIMHApH4eCckol 
CHCT@MbI KOOPAUHAT) HCC/IeAyYeMOrO MOI. | 

baaroclapa MOCIeAOBaTeJIbHBIM 3€PKa/IbHbIM OTPaKCHHAM B H30- 
JIHpytOWleM JHE BaHHB! H FOPH3OHTAIbHOH MOBEPXHOCTH JTEKTPOJINTA, 
JOMNOJIHCHHE 3IEKTPHYeCKOLO MOI NPOHCXOAMT O6BIMHBIM CMOCOOOM. 
OJHOBPEMEHHO C MOIeM OTPaKalOTCA TakKxKe MPOBOAALIME LITbIpH, 


100) 


sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 


sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 


KOTOPHe B pe3sybTaTe GeCKONeYHEIX MOCeMOBATCIbHBIX OTPaxKeHuil 
O6pa3yloT NpOCcTpaHCcTBeHHYIO ceTKy, OvlarogapaA YeMy MOZeMMpyeMblll 
3aps J. OKA3bIBaeTCA PacpeAesICHHbIM B IPOCTPaHCTBe. 






























































n Gf G2 7 O46  Q5 U6 U7 ab 09 ~—«no 


} 
f 


eet 
Puc, 2. 3aBHCHMOCTb 7 = f (=; WIA MOA WAOCKOMAPAAAeALHbIX IAEKTPOROB 
0 


] -npw oTcyTcTBMM lpocTpancTBeHHOro Sapala; 2—NpH MpocTpancTBCHHOM 3apAke, COOTBETCTBYIONLEM 
TOKY, O|PCHeAMeMOMYy [0 3aKOHy cCTeNeHH Tpex BTOPbIX, 3-—-nepBoe upH6anxKenue; 4—BTopoc nproan- 
*KeHHe; KpecTHKaMH O603Ha4eHO TpeTbe npHo.1HKeHHe. 


§ 3. OnucaHHe yCTaHOBKH 


Mlomyyeuve KapTHH 9IeEKTPOCTaTHYeCKOFO NOAA MPH HaTHYHA IpO- 
CTpaHCTBeHHOTO 3apsfa B BakyyMe€ MPOK3BOAMI0Cb MyTeM CHATHA 
KaPTHH NOJIA TOKOB B QICKTPOJIHTHYECKON BaHHe PpasMepOM 1400 & 
x 960 K 145 MM. 

QleKTPOMHTHYeECKAA BaHHa BHIMOHeHa H3 OpraHuyecKOroO CTCKAa. 
Jlaa mpHmaHvd HEOOXOAHMOM 2KeCTKOCTH BAaHHA YCTAHOBJICHa B CBap- 
HOH KapKaC H3 CTA/IbHbIX YFOJIKOB. Kapkac HMeeT peryIHpOBOUHbIC 
BUHTH, KOTOPHIe MO3BOAAIOT OCYUIECTBIATb HaK/JIOH BaHHbl JIA MO- 
AYYCHAA KIWHA 9ICKTPOHTa, YTO HEOOXOAHMO MPH HCC1eOBaHHH 
aKCH@/IbHO-CHMMETPHYHBIX Moen (puc. 4). | 

B AHO BaHHbI BMOHTHPOBaHbI C MOMOIIbIO paCTBOPeCHHOTO B JH- 
xopaTaHe oOpraHHyecKoro cTeKia 2740 MITHIPbKOB 43 HHKe1eBOH 
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1poBo.iouKH ~ 0,8 “4, B Tex yuacTKaX BaHHb, rie mpesmomaraetcs 
NOMeHLlath KaTOJ, H YCKOPAIOULHH SIEKTPOA MOJJIHPYCMBIX SICKTPO- 
BaKYYMHbIX IIpHOOPOB, HHKeJeBbIe UITHIPbKH OTCTOAT APyr OT Wpyra 
Ha pacctoannn 12 mm (2260), B ocTabHoii padoueli moBepxHOcTH 
BaHIbl paCCrOHHve M@XKAY HHMH paBHAetTca 20 mm (480 utryK). Kax- 
ABI UITbIPh B WHE BaHHbl XIEKTPHYeCKH COCAHHEH C COOTBETCTBYIO- 
IHM CMY TH@320M HA PaCIPeACATHTeIbHOM ILMTe BaHHbl, HAOPAHHOM 
H3 Te@IePOHHBIX PaMOK. 
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mn me a 
o ah 
f? 
y Oy, rp 
Pre. 3. SaBucHmMoctTp a =f > | Wa MOAR KPYPOBbIX WMAMHAPHGeCKHX 31eK- 
0 
TPOAOB 
{—1IpH OTCYTCTBHH fipOCcTpaHCTBeHHOrO 3apsda; 2—NpH MpOCTpaHcTBeHHOM 3apage, COOTBeETCTBYIOLeM 
TOKY, ONpeACAIeMOMY HO 3aKOHY CTeneHH Tpex BTOpbIx; 3—nepBoe npHOAMKeHHe; 4—BTOPOe NpHOuH- 


*KeHHE; KPeCTHKAMH OOO3HAYeHO THeTbe NpHOMKeHHE, 


Pacnovlo*xKeHHe THE3 Ha PaCNpPeAeHTeAbHOM WATE NPeACTABAeT 
coooli reomerpHyeckoe NOAOGHe pacnovlOwKeHHA UITHIPeli B HE BaHHbI 
(pic. 5), YTO OOJeruaeT HaXO2%KMeHHe HYHKHBIX rHe3yz (HITHIpel) mpH 
pa6ote Cc BaHHOil. 

Pacnpe2eIHTCIbHbIH ULAT yYCTaHOBJIGH Ha CBAPHOM KapkKace BaHHH; 
3MCCb Ke YCTANOBJICHbI: MEX@HH3M Me@PeMeLIeCHHA 30Ha HW Mara3HHBl 
COMPOTHB.TeHHiT H3MePHTebHOrO MocTa. BepxHasd uacTb KapKaca, 
K KOTOPOIL KPe@MHTCA JIMCTOBOe CTeEK/IO B paMe, CAYKUT 3alMCbiBalo- 
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ULM CTO.IOM, H@ KOTOPOM C MOMOIILbIO TpyRKHHUbIX TTaHOK 3aKpen- 
SHCTCH] JIMCT MILIIHMeTPOBOH WH YePTeKHOH OyMarH. 

YCTPOHCTBO 30HAA H CO MCX@HH3M4 TepCMeHICHHS MOKHO BULETD 
3 puc. 6 w pune. 7. OcuoBuolt 308, 9 usroTOBeH H3 BO.Ab(paMoBolt 
HpoBomoUKH ¢* 1 stm, 3aTOURCHHO Wa OCTpHe H BMONTHPOBAIIHOTE 
C HMOMOMLbIO NOMMCTHPOTOBOH BTYOUKH 8 B TaTYBHYIO TpyOKy 3. 
30HJL BMeCTe C MaTYHHOH TpPyOKOH AMeeT pery.IHPOBKY MO BLICOTE, 
Oaaromaps UeMY MO2KHO peryIHpOBaTD Tiv6nHy ero Nor py Kens 





Puce 44 COMM BUA yCTAHOBKH. 


B gteKTpoantT. Ha aaTyHHol TpyOouKe yKpemien BCIIOMOLAaTeJIDHDIH 
30Hn 10 (BOAbpaMoBad MpoBOsTOUKa (v) O,8 Mm) Ad H3MepeHHs 
HAIPpAKEHHOCTH NOs, KOTOPbIi MpH H3MEPCHHAX HOTCHIMATa OCHOB- 
bIM 3OHJOM Il€peBOJHTCA B HepaGouee NOMOMEHHE. 30H bl B Crporo 
ONpeweAeHHOM MOAOKECHNH KpemATCA Ha AACKE H3 Opal TeCKOro 
crekia 4, KOTODPbIil YCTAHOBJIeCH Ha OCHOBAHHH KapeTKH 5. Ha ono 
OcH C 30HAaMH Ha AHCKe YCTAaHOBIeHb! BA TONCYHbIX HCTONHHKA 
cpera 2, KOTOpble C MOMOUIbIO OODEKTHBOB / jaloT CBETOBLIC TOUKIL 
Ha wucTe OyMarH, 3AKPeMAeHHO! Wa 3aNMCbIBATOUIEM CTOJIE. 

IIpH H3MepeHHAX HallpsKEHHOCTH  MOWIsI BCHOMOLATEIbIDUT 301JL 
(MecTe CO BCe@M YCTPO/ICTBOM, Pa3MeLLCHHDIM Na HSOAMPYIONLEM 
JMCKe) MOKHO BPAllaTh OTHOCHTETHHO OCHOBHOTO 3OHAa HOCHCACTBOM 
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YeEPBAYHON uepexaun 6, 7. Bpauenne npousBoxutes MaXOBHYKOM, 
BDIHCCEHHDIM JVI YAOOCTBA paOOTHh! 3a GOPT BaHHbl. 

[lepemeujeHHe OCHOBHOrO 30HAa@ B MpOOAbHOM H nove peyHOoM 
HampaBICHHAX OCYULECTBIACTCH C NMOMOLMbIO OOAbINOH H MAOH Ka- 
PeTOK M0 Ka/JIHOPOBaHHbIM CTaIbHbIM ocaM (@ 25 mu u (7 22 mM. 
[[pogo.IbHble OCH 3aKPelAeHbl XECTKO B paMe KapKaCa BaHHbl; Maple 
OCH YCTaNaBJINBalOTCAH Ha BTOPOl (6o0mbuOl) KapeTKe, 





Puc. 5, Pacnpeneautesbublii WMT BaHHbl. 


[lepeMemleHHe KapeTOK MO OCHM OCYILeCcTB.ANeTCH Ha 1a pUKONOL- 
INHHHHKAaX C NOMOLLbIO (PpHKuUMOHOB. LlapHKoNOAWIMNHUKH NOCaxKeHbI 
Ha 9KCHEHTPHYUNbIe OCH, Owarogqapx YeMy BO3MO%KHA HX peryvn- 
popka. Tpenue QpHKUMOHHOH mepeqauy MOXKHO peryAMpoBaTb NOJ- 
MHM@HHEM Pe3HHOBOLO KOJbIa PPHKIMHOHA CIeCMHabHbIM BHHTOM. 

Jluia yo6crBa pa6oTbl c BaHHOli BCe MAXOBHUKH TepeMelleHHA 
3OH/(€ BbIHCCEHbI 34 OOPT BAHHbI HW paCMOJOReHbI pAOM Apyr c Apy- 
TOM. 

OnvcanHas! KOHCTpyKUMA M@X@HH3Ma MepeMelleHuA 30H2a M03B0- 
ACT M1aBHO H C OObINOH TOUHOCTHIO OCYLLECTBIATb CFO MepeMelleHHe. 


[IpHHIHMHaIbHad 3JIeEKTPHYeCKaN CXeMA YCTAHOBKH MpHBeyena Ha 
puc, 8, rae 
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R, u R,-— Mara3vHb COMNPOTHBIGCHHH H3MEPHTeAbHOrO MOCTA; 
R,-- MOTCHILHOMeTP, WIA 3a7aHHH HallpxxKeHHA Ha JONOA- 
HHT@JIbHHIX 3VIEKTPOMaX; 
WUHO — 3—nnAukaTop Hyvie- 
BOrO OTCUeTA; =| 
JIB — 1aMNOBbIii BOJIbT- 
MeTP; 
R, — BbICOKOOMHEIe Me- ! 
PeMeHHEIe COMpo- 
THBJICHHA AA 
YCT@HOBKH TOKA@, 
BBOJMMOrO B 
QICKTPOJHT 4e- 
pe3 ITHDH; 
R, — H3MEpHTeTbHOe 
COMPOTHBAICHHE; 

C, u Cy — nepeMeHHble KOH- ¢— 
WeucaTOphl =A 
KOMICHCallHH eM- 
KOCTHOH COCT&B- 
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JIAIOWMLEH ; 
R,— NH3KOOMHOe CO- 
NPOTHBJIeCHHEe; 
3 — 30HA. 


450 


YcTpOHCTBO AVIA MO3HPOBA- 
HHA H H3MepeHHsA TOKa, BBOJM- ~erstt 
MOrO B 93JECKTPOJIHT, CMOHTHPO- Seer 
BaHO Ha wByx mutax (1180x% 
<1250%K5 me) H3 H30/IHPyto- 
ulero MaTepHavla, 3aKpeleHHbIxX 
B KapKace cTeHda HW MpeACcTaB- 
AAIOWHX ero JHIeEByIO CTOPOHY 
(puc. 4). Kaxkanii 91eMeHT O- 
3Hpyroulero ycTpokcTBa NMpes- 
cTaBiaeT cO6OH MOC1eMOBAaTeIb- 
HOe BKJIOYeHHE Tpex MePeMeH- 
HBX BHCOKOOMHHX COIpOTHBe- 
HHH /2, H OAHOLO H3MepHTebHOrO 
conpotupnenua YJIH-0,25 Rp. 
YcTaHOBKa BBOAUMBIX B 3JICKT- ; ite 
POUT TOKOB OCYINeCTBAHeTCA tT 
BLICOKOOMHHIMH = IepeMeHHBIMH i 
compoTHBieHHamMu Ry. [laqenke j 
HaNpAXKeHHA Ha H3MECPHTebHOM Puc. 6, Souanpyromee yctpoctTBo BaHHbl. 
compoTHBAeHiH Ry, MPOMOpuHOHaIbHOe TOKY, BBOJHMOMY B 
QICKTPOAMT 4epe3 UITHIPb, H3MepAeTCH OJHHM H TEM Ke JlaMii0- 
BLIM BOJIbTMETPOM BO BCeX 37eMeCHTAX MO3HPyIOULero YyCTpoHcrsBa. 
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BSS ATP) 


Tp~l 


180 8 
500 2u 


Pue. 8. PIpHHuuunaibiad dleKTpHueckad CXCMa YCTAHOBKH. 
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Kaxkablli 3IEMEHT AO3Hpyloulero VcTpolicTBa UMeeT COOTBETCTBY I0- 
kee CMY PHE3{LO HA PACHPCACIHTeADHOM HLYTe JO3ZHPYylOULeloO YCTPOll- 
CTBA AH MOKeT ObITb CKOMMYTIIPOBAH C TOMOLIbIO UITeEKeEPORB H pac- 
MPeLeIHTeIbHOTO ULHTA BaHHbI Ha J1I0OOi! MITbIPb B BaHHe. 

JIaMNOBbIii BO.IBTMeTp H HHAMKATOP HyvteBporo oTCcueTa pa3sMe- 
IlaloTcA Ha cTeHse (puc. 4). 

[luTaHve 3/IEKTPHYeCKOH CXEMbI OCYILECTBANeETCA OT i1peoOpaso- 
Bateaa (U = 180 6; H = 500 24) uepes NoHMAKAIOMWINI TPaHCPOpMAaTOD I! . 
Bpapnak. I[peoOpa3o0BaTeb HMeeT OJOK yiipaB/eNHs!, B KOTOPOM pa3- 
MeLICHBI NYCKOBOE YCTPOHCTBO H aBTOMATHYeCKaH PeryvJINPOBKa Ha- 
Nps KeHHS. 


§ 4. HccneqoBanne Noa 91eCKTPOHHOA NYWKH 


OnucanHasn B § 3 ycTaHOBKa NO3BOANeT IKCHEPIMCHTAIbHO HCCHe- 
JLOBATh BIEKTPOCTATHYeCKOe MOTE 37E@KTPOHHO-ONTHYeCKHX CHCTeM 
pH H@aJIHYHH MPOCTpaHCTBeHHOrO 3apAa. 

MerowuKa cCIeqOBaHHa Womeli Oblla HaMH H31I0%#KeHA BS 2. 

BBpomwuMblii B 3leKTpouT ToK (/“), MOgeAHpyloulal mpoctpau- 
CTBCHHDIH 3ap#f, B QIEMEHTAPHOM OGbeMe AUY,;, ONpemeneTCA c.1e- 
JLYHOLLHM OOpa30m: | 

It = RQ, = Rp,Av,, (21) 
rme 

Q, — 3apad 3eMeHTapHOrTO O6bemMa AYV,. 


Kamod 
Ui-s 


/ Dis 


/ 
~ “ay dy [/ 


se. 
/ A z Tpybxa. moxe 
= ies 
| mm] Anod 
{ 


Puc. 9, DaeMeHTapHad AYeCHKA AKCHAADHO-CHMMETPHYHOFO MOA. 


T]10THOCTh poOcTpaHCTBeHHOrTO 3apAya B HeKOTOPpOH TOUKe 
o6bemMa AvV,, B3ATOTO B HeKOTOPOH TpyOKe TOKa (puc. 9), MOReT 
OLITh ONpenwetenHa Kak i ; 

1 B 
= 1) —_ — =3, |) —— —. (22) 
VU; Aas | 2e V U; 
ee i ae i 
m m 
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PILC 
Gj, WO, «- COOTBLTCTBLUNO, WOTHOCTR TOKA Ha KaTOAe HB paccMa- 
TPHBACMOM CeYyeHHH Tpy6KH ToKa (S,). 
B ciyaae aKCHaJIbHO-CHMMeTPHYUHOFO MOA, YUHTbIBAA, UTO 
Ad, Ax,@ Ay dr; AG, 
¢ » — At VRe 
a Ury 





(opMy-ly AIA TOKA, BBOAHMOTO B 3IeCKTPOJIHT, MOHKHO HPeCACTAaBHTb 

B BHAC Rew : 7 
“ R ee, Af) cy 

fit == Amt, (57) (74) Se AN, AR, AO. (23) 


C yf 
J 


—— : t 


Ecru pacnpegqeteHHe ZeCKTPHYeCKOLO NOI H MIOTHOCTh TOKa Ha 
KATOMe HAXOMITCH TIPHBeeHHeM K Hy.1lO MOA y KaTOsa, TO BbIpa- 
*KenHe (23) MONO NpuBeCTH K BUHAY 

| L 
Itt = C= (FE) RAK AY, (24) 
rie BCe MOCTOAHHBI€ BeJIHSHHDI MW BeIHUMHbI, MOTONpaeMble 10 ycao- 
BHIO paBeHCTBA HYJIO MOH y KaTOa, CBeAeHbI B NOCTOAHHYIO C, 






Dovycupyrnuucd. shexmpog 
uf vu i= 0 ~~ 





Kamod Y= 





7 ~ 


—_-— 


Puc, 10. SuekrpHyeckoe Ose M TpaeKTOPHH BeKTPOHOB 3eEKTPOHHOH MYINKH; 
lole H TpaeKTOPHH B OTCYTCTBHH MpOCTpaHCTBeHHOTO 3apsAa. 


Ha pue. 10, 11 uw 12 B KauecTBe TpHMepa NpuBeeHO pacipene- 
JIGHHeE BICKTPHYeECKOTO MOA H TPaeKTOPHH YXIEKTPOHOB B OAHOH H3 
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WIE KTPOHHO-ONTHYECKHX CHCTEM C 9KCICPHMECHTaAbHO NOMOOPAaHHbIMH 
KOHDHrYpallHeH WH PaCNOAOMeHHEM 3ICKTPOJOB. 

Ha pune. 10 gaorcd: KapTHHa XZIe€KTpHYeCKOrO MOA WH TpaeKTOpHH 
QEKTPOHOB O6€3 yyeTa MpOCTPaHCTBeHHOrO 3apAya, Ha OCHOBE KOTO- 
PbIX PACCUHTHIBAETCA IVIOTHOCTh MpOCTpaHCTBeHHOrO 3apaya 9 KaK 
PYHKUKA KOOPAHHAT (Hy1eBoe NpHO6.IHKeHHe) HW MpONOpUMOHaTbHbIe 
eH TOKH, BBOAHMbI€ B WICKTPOMJHT. 





Puc. 11. Qnektpuseckoe more H TpaeKTOPHH 3JCKTPOHOB 9eKTPOHHOH myuiKy; 
nepBoe mpHOanxKeHHe, 


Ha pune, 11 mpuBegeubl: KapTHHa NO/It H TPaeKTOPHH 3eKTPOHOB, 
YUHTHIBAIOIHe B MepBOM NpHOH2KeHHH MPOCTPaHCcTBeHHbIA 3apsay 
(B 3IEKTPOAHT BBOXATCA TOKH, MPONOPWHOHAIbHbIe P HYAeBOrO IpH- 
6JIM2KeHHS), | 

Ha pwc. 12 n3s06paxeubl: KapTHHa NOAA HW TPaeKTOPHN 31eKTPO- 
HOB BO BTOPOM HIpHOJW2KeHHH (BBOJHMBI€ B 3JIEKTPOJIHT TOKH pac- 
CUHTHIBAIOTCH MO IWIOTHOCTH MPOCTpaHCTBeHHOrO 3apsgaa, onpeneusne- 
MOH NO KapTHHeE 9/ICKTPHYeCKOTO MOA B NepBOM Npk61MwKeHHH 
(pace. 11). 

M3 NpHBeAeHHbIX PHCYHKOB BHAHO, YTO TPaeCKTOPHH 3/IEKTPOHOB, 
CCH HE YYHTbHIBACTCA BJIMAHHE MPOCTPaHCTBeHHOTO 3apsza (puc. 10), 
B 3HAUHTEIbHOH Mepe MepeceKaloTca elle AO BLIXOAHOTO OTBEpPCTHuA 
QIEKTPOHHO-ONTHYUECKOH CHCTEMBI H OOPa3ylOoT 3aTeM pacxOoANUMica 
NyyOK. BAWAHHeE MIPOCTPaHCTBeHHOTO 3apsya CKa3biBaeTCAH Ha pac- 
TAaNKHBaHHH 3/I€KTPpOHHOTO Wy4Ka. Kak BuaAHO H3 pxc. 11, 9TO pac- 
TaIKHBaHHe MpH OO/IbLIHX IVIOTHOCTAX TOKOB CTOJIb 3HA4HTebHO, 
uTO TPaeKTOPHH MHOrHX 93/ICEKTPOHOB, He MepeceKad OCH, OKaH4H- 
BaloTCA Ha AHOJle CHCTeMbI. OHaKko NOyYeHHaA B TMepBoM upH6au- 
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%KCHHH KapTua, KaK ObWIO yKa3aHO pallec, MPeCyYBC.IHUHBaeT B.IHAHHE 
MpOCTPaHCTBCHHOrO 3apaxAa, MAKTHYECKH PaCTa/IKHBaHHEe B QJICKTPOH- 
HOM ITVYKe MpOHCXOZHT MeHee HTeHCHBHO, H, KaK BUJLHO H3 pu. 12, 
IPH BTOPOM TIPHOAHKeHUH YXICKTPOHL! COOHPaloTCA B COOTBeETCTBHH 
C HOCTABJICHHOH 3afa4ueH B Uapa-11@.IbHbUT MydYOK JHAMeTPOM BO pa3 
MeHbIIMM AQMamMerpa Karoya. JlaIbnelilIHe MOCTPOeHHA KapTHH NOIA 
HW TPAeKTOPHH TpeTbero H YeTBeEpTOro MPHOJIMMKEHHH, YTOUHAA Kap- 
THHY, HE BHOCHT CYLIECTBEHHbIX H3MeCHCHHII. 

CbeMKa KapTHIbl MOA MpOH3BOAHaCh Ha ONHCbIBAeMOH BS 3 
YCTaHOBKe. |paeKTOPHH 3/ICKTPOHOB CTPOHWIHCh rpapoanaIuTHYeCKHM 
MeTOJIOM (MeETOJOM 11apa6o0.1). QWeKTPOAbL MOJeAHpyloulel CHCTEMBI 


Kamud tl} re saenmpod -— 





o> 
on 
3 : 


Pre. 12. Saexrpuyeckoe 1O71e H TpaeKTOPHH 31€KTPOHOB 3ICKTPOHHOH NMYWKH> 
BTOpoe UpPHO/IHiKeHHE. 


H3POTOBIA.IHCb H3 .IMCTOBOTO HHK@IA H TULATe/IbHO OO€3*KH PHBaJHCb. 
YcTanOBKa XICKTPOXOB MPOH3BOJIH.1ACb NO BbIPe3@HHOMY H3 MIOTHOH 
yepTexHOH OyMarH WaOOHY, KOTOPbIIi HaKa/IblBasICA Ha UITbIpH 
BaHHbI. B KauecTBe 3IEKTPO.IMTa TIPHMeHAVICA CaaOnli pacrBop NaCl 
B BOJe; MpeAyCMaTPHBaIHCb Mepbl NO NOAMepxKanHlO MOCTOAHHOH 
TEMMePaTYPbl BICKTPOIHTa. 

BR 3aKtOueHHe 3€MeTHM, UTO NpPW OOMbIUIOM MPOBOAHMOCTH 3VIeK- 
TPOJIHTAa KapTHHda TOI MOKET HCKAKATHCA 3a CueT MepexOAHOro 
CONPOTHBICHHHA M@KAY Me@TATIHYCCKAM 3ACKTPOJLOM HW 3/IEKTPOJUTOM. 
Ha BeAHUHHY MepeXOAHOTO COMPOTHBIeHHA OO/IbIOe BJIMAHHE OKAa3bl- 
BaeT MWICHKA OKHCH, OOpa3yloOllelca Ha NOBEPXHOCTH MeTAaJ/IHYUCCKUX 
QIEKTPOROB. ECJIM IPHMCHATH 9/IEKTPObI, A3TOTOBJICHHDIE H3 JIMCTOBOTO 
*Kee3a, TO Ha HX MOBEPXHOCTH OOPpa3syeTCA XOPOWO MpOBOTAMLaA 
WI@HKa, H BIHAHHe MepeXOAHOFO COMPOTHBJICHHA CHHKAeTCA. OHAKO 
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IPH MPpOAOMKHTEbBHOH Ppa6oTe Kee3Hble 2JCKTPOAbI H3MeEHALOT HEOL- 
HOPOJHO IIPOBOJAMMOCTb 93JIEKTPOJIHTAa H TEM CA€MbIM BHOCHTCH 3Ha- 
UHTEbHAaA NOPPeuIHOCTh IPH CbEMKEe KapTHHbl XIEKTPHYECKOLO MOJIM. 

Ipu pa6otre c 31eKTpOaMH, U3FOTOBICHHbIMH M3 JIMCTOBOTO HH- 
Ke, H C 3ICKTPOJHTOM MAJIOH IIPOBOAHMOCTH (BOAONPOBOHAaA BOA 
HH ca6bii pactBop NaCl B Boye}, mepexoguoe conpotuBaenne Ni— 
QCKTPOJHT HE HCKA2%KaCT 3AMETHO KAaPTHHbl TOA; M@KIIEKTPOMHbIEC 
CMKOCTH B 3HAYHTEIbDHOH Mepe YaeTCH KOMIMe€HCHPOBaTb Me PeMeH- 
HbIMH KOHJeHCaTOpaMH C, Hu Ceo. . 

SHAYMTeIbHYIO MOrpelWIHOCTb pH CbeMKe MOA Ha OCH MOJeVIH- 
pyeMOH CHCTeMbl MOMKeT BHeECTH MEIIHCK y peOpa KAMHa 3/IEKTPO- 
UTA, MOAe@IHPyloulero OCb CHCTeMbl, OOpasyeMbIH B pe3y/IbTAaTe CHI 
MOBEPXHOCTHOFO HaTAKeHHA S7eEKTPOTHTAa. UTOOL H30EKATH TOrpel- 
HOCTH 34 C¥UeCT MCHHCKa, OCb CHMMETPHH MOCHA PYCMbIX CHCTeEM HaHe- 
ceHa Ha JIH€ BaHHbI B BHAZe HeriyOOKOH wapanuub. Ilpu ycraHoBKe 
OCH 3IECKTPOJIHT CHauala TepeIMBaeTCH 3a4 HAHeCeHHYIO JIHHHI, 
@ 3€TCM YBeIHYUCHHEM YIVIa HaKJOHa BaHHblE MeJVIEHHO OTBOJHTCS 
3a Hee; 3a C¥UeT CILEMMCHHA BIECKTPOJIHTa C JIHHHEH MOMKHO MOMYYHTb 
JOCTATOUHO XOPOUWIHi KIHH* 3ICKTPOVJINTA. 

KaptuHa NOH MOKeT WCKAKAaTbCA 3a CYUeT IMYHTUPyOulero jWeli- 
CTBHA WemoueK JO3HPyIOWlHxX CoNpoTuBAeHHH. [lpn mogaye Ha O3H- 
OYIONIHe COMNPOTHBJICHHA HanpsAKenHA, BLO 20 pa3 NpeBbIWawllero 
HallpAKeHHE, IIPH/IORKeHHOE K BICKTPOMaM, HCKAKCHHA CHHM@eMOH 
KaPpTHHbL TOJIA He MpOWCXOZHT. BanaHHe CTeHOK BaHHbl (pa3Meppi 
BaHHb! 1400>« 960 « 145 mm) un poteccoB NOVISPH3alHH 3/1EKTpO- 
nop (H == 500 24) He BHOCAT 3€MeTHEIX HCK@%KCHHH B KapTHHy MOA. 

[lorpemiHOcTH TIpH pacueTe BeJIH4HH TOKOB, BBOJHMBIX B WICKTPO- 
AMT, W MPH UX 3alaHHH He3HAYHTebUbI. OCHOBHaA MOPpeLIHOCTb 
B MOJIYUaeMbIX Pe3y/IbTaTaX BO3HHKaeT MPH PrpasoaHa/IMTHYeCKOM 
MOCTPOCHHH TPaeKTOPHil 3aPAXKCHHHIX UAaCTHL. 

TaKOBbI OCHOBHBI€ NOrpelHocTu jaHHOrO MeTO/\a. OgHaKO OKOH- 
UATCVIDHbIC Pe3YJIbTaTH, MOYYeHHBIE Mp MOMOIMLH ONHCAHHOH B JaH- 
HOH CTaTbe YCTAHOBKH, BIOJIHe MPHeMJIEMbI WIA MpakTHYeCKHX Ween. 

YCTAHOBKa NO3BOVIHIA PACCUHTATb HW CNPOCKTHPOBaTb PAL 3/ICKT- 
POHHO-ONTHYeCKHX CHCTEM, KOTOPbI€ MOCe H3POTOBJICHHA aw XOpO- 
mee corracne C T@EXHHYCCKHMH 34/[aHHAMH. 
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Accuemenm C. H. MOJIOKOBCKHH 


OWLEHKA PAC®OKYCHPYIOUWHX CHI OB bBEMHOLO 3APSJIA 
B KJHCTPOHE B YCJIOBHAX JHMHAMHYECKOTO PEXKKHMA 


§ 1. Bpezenne 


B MHOrOUHMCIeHHHX paOotTax, MOCBAINCHHHIX Pa3/IH4HbIM BOIIpocamM 
(POKYCHPOBKH MOILHbIX 3/IEKTPOHHEIX MOTOKOB B vlammax CBU, ana- 
M3 MOKYCHPOBKH OFpaHH4HBaeTCA paCCMOTpeHHeM CTAaTHYeCKOrO pe- 
"HMA WpHOopa. TIpH 3sTOM, eCTeCTBEHHO, HC YUHTHIBaeTCA BJHAHHE 
Ha (POKYCHPOBKY WICKTPHYECKHX NOMeH, KOTOPbI€e BO3HHKAIOT B YC- 
JOBHIX JQWMHAMH4UeCKOrTO pekuMa. K TaKHM IIOAM CaeyeT OTHECTH 
KaK BbICOKOUACTOTHBI€ NOAA, BO3SHHKAIOWWe NPH BO3OyXAeHHH pe3o- 
HaTOpHOH (3aMeaaniouleh B JIBB) cucTeMbl, Tak HW NOAA, OOyCOB- 
JI@HHbIe TepepacnpeseeHHeM OOBeEMHOFO 3apAaa B Mponecce rpyn- 
NHpOBaHHA SeEKTPOHHOTO MOTOKA. J,elicTBHe STUX MOeH MOXKeT IIpH- 
BeECTH K 3€MCTHOH MeDOKYCHPOBKe 93EKTPOHHOTO MOTOKA H CyLILeCcT- 
BeEHHO NOBIHAeT Ha S9PMEKTHBHOCTH paOOTH TamMMbl B We0M. MoxKHO 
yKa3aTb JIMUIb He€CKOJbKO pa6OT, B KOTOPBIX aH HeKOTODppili MaTe- 
Dal, OTHOCAILHHCA K BOMpOCcy pacoKycupyrwuulero AeHCTBHA TaKHXx 
novieli. Tak, B pa6ote Unepena |1]| yka3biBaeTcA Ha yYMeHbIIeHHe 
3DEKTHBHOCTH PaOOTHI KIMCTPOHA 3a CYeT pacsoKycupyroulero el- 
CTBHA BHICOKOUACTOTHOFO MOJIA B OeCCETOUHOM 3a30pe pesoHaTOpa. 

Bapuexe u Tenap [2], anaru3nupy B3auMOJeHCTBHeE BbICOKOUACTOT- 
HOTO MOH OeCCeTOYHOTO 3a30pa Pe3sOHAaTOPa C 9EKTPOHHBIM MOTO- 
KOM, OMPejJ[eJIHJIH, B YACTHOCTH, KOIXPDNNWEHT PasnNa/JIbHOH CKOPOCT- 
HOH MOZYyYAIAgHH. Mcnorp3sy”A mocieqHHH, MOXKHO B MpHHitwMe paccuu- 
TATb JabHehwiee JBHKeHHE 3/IEKTPOHHOTO MOTOKA MPH TOM H/IH HHOM 
BHe POKYCHPOBKH. 

Bompoc pagvabHOro paCIIblBaHHA 3/IEKTPOHHOrO MakerTa (,,1orMe- 
peuHad pa3rpyNMupoBKa“) B KJIHCTPOHE NOW AeHCTBHEM CH OObem- 
HOrO 3apama paccmaTpuBatca TamuabToHom u ap. [3]. OmnaKo B cu- 
AY MPHHATHIX MOMYULeEHHH MOJYUeHHbIe HMH Pe3yJIbTaTbl HE MOTyT 
CYUHTATbCA YJOBICTBOPHTCJIbHBIM PeIWeHHeM 3aa4H. 

llebio HaCTOAUeH CTaTbH ABJIAeCTCH OMeHKA pacmoKyCupylouslnx 
CHI OO6bEMHOTO 3a4pAa B BICKTPOHHOM MOTOKe KJHCTpOHa* B ycJIO- 
BHAX JHHAMHYeCKOFO pexKuMa. 


* Hau kakoro-1H60 yApyroro mpH6opa, B KOTOPOM HMeeT MECTO TIPOWeECC CKO- 
POCTHOH MOAYAAUMH 9IEKTPOHHOFO MOTOKa Cc MOcMeAyouleh ero rpynMHPOBKOH. 
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S$ 2, [MocraHospKka 3afa4H 


PleoOXOAUMDIM VCJIOBUGM PuOOThI KJIHCTPOHa B JWHAMHUECKOM pe- 
UME ABTICTCH HpPOWeCC PTPyINIHPOBAaHHA BICKTPOHHOFO TOTOKAa B 
HIpoctpancrspe j{peiid@a, O.arojapx uwemMy MpOMCxXOAUT nepepacnpeyze- 
‘TCHHG HAOTHOCTH 9IEKTPOHHOTO TOKA H IVIOTHOCTH OObeEMHOrFO 3apA- 
4a uo sWiiie moToKa. Ha puc. | npeszcraBazeno pacipemeleHue M10T- 








Puc. 1, Pactipexeaenne MAOTHOCTH OObEMHOFO 3apAAa NO JLAMHe NpOcTpancTBa 
pena, pH 6ompIMOH CTeneHH PpyNNHpOBaHHA IACKTPOHHOTO MOTOKAa, 


v ® 
COOTBETCTBYIONLEH SHAYeHHIO TapamMetTpa rpynmMpopanua K = 1 Um w% > luray- 


2 Us Uo 


GUHE MOAVAAIHH 91€KTPOHHOFO NOTOKa Om — 01, 
0 


HOCTH OObeMIOrTO 3apHa (2) NO OCH crpynmupoBaHHOrO NOTOKA, 
paccuHTaHvoOe B KHHeEMaTH4YeCKOM MpHOuMxKeHHH [4]. Kak BHAHO M3 
yroro = rpaduka, Ha ONpeeeHHbIX YuaCTKAX 3/IEKTPOHHOrFO TOTOKA 
HMeCT MeCTO Pe3KOe YBeJHUeHHE TMIOTHOCTH OObeMHOTO 3apna*, 
KOTOPOe COOTBETCTBYeT OOPa3OBaHHIO Ha 3THX YUACTKAX 9YICKTPOH- 
HbIX rpyiut (iakeTosB). TlocjieqHHe HMECIOT pe3KO BBIPaxKeHHble rpa- 
HHI,b! HW, MPH HaIW4YHH AKCHAIbHOH CHMMeTPHH, MpHOHKaloTCA 10 
(bopMe K JLHCKaM KOHeC4HOH TOVILLHHBEI. 

AuaatuTHuecKkoe BbIpPaKeHHe JIA pacipexeleHuA 9/IEKTPOHHOTO 
OObCMHOLO BAPTA HO JVIMHe MpOCcTpancTBa Apelitba MOXKeT ObITh mpes- 
craBielo pxOM [o| 


[e.@) 
1 U,,oz\. WZ 
poem Alli Recipe, (( eitinat mie ake 
= Pem| | ! 2M, (n TW a, ) sin (3 +2), (1) 
n=1 
ryle | 
Vem ~- WAOTHOCTh OOBEMHOLO Zaps a pH OTCYTCTBHH rpynnupo- 


Banua (T. e. B CTATHYeCKOM perkKumMe); 
U/, — ycKopsioulee HanpAxKeHHe; 
U,,— aMIMIATY a MOJLYIApyloulero Halps2xKeHHA; 
wm -- KPYrOBad YacTOTa MOAY/IMPYlOWlero HalpsAKeHHA; 


* BDeCKOHEYHbIe BLIOPOCL! Ha rpadHke pacipeleseHHA MAOTHOCTH OO bBEMHOLO 3a- 
Pld ABJSIOTCH AHINb PC3YJLTATOM HCNOAb3OBAHHA MIpH packeTe KHHeMaTH4eCKOrO 
HpPHOAIDKCHIA HB ACHCTBHTCAbHOCTH He HMeHWT MECT4;, paciipewerenne MAOTHOCTH 
sapala, COXpanssd B OGULEM CBOH xapakTep, WaeTca, OHAKO, OO7ee MWAaBHbIMH KpH- 
BLIMH. Take KpiMBple pacitpeqesweHHa NAOTHOCTH HaOMOAamNch HM. Ipyzeaw Ha HOH- 
HOH MOjle@AH KAHCTpoHa [7}. 
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Uy — CKOPOCTb 3/IEKTPOHOB TPH OTCYTCTBHH rpynnupoBaHus; 
% —- (Pa30Bblii yroul; 
J, dyukuuun Becceas |-ro poga, nopsgKa fn. 


B pe3y1bTaTe HaIH4HA MepepacnpererenuA NAOTHOCTH OO6bBeMHOrO 
34PALa BO3HUKAlOT AOMOMIHHTeIbHbIe (MO CpaBHeHHIO CO CTaTH4YeCKHM 
PexXHMOM) 3IeEKTpH4eCcKHe OA. OTH NOAA MOryT pHBecTH K pac- 
INMPeHHIO 3IEKTPOHHOFO MOTOKA B PaHabHOM HallpaBJIeHHH, T. e. K 
ero pacokycuposKe. 

Samqaua OWeHKH pacoKycupylouux cu OObeMHOrO 3aphAa 3aK- 
JKOUaeTCA, TAKHM OO6Pa30M, B pacueTe XIeKTPHYeCKOrFO NOAA B Mpo- 
CTpaHcTBe Apehda B MpHCyTCTBHH 3/Ie@KTPOHHOrO MOTOKAa C HeEOHO- 
POAHDIM pacipegzereHHemM OObeMHOrO 3apsga. Pemienue 3TOH 3ama4H 
6y eT MpOBOAHTbCA MPH CIeEAYIOULAX JONYUeHHAX: 

1) cunHTaeTcH, YTO MOXKHO MpeHedpeyb, 3ana3qbIBaHHeM MOTeHIHa- 
OB H 3afaua peulaeTcd Kak KBa3ucTaTHyecKad. Ja OObIIMHCTBA 
MpakTH4eCKHX CyyaeB TaKOe MpeANOTOReHHe JOMYCTUMO; 

2) mpeqmoaraeTca, 4TO NOTOK OOaqaeT CHMMeTPHeHl BpallleHHA 
H HM@eT HEH3MeHHOE NO JVIMHe NoNepewHoe ceyeHue; 

3) MIPHHHMaeTCH OGbIYHOe AIA TaKOrFO pOwa pacueToB MpeANOI0- 
*#RKeHHe OO OAHOPOAHOCTH pacnpesxeeHHA TIOTHOCTH OObEMHOLO 3a- 
pawa MO Ce4eHHIO TIOTOKA. 


[Ip CHe1aHHbIX AOMyULeHHAX 3a2a4ua CBOJMTCH K pelleHHlo ypaB- 
HeHuH Tlyaccona 


1 0U eu , eu 
+ 


on ho ppc pa ee) (2) 
BUYTPH WHIMHApHyeCKOH MOJIOCTH, OOpasyloulehH mpocTpaHcTBO ApeH- 
cba (pue. 2). 
hd 
f | 
 Sinaeeae SS, 
fj = & Z 
Sa Eee VL 


47 7 
Puc, 2. DaekTPpOHHbIH NOTOK B NpocTpaHctTBe Apehta: 


/ — WHIMHIpHuecKHH 3KpaH; 2-- TOPWOBbIe CTeHKH (BbINOJHeEHHbIC, HaNpuMep, 
B Bue CeTOK). 


@— paauyc akpaHa; 6 — pagnyc morToka. 


§ 3. Pacuer nod B NpocTpaHctse Apehca 


Jaa peutenua ypapyenna [lyaccoua BOCnOb3yeMCA MeTOJOM HH- 
Terpa/bHOrO mpeoOpas0BaHHA XaHKeIA C KOHE4UHEIMH Mpegeazamn [6]. 
YMHOMKAaA ypaBHenHe (2) Ha 


rd, (i “al 
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re 
Jy - Dyakunsn beccers HyeBoro vopsagka, 
kK, ~- KOPeHb 9TOll PyHKILAH, 
Q-~ palvyC UMIHHAPHYeCKOH MOBePXHOCTH, OFpaHH4uBaloMeli 
MpOcTpaHcTBoO Apelda (puce. 2), 
H, HWITerpHpys! MO fr OT Hyd QO @, HaHAeM, 4TO Npeobpa3soBannad 
HO AaHKeJO NOTCHUMAaIbHad PYHKIUAA 


Us = f rUSo(h @) dr (3) 
0) 
OY1ET YAOBACTBOPATH AUGPpepeHUMaIbHOMYy VpPaBHeHH1O 
au, A; 2 
a er a (24) O;y= — AJ, (A;) U (a) — 4no,, (4) 


rae 
J; —- (yuku Beccea nepporo mopsyKa; 
(7 — MpeoOpasopaniiad YHKIAA MIOTHOCTH O6DbeMHOrO 3apaaa, 
J[AaBaeMAH BbIPaKeHHeM 


“a 


t= | ro (z) Jy [i =) ar. (9) 


/Lint MOJYUeHHA HATepecylouleroO HaC PellleHHA ypaBHeHHA lTyac- 
COHa ALOCTATOUHO OUPeevIHTb 3Ha4eHHeE TWpeoOpaso0BaHHOh yHKWHH 
HS ypaBHeHHs (4) H MOACTAaBHTb ero B (hopMy.ly o6pamenus 


. Ue 
a ur,, |i =| 
v=2 3 a (6) 


3CCb CYMMHPOBAaHHe Be AeTCA IO MOJIOKHTC/IBHBIM KOPDHAM (PYHKHH //,. 

Buliinne ycoBuii Ha rpaHHye oO6sacTH, B KOTOpOH uMeTCA pe- 
MICHHe, YUNTHIBACTCA MEPBbIM WICHOM B HpaBoll yacTH ypaBHeuua (4) 
H COOTBETCTBYIOUMHMH TPaHH4HBIMH YCJIOBHAMH JIA mpeodpasoBpanHon 
(PYHKUMH Ha TOPMOBLIX MOBePXHOCTAX 9TOH OGacrH. B Hawtem c.y- 
"ae PacCMaATPHBAeMaH OOVACTbh OF PAaHHYHBAeTCH MOBEPXHOCTbIO MeTAal- 
AMYeCKOH KOPOOKH, O6pa3ylouleh pocTpancTBo Apehda. Moresunast 
9TOH NOBeEPXHOCTH MOKHO 6e3 yukep6a AIA OOULHOCTH pelleHusA MpH- 
WiiTbh PaBHbIM Hy/u0. Torgqa ypaBHeune (4) 6yzeT HMeTb BHA 


Uy, hj Yu 
an ae 
WH C yuetom (Oo) H TOCcae COOTBeETCTBYIOINAX Mpeo6pa3soBaHnuii 
WU, he \° ba b 
MD 3 ee eal ec 
dz (4 U; a Ano hj J, a § a ’ (7) 


rile &6— panwyc 9X1eKTPpOHHOrTO MOTOKa, a TpaHHYHEIe ycaroBuA aaa 
pyukinh O; OyAyT 3aK04aTECA B TpeOOBAHHH paBeHCTBAa ee HYVIIO 
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Ha TOPWOBbIX IOBEPXHOCTAX OO/1ACTH H B COOTBeETCTBHH C O603HaUe- 
-HHAMH PHC, 2 3alMlyTCH B Bue: 
U; = 04 U; 


z=0 


—0, (8) 


z= 2y 








MoyjcraBina B (7) aHamuTHYeCKOe BbIpaxkenne AIA pacmpeslee- 
HHA MIOTHOCTH 3IeKTPOHHOrTO 3apxaya B NpoctTpanctTBe wpelda (2), 
NOY4HM Cleaylollee ypaBHenHe Avia pacueta U, 


au, ay 
ae (4) i= 
a 4a 1 9 wy ] Un WZ , ' wz 
—= — FRY Dem —F Pe ee n Dy, “U9 Sin 7 (s= ate AHI; (9) 
n=l 


TIpH¥eM 34eCb BBeETeHO OO603Ha4UeHHe 
ba b 
7 aes age (aeak (10) 


Onpegentenne U; u3 ypapHenua (9) 4 NOACTaHOBKa ero 3HaueHHA 
B ypaBHenHe (6) H AaloT B NpHHIwNe pemeHHe NOCcTaBAeHHOU 3afa- 
UM pacyeTa NOAH B MpocTpaHcTBe mzpetitba. OmHakO NoOmyueHHe pe- 
WICHHA STOH 3aa4H B KOHEYHOM BHe COMpAKeHO C TPYAHOCTHIO 
HHTerpHpOBaHHA ypaBHeHuA (9), TAK KaK WACHbI PAA, BXOAAWETO B 
MpaBylo YaCTb YPaBHeHHA, HMEIOT CAOXKHYIO 3ABHCHMOCTh OT KOOPJIH- 





Puc. 3. ANMpOKCHMaluA (OpMbI 9X1EKTPOHHOFO MakeTa. 


HaTbl Z, KOTOPaA BbIPAaKaeTCH MpPOH3BeEAeCHHEM TPHrOHOMeTPHYeCKOL 
@yHKwHH uv dyHKuHH Becceas. [ia Toro 4uTo6n AOBecTH peuleHHe 
KO BUa, MPHTOAHOTO AIA MpaKTHYeCKHX pacueTOB, 34MeHHM pacmpe- 
Je€JCHHE MIOTHOCTH 9ICKTPOHHOFO 3apAya, WaBaeMOe BbIParxkeHHem (9), 
TIPHOJHWKeHHBIM. Jia 3TOTO aNNpOKCHMHpyeM MopMy 31eKTPOHHOrO 
NaKeTa MpxAMOYrO/IbHOH (KaK MOoKa3aHO Ha pxc. 3) HW NpegzcTaBuM 
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PacHPeHeCHHE 3apAa, KaK HATOMECHNC HEKOTOPO! NMOCTOSHHOIL cla- 
PalOuleM 6y; H HCPC MeHHOH Caratomell 9. B BH/Le MOCeOBATeJIbHOCTH 
NPHMOYTObHLIX HMITy.1bCOB (pre. 4). B stom ca1yyae anauTHUecKoe 
BUIPMKEHHE ILIA pacipeseleuHA OObEMHOTO 3apAa fb. MOXKET ObITb 
NPE /UCTABACHO OObIMHbIM pALOM Pypbe C NOCTOAHHDIMH KOIPhuyHe- 





Pie. 4. Hpu6ainkenwoe pacupeycaenie O6beMHOrO 3apsla HO jHHe IIPOCTPaHcTBa 
apenq@a, 


TaMu. VinterpupoBanne ypaBnenna (7) ¢ mpaBoli uacrbio B BITE Ta- 
KOTO pala yRKe He NpelcTraBadeT Tpysa. Marerpaa 6yszem, Kak O6pIU- 
HO, HCKaTb B BUAE CYMMBI WaCTHOTO PCUlCHHH! 3STOLTO YPdBHCHHS! H 
OOULero pelleHHA OLNOPOAHOrO ypaBHeHUsH. Tlocaeznee 6ygzer HMeTH 


BHJL 
= ics oar 
Uy, = Pye“ + Pye ™, (11) 
rie Py u P, -— Wpon3BoO.IbHbIe HOCTOSIHHBIC: 
ae | 
Ce 
iciH 3aaTb paCnpeesIeHHe MIOTHOCTH OO beMIOrTO 3apia qa BbIpa- 
2KEHHEM 
ww) 
ae RO geo, 2 (C2 ree 4: 
a hee Vi en si N=-Z-+ fn COsn +z, (12) 
Wee 
TO UacTHoe peuleHHe ypaRHenns (7) HalimeTes B BHZe 
: (1) 
die: = a, 2 
U jy ros Roa) Arc. Y oe tet sin Raia oY sales 
J2 2 bo rad a (25 2 SIN | ae 
nu~—l os 
(2) 
Pn 25 
a thes ee eee | Sig : ae : 
[ ——~on\9 COS HF 2. (13) 
ri l[F al 


Torta o6ulee pellenne ypaBHeHIis ONPee.IHTCH BbIPAxKeHeM 


Uy = Un + Un:= Pye™ + Pye © -|- sd vy ft 4reS (yz), (14) 








i: 
rye OOO3HaAYeHO 
oo (1) (2) 
Sf - — \' cee . Qn zi Hn . on 
Sz) =~ 52 SIN aie ja COS ee. (15) 
TS AG sas) ves aed 
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OnpeseHM MpOH3BO/IbHbIe MOCTOAHHBIC P, u Py, c yuetom cdop- 
MY/IMPOBaHHbIX BbIINe PpaHHUHbIX ycrosul yin U, (8). 
lonaraa B (14) z=O un z=—2Z), HaeM 





4 < 
P,+P,= — = py — 49,5 (7, 9) 
H 
Zo — Ta Ang; Ps 
P,e' + P,e == EE py — 49,5 (1 Zo). 


Orciona nocie aire6panuecKux mpeoOpasoBaHHuH MO/y IM 


2 : 
— 49; | 22 + SC 20d] + AF [A+ Soe 


—_—_— —— 


17 pi2o — pg Tao ’ (16) 


p= —4re,[ 5 +5(r 0)|— Pr, (17) 


[loacrapiast 3Hauenua U,, qapaemoe opmy.1ou (14), B (6), mo- 
AyaHM caelylomee BEIPAKeHve ZA pacueTa NOTeHIMaTa B IIpocTpau- 
cTBe Apeiida 


Jo (Qi — 
eo 


U 


Bxomamwe CclOfa BeAMYHHbI ¢;, S(1, 2), P, wu P, onpenersiotcs 
cooTBeTcTBeHHO (popmy.tamu (10), (15), (16), (17). Popmy.1a (18) naert 
MOTeHHHa OObeMHOTO 3apAwa Kak CyNMepmosnnto MOTeHMMaa MOC- 
‘OAMHHOH Claralouleli W MOTeHILMaa CFO MpOCTpaHCTBeCHHbIX rapMOHHK, 
OTmMeTuM, TO 93Ta POPMYya YIHTHIBAeT BAHAHHE Ha NOE o6beMHOrO 
3apala B MpocrpancTBe Apeliha Kak OKpy2KalouleroO MOTOK MeTaJIH- 
YeCKOFO WWIMHApHyecKOrO 3KpaHa, Tak B OOUIEM Cy4ae H TOPILOBbIX 
CTCHOK™. 

B rex cly4aax, KOrga TOPIOBble CTCHKH yaeHbl OT NpOCTpan- 
CTBa TpyNMMpOBaHHA BIeEKTPOHHOrO NOTOKAa (Kak 9TO HMeeT MCCTO B 
MHOFOpe3OHaTOPHOM OecceTOUHOM KJIMCTPOHE) H He OKAa3bIBalOT BUIHA- 
HHA Ha Moe B pacCMaTpHBaeMOH OOMACTH, AIA pacueTa MOrYT ObITb 
HCHOb3OBaHbI (OPMYVIbI, ABJIAIOULHECA MpeACAbHBIMH CTyuYaAMH BbI- 
pamxenna (18): 


a. Cayualh mpocTpaHcTBa mpeiitda orpaHHueHHOTO 
C OMHOH CTOPOHH 


Cuvtaa 2) gocTarouHo GopuinMH (B Mpesete momarad Zo CTPe- 
MSILLUMCA K OecKOHeNHOcTH), H3 popmya (16), (17), (18) Halizem: 


Pi=0; Pa —Arg,|- + Si 0)| 


* HanpuMep, CeTOK, 3AKPbIBAOUIMX MpOCTPaHCTBO TpyNNHpoBaHHA B CETONHON 
KJHCTPOHE. 
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P 
Re (2; -.) be ot 

ie See A ge PI 
mad [J AD]? (are i + 


TO 2 | —4ne, Ee OG 0) ¢ ae (19) 


IKCHOHCHUHAIDHDIL WIeH B 93TOTi (POPMYIC Y4UTbIBaeT BeISIHHC 
OrPaniYHBaIOUlcH MpPocrpaucrBo Apeiiha TOpuMoBoOll cTrenKu. 


6. Cayuaill mpoctpauctsBa upeuda weorpaunnyennoii 
NpOTAKeCHHOCTH 


BpipaxeHne jist MOTeHIMaNa B 2TOM Cly4ae NOy4aeTCH, eCIH 
oTOpocHTb B (opmMy.ie (19) uwreH C 93KCHOHEHUHaIbHBIM MHOKHTe- 
eM, T. e. 


2" (h =] | 

2 ~ joc Po Oo 

U= ae »3 ~ [dy A)? ad fe FE Ry Ge 2) ‘ (20) 
i 


ist clyyas, Korga QJIEKTPOHIIbHT WOTOK WevINKOM 34MOVMISCT 9K- 
pan (0==a), 3Ta (opMyvia MoxeT ObITD 1peoOpa3opana K BILy (CM. 


ITpuao#*Kenne) 
a 
9 gee a ‘ ( “a ) 
U == Thy (a er r°) ee wae. »» TW)? 4no,S (1, z). (21) 


BxXoAMlee ClOoka BHIPAKCUHE JVI MOTCHUMAaIa MOCTOMHIOlL cC.lara- 
lolucHl OOLEMHOTO 3apaa — 7H, (a? — r?) copnaaeT c CooTHOUeHIeM, 
KOTOPOe SIEMCHTAPHBIM HYTeM MOET ObITh NOTYYeHO 13 TeOpeMEl 
Payeca, Orot (bakT cryoKNT NOATBEPHK CHHEM WPaBHJIbHOCTH NMOvy- 
UCHHBIX BbIWe POPMYy.I WIN pacueTa nNoTeHmHaza. 

Bripaxenus (18), (19), (20) maior 3Hauenue NMOTCHLHAIa B IMO6OII 
TOUKe MpocTpancTBa Aperida. Murepecyrouras Hac pawqnaipnay C.araio- 
ats HaNpARKEHHOCTH MOA moO1yuactTca AupPpepeHUApOBaHHeM JTHX 
(pOpMy.1 110 KoopauHate FL. 

HWoKe = MbI BBIDHCLIBAeM BbIPaKCHHH PaNaJIbHOH COCTABASHOULell 
HOW JGt ABYX paCCMOTPeCHNbIX YACTHBIX CJlydaeB: 


a) 
. 1: Gi; ; 98 @ 9 {2 +s 
3p == xb 2 | yin VS ce z)| ue [Mo ae rs ‘Ge Q)| eo: ’ (22) 
orm { 


rae oe 
GA pee TA ee 
= be le a - | (23) 
[i (43) 
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6) 
aj 


E,=8nb }) ia, len + 7S 2)I. (24)* 


i 


S$ 4. Ouenka pacchoKycupyioulux CHA OObEMHOFO 3apHAaa B 
NpocTpaHctTBe Apehiba 


JlaquM cpaBHHTe bub! pacueT pacPOKyCHpyIoulNx CHJ OObeMHO- 
ro 3apsjla, MeHCTBYIOWNX Ha MepHPepHHHbIe BICKTPOHbI WOTOKA MIpH 
OTCYTCTBHH FpyniHpoBanux (cTaTHYeCKHH pe2KHM) WH IIpH HaJIMGHH 
rpynnupopanna (HHaMHYeCKHH pexuM). IIpny pacuere cuHTaeM Mpo- 
CTpaHcTBO gpeiia OcTaTOUHO AVIMHHbIM, 4TOOHI npeHeOpeub BJIMA- 
HH€M TOPWOBbIX CTCHOK. B 3TOM Cydae BEJIHUMHA PaHaIbHOH CHIBI, 
JeHCTBylOlleH Ha KpaHHHe 3AEKTPOHbI MOTOKA B CTATHYCCKOM PCKH- 
Me, ONpeeHTCH BbIPaKeHHEM 


gies = 27D EP em s (25) 
rie @ — BeAHYHHA 3apsa 9ICKTPOHA. 


37eCb HCMO.1b30BaHO BHITeKalolee H3 Teopemb Taycca cooTHoUle- 


HHe 
Even = 2 Dpem : 


B ycAOBHAX JHHAMHYeCKOTO PeXKHMA paslialbHad CHa C yYeTOM 
(24) npeacTaBHTcaA B Buse 


0] 9 
F, ann == 2nbep, + 8rbepm > a, » 7949 (9 sinn + z+ 


+ cosa = 2) (26) 


re 
Py — NOCTOAHHAA Claraioulad WIOTHOCTH OObeMHOrO 3apsAsa, 
npescTapaioulad co6oH CyMMy MOCTOAHHO! Cjlarawnieli 
IVIOTHOCTH OObEMHOFO 34apsifqa B MpOcTpaHcTBe Apelda 
Oy, HM MOCTOAHHOH COCTABIAIOIWeH pa3sJIOKeHHA B pA 
Pypbe Pox = PmFos 
Om — YCPCMHEHHAA BEHYHHA MOTHOCTH OObEMHOTO 3apAsa B 
laKkete (cM. puc. 4); 
29, 9), ¢2)— KosPPHUHEHTH! PasO2%KeHHA P~(Z) B pane Pyppe. 
Bpipaxad p, H Pm Yepe3 3HaYeHHE MVIOTHOCTH OOBEMHOFO 3apAsa 
B CTATHYCCKOM Pe2KHMe 


Py = Oofem M Pm = —mbem» (27) 


* Tlone NOCTOAHHOH CaaraiouleH OObeEMHOFO 3apAda 32eCb TaKKe MOKET ObiTb 
paccuHTaHoO 60mee MpOCTO C MOMOLIbIO COOTHOLIECHHH, BbITeKAOMIHX H3 TeEOPeMbl 
laycea 


E, = 2Qnrp(r <b); E, = 2nbo a (r > 6). 
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OyYMeM HM€Tb 


Le edi = 2reb0 RE: 9 (28) 
rae Rr faeTcd BhIPAKelieM 
Oo 
, . ~~ l ae: eee Pao 
ene | A? ea * » | 
Ry: acetone Ain ad a; » re a ee ae ee ya (tn Sil 72 TT en oe 
i es es Ay | | aw im n| 

i) eee OQ 

On COSI = 2 | (29) 


Conocraspaana (opMy.th (25) nu (28), HaxouM 
F pair ee Peay PR . (30) 


Popmyibl (29) uw (30) mO3sBO/ITIOT OLCHHTh H3MeHeEHHC pacoxKy- 
CHPYIOllel CHJIbI, TEHCTBYIOLLE! Ha KpaHuHe XIEKTPOHbI WOTOK (7 =8 ) 
B YCIOBHAX THHAMHYCCKOPO PeXRKHMA MO CHpaBHEHHIO CO CTATHYCCKHM 
PC2KHMOM. BbIYHCIHM, HANPHMeP, PaLHNaIbHYIO CHLY, {{eHCTBYIOULY IO 
Ha QICKTPOHbI, OOpPa3syioOulHe HENTP BICKTPOHHOH TpyNNbl, pH Cie- 
NeHH CPPyMMHPOBaHHOCTH YXIECKTPOHOB B TOTOKe, COOTBETCTBYIONLeH 
NapaMeTpy rpynMupoBaHHs, paBuomy 1,84*. B yrom civuade BeingHna 
NOCTOSUHOH Caraouleli OObeEMHOTO BapsAla B MpocTpaucrBe mpelicda 
MOKECT OBIT MPHHATA PaBHO! %, = O,0%em, BeHUHHa yCpeCAHeHHO!i 
MIOTHOCTH OObEMHOLO 3a4PATa B MAKETE Om == dem, OTHOWEHHE TIpo- 
TAH2KCHHOCTH QICKTPOHHOrO MaketTa l kK HpOCTpancTBeEHHOMY HHTepBa- 


[ } 
JY MexKAY tTaketamMu L paBibim qr = ne. LOM Aa pacser No; op 


Myie (29) mid Cjly4and, KOLA ICKTPOHHbIi MOTOK WeAHKOM 3anou- 
udeT 9KPan (@==b), jlaer 3nauennHe KOaddPpunNenta ke, paBHoe ~ 3. 
[lpHyemM BeH¥HHa BxXOJNINerO B pacueTHylO (opMy.ly OTHOWeHHS 


. Ob 
Obla MpPHHsTa paBHOli = Q,1, uro COOTBETCTBVeT, HallpuMep, npak- 


THY€CKOMY CIYUalO KIHCTPOHA C TaKIIMH THMMYNBIMH  j{aHHbIMU 
26= 1,0 em, U, = 15 x8, w = 2e- 10" 24. Takum o6pa3om, pacuet no- 
Ka3bIBaeT, UTO BETIHYHHA PaC(POKYCHPYIOUIUX CH OObEMHOrO B3apsila 
B YCHOBHAX JIHAMHYeCCKOrO PewRKuMa, TAM TAe HMeeT MCCTO 3HaUH- 
TebHOe PPYINNHPOBalHe IWICKTPOHOB, MOMKeT CVIMECrBeHHO MpeBbl- 
WaTh UX BeHUHHY MPH OTCYTCTBHH rpynmhpoBanna MoToKa. B co- 
OTBETCTBHH C 9THM TpeslcTaBineTCA WemtecooOpa3snbiM HCIOJIb30BaTb 
JIA (OKYCHPOBKH OTOKA B JJHHAMHYCCKOM pexXKNMe MATHUTHOE Ho- 
Je, Hapactaioulee MO JWINHeE IWpoctpancrpBa j1perida. 


§ 5. Sakmouenne 


B cTaTbe HPOH3BE7eH aHaIH3 pacPOKyCHPYIOWIX CH OObeMHOrO 
3apAywa B YCIOBHAX JHHAMMYeCKOrO pexkuHMa. B pe3y.aprate avaiu3a 
NOAYYeHbI POPMYVIbl, MOZBOMIAIOMLNE MPOH3BeCTH OILCHOUHbIi pacucr 


* Takoe 3Havelne NapaMeTpa PpyMilt{pOBaHMA ABAAETCH OUTHMAADHbIM IPL pa- 
OoTe KIHCTpOHa B PeEXHME YCHICHHA MONLHOCTH. 
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oad OObEMHOrO 3apsfia B NpocTpauctTBe Apelida pK HaHUMH rpyil- 
NHPOBaHHA 31@KTPOHHOrO TlOTOKa C YYeTOM BIMAHAA OKPy Kaloulero 
MOTOK MeTaIHYeCKOrO 9KpaHa. ITH POPMYIbl WAalOT BO3MOXHOCTD, 
B YACTHOCTH, PaCCUHTATh payuabHylo carawulyio noma £, HW, TaKHM 
O6pa30M, OWEHUTb pacépoKycupylomjee WeHCTBHe OObEMHOTO 3apAda B 
CrpyNMHpOBaHHOM 9vIeKTpOHHOM moToKe. I1puBeqeHHbI WpHMep OneH- 
KH NOKa3bIBaeT, UTO BeTHIHHA pacCPOKyCHPyIOWleH CHAI MPH HaJin- 
YHH TPyNMHPOBaHHA MOXKET 3HAYHTeEIbHO BO3PAaCTaTb NO CpaBHEHH!0 
C e@€ BeETHYHHOU B CTATHYCCKOM PeXKUMe. 

OTMeTHM, 4TO, XOTA TIPHBeEeCHHbIN aHa/In3 MPOH3BOAHICH MpHMe- 
HHT@JIbHO K C/1y¥alo K/IMCTPOHHOTO reHepaTopa, ero Ppe3yIbTaTbI MO- 
ryt ObITb HCHO.IbSOBaHbI B TOH WAM ApyroH Mepe H AIH Dpyrux MpH- 
6opos CBU, B KoTopblIx HMeeT MeCTO FpyITHpoBaHHe 3/IEKTPOHHOrO 
MoToKa. 


Ipuaonwenne 


Tia cayyad, KOTLa IACKTPOHHHIH MOTOK UWeAHKOM 3aMOJHACT 9K- 
paw (O=a), BbIpaKeHHe AIH MOTeHWHaIa NOCTOAHHO! Cvlararouleli 
o6bemHoro 3apsa U,) 3almumerca B BHC 

ad; (Aj) J (ij F\ 
| a Sue ae 

WS oa 2) aa (1) 
a (=) ane 


CpaBinBad 93TO BbIpPaKeHHe Cc PopmMy1oH OOpavleHHA (6), 3ame- 
yaeM, 4YTO TpaHcopManTon PyHKUHH Uy Oy eT ABAATbCA BbIPAKeHHe 


Jy (Ai) 

h; \3° 
ey 
Takoli BH Tpancopmaurh (Mpeo6pa30BaHHO! (yHKIMA) MO3BO/AET 
OMpemenuth ucxoANyI dynkynio Uy, ue MpnOeraa kK dopmy.te 06- 
palleHHA HeMOCPeACTBEHHO MO TabvMe TpaHcpOpMaHT [6], 43 KOTO- 
poli HAaXOAHM, 4TO HCXOZHAA *yHKUWHA OyeT HMCTb BHA 


Uy = ® oy (a* — r*). (2) 


S3ametTum, 4To, HcnOb3ys (1) uw (2), MOXKHO MONYTHO NOJYUHTb 
cleslyloulee MATEMATHUECKOE COOTHOLICHHE 


par. = 0,25. 


JleiicrBHTe@IbHO, IIpHpaBHHBas MpaBble yaCTH 9THX COOTHOIWEHHH, 
Mpou3sBola AHuddepenHuupoBanHe NO KOOPAMHATe f H NO/arad 3aTeM 
r= a, cpa3y #*e HaXOJHM 


8r0)a 3 ue = 276 ,A 





Aro a 


HJEH 
ave, A;? 4 ° 


i 
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Huncexep A. B. KYSHEUOBA, 
accucmerm C. H. MOJIOKOBCKHH 


POKYCHPOBKA MATHHTHbIM NOJIEM CHCTEMbI 
COJIEHOHJIOB SJEKTPOHHOrFO NOTOKA C BOJIbIDHM 
SHAYEHHEM IIPOCTPAHCTBEHHOFO 3APSJA * 


B ma6opaTopHn paqHoTexHuyecKOH 9aeKTpoHuKH JISTM mposo- 
AWacb paOoTa NO HCCIeEMOBaHHIO (OKYCHPOBKH MOIJHOTO 3/1I@KTPOH- 
HOrO NOTOKa OO/IbLIOH MpOTAxXeHHOCTH. HccexoBacA IpecTaBAsAio- 
UHH MpakTHYecKHH HHTepec Cay4uaH POKYCHPOBKH MarHATHbIM NOTeM 
CHCTEMbI COJIEHOHAOB Mp HeIKPAHHPOBaHHOH OT NOMA 93JIEKTPOHHOH 
nyuKe. B HacTOAULeM COOOMWIEHHH H3/araloTcH HEKOTOpHe 3KciepH- 
MEHTAIbHBIC Pe3YIbTaTbl STOH padorTH. 

OKCIEPHMeHTAIbHOe -HCCIeEQOBaHHe YCJIOBHii (OKYCHPOBKU Mpo- 
BOZUIOCb Ha CHeWMaIbHOM 3/IEKTPOBAKYYMHOM MakKeTe, CX@MaTH- 
YeCKHH YepTexK KOTOPOTO MpHBeszeu Ha pue. |. 





Puc. 1 Cxematwyecknit yepTex 9KCNepHMeHTaIbHOrO MaKeTa. 


[lepponayaibHoe OpMHPOBaHHe MOTOKA OCYIIECTBAAIOCh 9/ICKT- 
PpOHHOH nyuiKoH Tuma Ilupca (puc. 1, 7}, co3maimment cxosauniica 
QIEKTPOHHHH MOTOK (CTeNeHb CKATHA NOTOKa MO AKaMeTpy 3). 

B JaIbHeHuIeM 3ICKTPOHHBIM MOTOK, NpolazA OTBepcTHe B aHOse 
NYIUKAH, NOMaAa B YKBUMOTeHIMAIbHOe MPOCTPaHCTBO, OOPa3s0BaHHoe 


* Hekotopbie pe3ybTaTb! IXCNEPHMEHTAbHOrO HCCeAOBAHHA, 
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MCTALIMIECKHM CCKILVOHNPOBAHHLIM TE(pomM (puc. 1, 2), aqua 
KOTOporo cocraBiiia f= 24 em, pasuiyve == 0,79 ea. Kak WOoKa3al 
IIPC/IBAPHT@JIbHbHT =pacuer, a 3aTeM TIO/ITBeEp/A =H 9KCMePHMeHT, 
3JIEKTPOHHDIH MOTOK TOL JLEHCTBHEM pacTa-IKHBaIOWHX CH.1 MpOocTpaH- 
CTBEHHOPO 3apsta ObICPpO paCXOJWICH H MpakTHeCKH TepsIcH Ha 
H€PBhIX CeKIMAX UpoOeTHOrO mTHHLpa. Jia roro, urodpbl Mmpo- 
HYCTHTb 3ICKTPONHDbI] MOTOK Ha KO/TeKTOP MOeTH (pHc. I, 3), Tpe- 
OoBaIaCh POKYCHPOBKa MOTOKA MarHHTHbIM WoOslIemM. Tlocaeyqnad B Ha- 
eM CY 4de OCYULECTB.1NaCb MOIEM CHCTEMDI CO.TeEHOH10B (C}C,C,C,C, 
na puc. 1). TOKH COJe@HOHTOB MOTH pecyANDOBaTbCaA HM BMeCTE, H 
pa3CIbHO B BeCbMa IJHpOKHX mpeneqax. TakaM O6Opa30M, OKa3bl- 
BalIOCb BOSMOXHbDIM MeCHATb BeIHUHHY HAMpA2KCHHOCTH MAaTHHTHOrO 
NOA HW pacnpemertenHe ero BAOTb OCH MoTOKa. KONTpOHpyA TOKH 
Ha AHON, CeKIMH HpOTeTHOrO ILH/IHHApa UW KOJVIEKTOP, HMCBLUIHe 11s 
STOH We Pa34e@.IbHbIe BHIBOAbI, MOXKHO ObIIO NOJOUPATbh ONTHMAJIb- 
Noe paciperxerenve MOI, PH KOTOPOM TOK Ha KO.LIe€KTOp jOCcTHra 
HAHOObIUerO 3HAUeHHA. 

Ha puc. 2 npuBeqeHo MOyYeHHOR IKCNEPHMCHTaIbHO paciperze- 
A@HHe MArHHTHOrTO NOAM BAOJIb OCH 3ICKTPOHHOTO MOTOKAa, Ip KO- 
TOPOM TOK Ha KOwdreKtop /, cocTaBia.1 95°, or ToKa c KaToga /). 

PexHM paOOTH MOJ@/IM IIPH 9ITOM ObLI CHEAYIONLUM: yCKOpsAlollee 
Hanpsawxennve U,=5 xe, ToK c Katoga /,=0,37 a. Bes MarnutTuon 
(POKYCHPOBKH TOK Ha KOJVIEKTOP B 3TOM 2K PeKHMC MPAaKTHYeCKH 
OTCYTCTBOBAJ. 
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Pue, 2. Pacnpererenne MarHHTHOrO TOA BOI OCH IAEKTPOHHOTO MOTOKA. 


Kak BHXHO H3 rpaduka puc. 2, Ha 3HAYHTeIbHOM yuacTKe HanNps- 
*KCHHOCTb MarHuTHoro m0.1q Af wpakTH4uecKH MOCTOAHHa, HW, TaKHM 
o6pa30mM, mole Ha 3TOM yuUacTKe MpHOvIMKaAeTCH K OJHOPOAHOMY. 
B HampaBeHHu K KaTOAY HaMpAKeHHOCTb 101M MWOCTeMeHHO yObl- 
BaeT, YMCHbIWAaACb B MIOCKOCTH KaTOZa JO HYA. 

QIKCHEPHMEHTAIbHO ObLIO YCTaHOBJIEHO, YTO CHJIbHOe BJIMAHHe Ha 
(POKYCHPOBKy MOTOKa OKa3bIBaeT MOve coeHOHAAa Cy), pacnomox*KeH- 
HOTO TIpHOJIH3UTeIbHO B IWIOCKOCTH KaTOa 3CKTPOHHOH MYUIKH. 

CyllecrBeHHO OTMeTHTb, 4TO HaHAyulee MpOXOKMeHHe TOKA Ha 
KOJMI€KTOP HM@JIO MeCTO IIPH BCTPe4HOM BKJIOUeHHH COTeHOH Aa C), 
T. €. KOPAa ero Oe HallpaBAeHO HaBCTpPeyy MOJO OCTAbHbIX, 
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lla rpadbuke puc. 3 npeycraBlenHa 3aBIICHMOCTb TOKa Ha KOJI- 
€KTOP B UpOllenTaxX K TOKY C KaTOfa OT TOKa cCOMeHOH a Cy upi 
COriacHOM (6) H BCTPe4UHOM ero BKJIIOUeHHH (Q). 

CooTBeTCTBYIOULNe Pa3HUHbIM TOKAM 9TOTO COIeEHOHKAAa pacmpee- 
JACHUS NOAA mpescTaBseHb! Ha pwc. 4. Kak caenyeT 43 3THX rpadu- 
KOB, IPH TpaKTHYeCKH HeEH3MeCHHOH BeJIHYHHE MATHHTHOTO MOJIn Ha 
OObweH UaCTH 3IEKTPOHHOTO MOTOKA TOK Ha KOJJI€KTOP CH/IBHO 
MEHHeTCA MPH H3MCHEHHH BeJIMUHHD! OA B OOMACTH KaTOMa, IPH4eM 
ONTHMaIbHOe TOKOMNPOXOKAEHHE B 
JaHHOM CuIy4uae HMeeT MECTO IPH Ha- 
MIpA2KCHHOCTH MAHHTHOrO MOA, paB- 
HOH HYJIO. OTH pe3ybTaTbl Cora- 
CYIOTCH C BbIBOAaMH, MOAYYeCHUbIMA 
Ha OCHOBAHHH a@HaJlH3a MarHHTHblXx CHI 
B YPaBHeEHHH JBHKCHHA 3ICKTPOHOB. 

JMIn BBINCHEHHA BJIHAHHA Ha (o- 

KYCHPOBKy MOTOKa, ycCKOpsr1oljero 
Hanps2xKeHuHe U,, Obith CHATbI 3aBH- 
CHMOCTH TOK&a Ha KOsIeKTOP /, B 
(DYHKIMH OT HallpaA2%KeCHHOCTH MarHuT- 
HOTO HOA JVIA Pa3JIM4HbIX 3HaUeHHH 
aNOAHOTO HalpsaKeHHA., OKCMEPHMeH- 
TaJIbHO HaHJeHO, YTO pacmpenereHHe 
1OJIA, ONTHMAJIbHOe IH OJHOTO Ka- 
KOrO-JIH60 3HaYeHHA §=yYCKOPAOlero 
‘WanpA2KeHH, COXPaHHTCH HEM3MCH- p,. 3 3apucumocth TOKa Ha 
HbIM. BeJiW4nHa Ke HaMpAKeHHOCTH yoneKrop oT TOKa B NepBoM 
MOA BOSpacraeT C POCTOM YCKOPs-  conenouze C, MpH coracHoM H 
lOWlerO HAapPAXRKCHHA. OTOT pesyAbTAT BCTpCdHOM Cro BKJIONCHHH. 
HWUOCTpupyeTca rpadukom pxc. 9, 
Ha KOTOPOM MpeACTaBIeHa 3aBHCHMOCTb TOK@ Ha KO.IICKTOp, MpH 
pa3svIMUHbIX SHAYCHHAX YCKOPHAIOMerO HalpAKeHHS: Uj;=5 Kb U 
Uj.=10 K8, OT BEMYHHLI HANPAKEHHOCTH MOA Tp HEH3MCHHOH ero 
KOH@urypanun. Kak BuAHO H3 3TOrO rpaduKa, C yBeaHYeHHeM 
YCKOpalollero HalpwxKeHHA MPOWeHT NPOXOKACHHA TOKA Ha KOJI- 
€KTOP YMeHbulaeTca (TOUKH @ uv 6 Ha rpaduKe). 

YBeIHUNBad HalpsXKeCHHOCTb MATHHTHOLO MO/A, IpH HeM3MeHHOH 
ero KOH@urypallun, yaeTCA MOMYYHTh UPeXKHHH MPOWeHT MpOxoK- 
QeHHA TOKAa Ha KOJIeKTOP. : 

CyrelyeT OTMeTHTb, ITO SKCICPHMEHTAIbHbIC BCJIHYHHDI ONTHMAJIb- 
HOH HanmpsxeHHOcTH MOA Hour, H Mont, YROBJIETBOPAIOT COOTHOUIEC- 
HHIO 








H oe 
ont, — 4 font, Ua : 
1 





Kpupaa 3 (puc. 5) mpegctaBaAseT COOOH 3aBHCHMOCTb TOKa Ha aHOd 
NYIUIKH B MIpOWeHTax K OOWLeEMy TOKY OT BCJIMUHHbI MarHHTHOFO NOAA 
qin ycKopstoulero HanpaxennaA U,=9 Ke. XOX 9TOH KPHBOH MOKa- 
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3bIBaeT, UTO S@PeKTHOCTH MyUIKH (OTHOLIeHHE TOKa, NpOxosaero 
yepe3 aHOWHOe OTBepCTHe, K OOWLEMY TOKY), MO Mepe yBeMseHHA 
(pOKycupyloulerO MAarHHTHOrTO MOA BO3pacTaeT. OToT (bakT MOXKeT 
ObITb OObACHEH HEKOTOPbIM ONOMHHTCIbHBIM C)KATHEM 3ICKTPOH- 
HOrO MOTOKa 3a CYeT oKycupyroulero jelicTBHA NOAA B OOacTH 
CaMOH 93JIEKTPOHHOH MYyLIKH. 


Inffg la/to 
% % 
100,10 





7 Of hl OF Uf 85 66 87 OB 


Puc, 5, SaBHCHMOCTbh TOKa Ha KOAeKTOp (B MpoueHTax K O6uleMy TOKy) OT BeJIH- 

YHHbI MarHHTHOro mous. Flo ocw a6cuucc OTIO2%KeH TOK comeHONta Cy, TOKH B OCc- 

TaIbHLIX CONCHOHAAX MECHAIHCh MPOMOPUHOHAIbHO STOMY ToKy, XapakTep pacmpe- 
A€NCHHA NOAA MO OCH NOTOKa RaeTCAH rpaduKom ua puc. 2. 


B 3akr0ueHve OTMETHM, YTO HCHbITAHHA MPOBOAMWIHCb B MMMYJIbC- 
HOM P@)%KHMe MPH JVIHTeIbHOCTH MMMybca 5 MCeK H CKBAXKHOCTH 
Q=4000, 4TO 103B0.1HI0 HCNOb3OBaTb CPpaBHHTe/IbHO 6OMbUIMe 3Ha- 


YeHHA HallpAKCHHA H TOKA Ay4a MPH JePKOM TellL10BOM pexkume 
21IEKTPOJOB SKCNEPHMeHTAJbHOH MOJEVIN. 


e 


9 HspectHa 
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Cm. npenodas. A. B. RPANIT1H, 
unacenep B.C. MEHOBHKOS 


OB JOMEKTE HEHTPAJH3ALHH MPOCTPAHCTBEHHOrFO 
3APSOA JIYYA NOJIOKATEJIbBHbIMA HOHAMH 


1. Apmenne Hefitpanv3alun MpOCcTpanHCTBeHHOrO 3apAta 


Cpe yCOBHii, BIHAIOULHX Ha POKYCHPOBKY MOIJHDIX IIEKTPOH- 
HDIX IYUKOB, OCOOO CeAyeT BLIACANTh YCJIOBNA, CMOCOOCTBYIOMIHe 
HETPAIH3alHH MpPOCTPaHCTBeHHOTO 3apAsa Jyda NOOKATC/IDUbIMH 
HOHa@MH. 

JleiicTBHe pacTaIKHBaIolIRX CHI, OOYCIOBJICHHDIX HaMYHeM Mpo- 
CTPAHCTBEHHOTO 3apAa, MPHBOAHT K paCXOMMMOCTH Mapav1.1e@.[bHbIX 
HIM CXONAULHXCA 3ICKTPOHHBIX MYUKOB, MpHYeM CTeNeHb PaCxOK 1e- 
HH TEM 6ObINIe, UM 60.1bIe HAOTHOCTh TOKA, YTO BHAHO H3 pric. I. 
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Puc. 1. PacxoguMocTb 3eKTPOHHOFO NyuKa 


OjwakoO BeIMNHHaA PaCTAJIKUBAIONLHX CHL MOKET B 3HadHTeIDHOI! 
CTeHe@HH NMOHU3HTBCA H3-3a H&JIM4YHA NOVIOKUTeEABHEIX HOHOB, O6pa30- 
BAHUbIX COY/APCHNAMH 3ICKTPONOB Jlyda HW OCTATOUHBIMH Ta3s0BbIMH 
MoJeKyvlaMH, C.slemyeT yKa3aTb, 4TO Jake MpH XOpOweM BakyyMe 
O6pa3yIOULNXCA NMOMORHTEABHHIX HOHOB TCOPCTHUCCKH AOCTATONHO JL19 
NOAHOH HeHTpainsannH ayya, TlocaeaHee HMeeT MeCTO B TOM CJly- 
uae, KOr1a KOHHrYpalNA YWEKTPOAOB B MpHOoOpe UPHBOAMT K OOpa- 
30BaHHIO HOHHBIX JIOBYLIeK. 

Ha pue. 2 u3s06paxeno ceyenHe UMIHHApa A C NpoxoAAWM 
BHYTPH QWICKTPOHHbIM moTOKOM BH pacnpegesenwe MOTeHIHaTa B 
3TOM CeUeHHH. 
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TIpH OTCYTCTBHH NefTpAaisanH H3MeHeHHC HOTCHUHd.1a MpOHCXxo- 
AT MpHOTH3HTeAbHO TO napa6o.le BHYTpH sly4a ut nO JOTapH@MH- 
WeCKOH KPHBOM M@KAV CTeHKOM WHIMHApa AYUOM, KaK YKa3aHo 
B cyuae (1). ; 

Takum 06pa30M, 31€KTPOHHDIT mMoTOK, 
NPOXOAAWIHH wepes NOyIO Tpy6y, G6yner 
HaXO}MTHCHA MOA BO3AeCHCTBHEM HEKOTOPOLO 
noTenunata AU, KoTopplit MOovpKen TpHBe- 
CTH K HApyWIeHHIO HOPMaJIBHOFO TOKOIIpPO- 
XOMMeHHA. Takoli cayuail uMeeT mecTo 
NPH KONCTPYHPOBaHHit MOUWLHBbIX Ty YeBbIX 
Jamo CBU, rre mapa yc10BHn 


If <3,3- 10-6 ils 


(snecb /,—ToK ayya, U,-—uanpmxenne 
Jly4a) Naenne MOTeHWHAaa B WeHTpe no- 
TOKa COCTABUHT MCcHee 2,5" ,. TIpespimmeinne 
/, aq yka3annoil BeswunuHoli MpHBeet K 
H3MC€HEHHIO TOKOMPOXO#KAeHHA, 

Kak H C.1e40Ba10 OXKNLATD, MHHAMYM 
NOTCHUHAa JI@KUT B WeHTpe wyua HW TA- 
HETCA BAOIb BCeH OCH, OOpa3yxA HeKOTO- 
PbIH MOTCHIHAIbHbIIT KOPHAOp, OKpyxKeH- 
HbIH 6O1€€ BbICOKHM MOTCHLHAJIOM CO BCeX 
CTOPOH. 

TTOMOMATeMBHBIC HOHE ABHraioTex K Puc. 2. Pactipeseaenne 
IeHTPy Aya M TAM 3aepACHBAIOTCH; TAKHM NC Gain ON Cee 
06pa30M, NOTCHIMAIbHbIT KOPHOp Jleticr- POHNBIM MOTOKOM 
BYeT KaK HOHHAH JIOBYIIKA. 

B pe3ybTaTe HaKAaIWIMBallis! HOHOB B vyye Haunuaerca Mpomece 
HeHTpaIH3alHH BWICKTPOHHOFO 3apAAa, YTO UPHBOLHT K MOBbILMeHHIO 
NOTCHIHala, KAK NOKA3aHO Ha pH. 2 (2). Ecan B TeyeHHe aroro 
MpOWecca MAIOTHOCTL MOJOKHTeCIBHBIX HOHOB CpaBHseTCs C MIorT- 
HOCTHIO 3VICKTPOHOB, TO NOTeHIMa BbIPAaBHAeTCH, 4TO SyAeT CBHILe- 
TEJIBCTBOBATb O MOJIHOH HeliTpawH3alHH mpoctTpaincTBeHHOrO 3apa ma 
H HaCTYNACHHA PAaBHOBeCHOTO COCTOAHHA, Kak yKasaHo Ha puc, 2 (8). 





2. IIpoekTHpoOBaHuve MOZeIH Aa HaOmonenna 
ABJICHHA HehTpalusaunHn 


OnucaHHble B JIHTepaType MOJleAH, NO3BOTHIOMWHe Ha6mOLaTb 
AB/ICHHE HEHTPaTH3allHH, MOBObDHO CJIOXKHbI. Tipeqiaraemad HuxKe 
MOJ@/1b NOSBOIA€T MCHATb (OKYCHPOBKY s1yy¥a C NOMOLLbIO H3MeHe- 
HHA TOKa Jly¥a (peryHpoBKa pa6doueii TEMITeparypbl TaHTa/OBOrO 
KaTONa) 6€3 H3MCHEHHA FEOMETPHH MOJLeVIH. 

Daarogapa HelitpaH3alHH, yMeHbIUaIOTCA CH.IbI MpOCTpaHCTBeHu- 
HOrO paCTaJIKHBaHHaA H yayumlaeTca GOKYCHPOBKa. STO BbIpamaerca 
B TOM, 4TO PawHyC MHHHMAIbHOrO Ce4YeHHA KOHHYeCKOFO NMOTOKa 
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yYMeHbulaeTCH Ha HEKOTOPylO BeAHUHHY, Ect B TOURS MHHAMAAbBHOTO 
ceueHHa WOTOKa nocTaBuTb yHadparmy # (puc. 3) Cc OTBepcTHeM, TO 
OUCBHAHO, YTO TOK Ha JLMa*parmMy He OyAeT OCTABATHCH TAKHM, KaKHIM 
OH Ob B MepBbii MOMCHT NOC BKJIOUCHHA. 





Puc. 3. [punuun yctpolictsa moje; 
} KaTOAL 2 — KaTOANDT BaCKTPOA, J ~~ VCKOPAONLTT S1CKTPOA, / -- aMadparma; 3 ~- 34CKTPOHAHI ava 


Buarojapa Helirpawn3aiHu, pawHyC MHHHMAa.IBHOrO CeNCHHs nO- 
TOK@ YMCHbINHTCA 34 BPEMA HeHTPasH3alHH (t) HO HEKOTOPOH NOBOTI 
BeEVIHUHHbE WH, pH Wasre 2K auleM BHOOpe OTBeEPCTHA B AMAadparae, 
BeCh TOK HpolizeT yepe3s HeETO, a TOK JuadparMbl Oy eT paBeH Hy.l0. 
Itu cooOpaxcnia WH OLLIH MO.TOXKeHbI B OCHOBY KOHCTPYKUHH MO- 
CH, CXe@MAaTHYeCKH H30Opaxennoil Ha pue. 3. TIpH 3TOM BarxKi0 
OblWIO MPaBHeIbHO ONPeLeTHTh MCCTOMOLORKeHHE JWHadpparMbl WH OTBep- 
CTUM. TaK Kak OT 3TOTO 34BHCe10 TOYUeHHe XapakTepuCTHKH. 


“f =f), 


rye 
I, - TOK CKBO3b OTBCPCTHE, 
/—-- OOWNH TOK. 


CBA3b 3THX TOKOB C reoMeTpHell WHapparMbl BbIPaKaeTCh Tak: 


ryye 
: r, HW r-~ pagiycbl OTBEPCTHs WvadparMbl H nworepeyHoro ceue- 
Wiis MOTOKa B MIOCKOCTH AHapparMbl, COOTBETCTBEHHO. 

PacueT MOJLG.IH CBOAHTCH K ONMpeeJIeHH1O TeCOMeTPHH 3JICEKTPOH- 
HOil MYWIKH H OMpPeTeeHHIO MeCTOTIOOXReHHA MHadparMbl HW OTBEp- 
CTHA B Well. 

PacueT MpOW3BOJHTCH OODINHbIM MeTOJIOM, Ha OCHOBaHHH KOTO- 
poro OBLIH MoyyeHbl cenyiontne LaHHble Zia NyilikKH C MpOBONH- 
MOCTbIO (pxc. 4): 


prs rit = 2.4: Z,=:23,5 maz ry == 2,5 mM, O = 34; 1, = 18 mM; 
D,==9 Mh; Dy= 20 MM; % = 14"; rg = 8,2 MM, 
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MecTonoJoxKeHwe HW ONTHMA@IbHbIT pa3Mep AMadpparMpbl onpese- 
AHIOTCH C TEM, YTOOK] NOVYYHTB H3MeHEHHE OTHOMeHHA —F- B. JIpene= 


jax 1-+-0,1 npw u3mMeHeHHH NpoBOAMMOCTH B 2,0 pa3a B O6e CTO- 
POHbI OT BbIOpaHHOH. 





a, 
| SS S 
4 2) Ves ~ 
i) =<! 
\ 
| me ei 
¥ 


Puc, 4. DaekTpOHHaA NyuIKa MOZeaH 
Ha ocHoBaHHH rpaduka (pwc. 5) Oba cocraBiena Tad. |, 


Ta6auya I 


ae ee a a 


Zo, MM 21,2 22,0) 24,0 26,0 
Dy, MM 3,6 48 5,6 | 7,2 


, 


CormacHO KOTOPOH ObLI NoyueH rpaduK (puc. 6) ata U = 1000 ob. 

Ilo WaHHbIM rpaduka pac. 6 60 BHIGpaHoO MecTOMOAOKeHHe 
AMapparMbl Z = 23 mM uw pamnyc OTBepCcTHA Aua*Pparmyl Fr, == 1,5 mM. 
Hi3 rpaduka puc. 7 BHAHO, 4YTO MeCTONOORKeHHe MuaparMbl H Be- 
JM4HHA OTBEPCTHA B HEH BbIOPaHBbI BepHO (TaK KaK KOMe6aHHA OTHO- 


I 
IeHHA —-- pu H3MeHeHHH P oT 1 AO O AexKaT B Npemetax 1-+-O,1). 


Jan o6ecneyeHuaA paBHOMepHOrO 92IEKTPHYeCKOrO NOIA B OOAaCTH 
Aya MOCeAHHH mpomycKaica CKBO3b TpyO6y c d= 10 wm; 1 = 20 14M; 
(cM. puc. 3). 


3. OnvcaHHe KOHCTpyKUHH 


BHellHHH BHA H3rOTOBJICHHOH MOJ@/IH MOKa3aH Ha puHc. 8. 
Mogelb peAzcTaBaneT COOOH CTEKIAHHYIO OTMaAHHy!o JaMmnly C 
ABYMA HOMKKAMH — KaTOAHOH H KOJVIGEKTOPHON. 
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Hla KaTOJMUON = HOWKKE YKPeMIsercd MOMOTPeBaTe.1b C¢ WWW POM 
Benedibra, KaTO;[, KATOHDIT 3IEKTPOA, YCKOPHIOINH BIEKTPO,;, ¢ Ipo- 
JAeTHOH TPyG6ou WH sWWadparma. 

fla. = KOJII@KTOPHOH =HO#K Ke 
CMONTHPOBAH KOJLIEKTOD. 

JACKTPOLbl MOEN BbINOT- 
HeHbI H3 TaUTala, TPaBepChl — H3 
MOHOgcHa. Jipe cpeagune Tpa- 
BePCbl KaTOQHOH HOMKKH HMEIOT 
AMaMeTp 3 MM, a OCTAJIbHbIe 
2 MM. Jia H3POTOBMeHHA MO- 
eM [IpHMeHeHO MOAHOZeHOBOe 
crexao Ne 40, 

Mloylorpenatre.ib H3rOTOBIeH 
H3 BOJIb(PpPaMOBOH  TPOBOJOKH 
HHaMerTpOM O,O MM WH jLIHHOIL 
14 cM; ON CBepHyT B BHAe CiH- 
pawH, 10 He HMeeT JkByYX ILeNT- 
PaIbHDIX BHTKOB, 4TO O6ecIie- 
yHBaeT OOICe PABNOMePHBIA pa- 
30TpeB KaTOAa. 

lloxorpesateib KpeuHTcH TO- 
YEYHOH CBAPKOH K LeHTPaJIDHLIM 
Tpapepcam. K ONOH U3 HHX 
Kpenntcs mWHaMp Bererpra, 
H3POTOBIEHHLIA = H3  JIMCTOBOTO 
TAHTaa TOSMUHHO O,) mu, ana- 
MeTpoM 14 “a u BLICOTOH 20 WM. 
arog  H3roroBeH  MeTOJLOM 














1) ee | Ps 
IUTaAMNOBKH H3 AHCTOBOTO Tall- 
Tada TOUILHHOH 0,3 aM. 
a aaa JInametp Karoja 20 mm. Pa- 
. Juyc KpHBH3HE KaTona 18 MM, 
WE te : 





Qui 2 43>. O 50 Tae 9 £2 Kato RH bili dIEKTPOK BbINOHCH 
K H3 TAHTaa TOVUILHHCH O,2 am. 
Vic, oo; PpauKit ‘Lit pacueta 3.1¢KT- YCKOPAIOUUI SERIO ADEN: 
PON HVINEK C sananuoi uposonn-  CTABsTeT coool Kolyc C OTBep- 
MOCThIO, CTHEM B BeplIHne, B KOTOPOe 
BBapeHa UpOieTuan TpyGa. 

OrpeperHe B KOHYCe 3aKPbITO MO.THOAeENOBOH CeTKOH, KOTOpASI 
COB LACT OOTCG PABHOMEPHLUL TMOTCHIHa B OTBEPCTHH YCKOPHAOLLero 
YICKTPO/LG HW MpensatrcTByeT HOMAAAHHIO HOMOUKHTeRIDULIX HOHOB 113 
HpOTeTHOIL TPyObl Ha KAaTOsL. 

Or pularaibuOe BAHSHHe CeTKH COCTOHT B TOM, ITO OHA LO HeKO- 
vOpol creucuA pacdowycupyer moToK. [ar cerka 1,2 ma. TIposer- 
ald rpyOa WOroroBAcha HS HUKeIA, @ YCKOPAIONIHH KOHYC--H3 TaH- 
Tada O,2 ALA, 
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stiponemuarn mpyba 


BRERERSSAE 2 BR 
jurconse| | 
SS aa 
{a ie 


Puc. 6. Ppaduk aaa Bet6opa OuTHMaaAbHOrO MecTONOOwKeHHA BHadparMyl. 
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Puc. 7. Tokonpoxommenve IPH OTCYTCTBHH HeHTparn3allnH 





~ 


Puc. 8. BuewiHuh BHA MoweqH 


1:36 
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Jlwadparma npescrapasert CcoOoll ANCK C WeHTpabHbIM OTBEPCTHeM 
MaMeTpoM 34M M M3rOTOBIACTCA H3 TaHTala TOMHHOL 0,0 MM, 
YTOOH! OGECNeYNTh pacceHBaHHe OO/bUION MOUIHOCTH. 

KOMeKTOP BbINOAHeH H3 TaHTaia TOAMMHOH 0,2 MM HW MpewcTas- 
jineT CO6OH KOHYC C JHOM H peOpaMH, KOTOPble CyKAaT Jin YBeJIH- 
YeHHA paCCeHBaeMOl MOUWHOCTH. OTAeIbHbIe AeTAIH MOCK, Wpet- 
BaPHTeJIbHO OOe3raxKeHHble B BaKYyMe, MOCTyMaloT Ha cOOpKy. 

MoutaxK KaTORHOH ,HOKKH HayHHaeTCA C NpHBapKH K BBOAaM 
Hakala [OOrpepaTeif#, WeHTPOBKH H POPMOBKH ero. SaTeM Kpe- 
ATCA OCTaIbHbIe metamu. TIpH MOHTaKe OCObG0e 3HaAYeHHE UMEET 
ICHTPOBKa BCeX eTalelH, a Take MpaBHAbHad BbINepRKKA PaccTOA- 
Hult KATOA — YCKOpAIOWIN a1eKTpOA -—— AMadparma. 

Ilia WexTpoBKH Madparmbl OTHOCHTeAbHO MpoeTHOH TpyObl Ha 
TpaBepchl WHadparMbl HaleBaeTcs WeHTPHpyloulad COAAHAA mah6a 
JMaMeTPOM, PaBHBIM BHYTPeCHHeMYy AMaMeTPy KOJIOBI MOCK. 

3aBapka MpOH3BOAHTCA Ha TOPH3OHTAbHO-3aBapOYHOM CTAHKE, 
nocie ero NpOW3BOANTCA OTKHT JIA CHATHA HATH2KCHHA B CTCKIE. 
3aTeM MOJ@/Ib OTKAYHBACTCA OOBINHBIM CHOCOOOM. 


4, PesyjbTaTbl HCMbITaHHH H BbIBOIDbI 


Ucnpiranne MOsein Obl MpoOBeweHbI MO CxeMe MpHBeAeHHOH 
Ha pue. 9. 
Ilpeamomarasocb, 4TO Oaro- 
flapa adbiektTy HeHTpaIHsalnH I, 
TOKH Ha QHadparMy H KOVI1eK- | 
TOP 3a BPeMA HMILybCa He JOVK- 
Hbl OCTaBaTbCA MOCTOAHHDIMH; | 
xapakTep HX H3MeHeEHHA IIpHBe- 
yen Ha puc. 10. 
B MoMeHT BpeMeHH ¢,, TIpH ie ee cet ia 
nomaue HMMYIbCHOTO HallpsiKe- be 
| 
| 










| 
HHA Ha KaTOJ, KOTAa HelTpa- b : 
JM3aWuvA mWpaKTHUeCKH OTCYT- 
| 
~~ t 
a 
) | | 
lg 1 | lg : 
| | 
| 
ra 
| 
Z z t 
fexepamop -Ty 
n-umnynecod | 
eg ee t; lee ty 
Puc. 9. CxemMa MCMbITaHHA MOWCAM Puc. 10. PopMa HMIyJbCHLIX TOKOB 


CTBYeT, TOK B eH AvadparMbl HMeeT HeKOTOpyto BeM4MHy a8. B cae- 
Ly }OULMH MOMeHT BpeMeHH fg, KOTa OOpa3s0BaBUIHeCA NOOKATEJIBHBIC 
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HOHDE HANHNGIOT KOMHCHCUPOBATh MPOCTPaHCTBCHUbHL 3apsJl, Clutbl B3a- 
HMHOPO pacCTatKUBAHHA YMeHbIIdIOTCH, AYY B WAOCKOCTH 2uadpparMbl 
CKUMAeCTCH H TOK JuadparMbl YMeHbuUraeTcs. 

B culy 3THX 2#Ke€ MPHYHH TOK KOLTeKropa pacret. K momenry 
BpeMenw f, HaCTYMaeT PaBIOBeCHe MEHKAY YCIOM PeKOMOHHHPOBall- 
HbIX H BHOBb OOpa3yIOIWHXCH HOHOB HW TOK Ha jMadparmMe wit ocTa- 
CTCA MOCTOAHHBIM, HIM BOBCe MpekpalmaeTca, CCH OH BeCb MPOXOHT 
yepe3 oTrBepcTue. | 

TakuiM OOpa30M, TOK, COOTBETCTBYIOULHii MOMeHTy BpeMeuH fF, , 
HMeeT MCCTO IPH OTCYTCTBHH HeHTPaJIH3alkHH, a TOK B MOMeHT Bpe- 
MeHnl @, onpemersetca s@peKkTOM HelTpaH3awHH. 

EcJIM Mp 347aHHOM HMITYIbCHOM uampsxenuH LU MeHATD TOK 
Ayua, TO MOKHO CHATH KPHBHIC BH/1a 


f 
’ f= F (1) 


WJ 


o~ 
> oe 
| 


+e. =. (7) pu U = const, 





xapakTepuH3yiounne 3sd@eKt 
HCHTPpaIH3anHH WpocTpau- 
CTBCHHOPFO 3apaya yya T10- 
JON UTCJIbHLIMH HOHAMH, 

: Pe3ybTaTbl MpOBeCLeH- 
Pelee Pak wg eo | HBIX HCMBITANHT mpeacTas- 
JleHbl Ha pue. 11, rae KpH- 
Baa 7 oTpamaer adpbdext 























: aS -t ee LL = 
J a <i rn A HeliTpavIM3alluH, a KpuBan 2 
Pue. 11. Kpunpie rokonpoxoxgzenua. XapaKTePH3yeT ETO OTCYT- 
CTBHE. 


TakHM O6pa30M, HCIOAb30BAHHHI MeTOL MO3BOAReT HaGOLaTb 
abekr HeiiTpain3sanHH Ha Gomee MpOCTHX MOJLeIHX 110 CpaBHeHHiOo 
C ONHMCQHHbIMH B JNTepatype, UTO MOKET UMCTh 3HAUeHHEe MPH H3y- 
N€HHH HW WPaKTHUeCKOH paspa6OTKe WIEKTPOHHO-ONTHYCCKHX CHCTeM. 


ee hioTsk PA TY PA 
1E.G. Linder and K.G. Herngvist, J. Appl. Phys, 7. 11, 1088, 1950. 
2. Muller, IRE, Ne 2, 1956. 


3, JQaeKTponipie Sammut, Il u., non pegaxunvenh C. A. OBOMEHCKONLO, 
H3t-Bo ,Copetckoe paguo*, 194. 


sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 


sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 


flokmop mexn, nave npog. K. H. KPbI/IOB, 
Kano. mexx. Hayvk Ooy. B. H, PYAAKOB 


MIPHMEHEHHE HHTEP®EPOMETPA MAHKEJIbCOHA 
IA ONPEQEJEHUA 3JEKTPHYUECKHX MAPAMETPOB 
BELUECTB MPH CBEPXBbICOKHX 4ACTOTAX 


§ 1. Bpezenne 


B nocietHHe TOAbI, B CBA3H C LIMPOKHM HCHOAb30BaHHEeM B padHO- 
TEXHHKE JICKFPOM@PHHTHBIX BOJIH CBEPXBHICOKHX UaCTOT, NOABHAACh 
HEOOXORMMMOCTbh B 9KCIEPHMeHTA/IbHOM HCCeOBAHHH 3IeKTPOMar- 
HUTHEIX CBOHCTB BEILeCTB B CaHTHMETPOBOM, MHJIHMeETPOBOM KH CyO- 
MHJLIHMETPOBOM AMana3oHax AviMH BOMH. J]IHt pelleHHA STON 3a1atHn 
Hapaay C BOJIHOBOAHBIMH HW Pe3OHATOPHBIMH MeCTOAAaMH BCe Halle 
CTAIH IIPHMCHATLCA ONTHYECKHE METOABI, OTHYAIOUIMeCA 3HAYHTEIb- 
HOH MpOcTOTOH. 

Ilepppie mpocreliiiMe ONTHYeCKHE NpHOOpH IA MeWHMeTPOBbIX 
Q/ICKTPOMAFHHTHEIX BO OblIM MocTpoeH ene |’, Pepwem B KOH 
80-x rofOoB mpommoro Beka. O6ujee BOCXHIeHHe Cpe PH3HKOB 
Kak B PoccHH, Tak H 34 rpaHHieH BbISbIBaIH B CBO€ BDPeM# OMIBITHI 
lM. H. Jle6egesa [1], nosyausmero B 1896 roxy 3IeKTPpOMarHHTHBIe 
BOJIHbI JVIMHOH HECKOJIbKO MHJIJIMMeETPOB HW U3rOTOBHBIUWerO MIA HUX 
3epkasa, JMH3bI, TPeXrpaHHble MPH3MbI, MPH3Mbl FBOMHOFO Ay 4erpe- 
JIOMJIGHHA HT. JL 

Lepep u Tpocc, a Takxe nHaniicKuli dusHk bose C MOMOLLbIO 
acMabTOBbIX Hpu3M HCCAeAOBAIH ABAeHHe NOHOTO BHYTPeHHeroO 
OTPAKeHHH JIA 9/ICKTPOMATHHTHBIX BOJIH JVIMHOU 15 cm |2]. Xopo- 
WHE Pe3YLTATH IA ONpeACTeCHHA AM9IEKTPHYECKON MPOHHMaeMOcTH 
M TaHreHCca yrvia J[M3IeEKTPpHYeCKHX MOTeEPb B CaHTHMETPOBOM JMalla- 
30He MOAYYaIOTCA IPH HCMOAb3OBaHHH ABACHHA MOHOH MOMApA- 
3allMH 9/ICEKTPOM@FHHTHHIX BOJIH MpH WaweHHd AX Ha NOBEPXHOCTb 
BellecTBa MO yraiomM bprocrepa, a TaKKe C MOMOLLbIO HuHTepepo- 
MetpoB @a6pu-llepo, Boapymana u ap. [3], [4], [9], [6]. 

Hwoxe onucaHoO mpvMeHeHHe uHTepdepometTpa Malikepcona AA 
H3MePCHHA AHIIEKTPH4YeCKOH NPOHHWaAeMOCTH HM TaHTeHca yrvla AH9- 
JIEKTPH4YeCKHX NMOTeEPb MPH CBEPXBBICOKHX PakMOuacTOTAaX. 


§ 2. OnHcanve 9KCNepHMeHTabHOH yCTaHOBKH 


Untepdepomerp ad H3yYeCHHA 9/IEKTPHYCCKHX MapaMeTPOB 
BelleCTB Ha CBEPXBbICOKHX YaCTOTAX COCTOHT H3 reHepaTOpa yIbTpa- 
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KOPOTKOBOAHOBOPO H3ayieuna (7), ipHemnuKca 3.10 KT POMAPHHTHBIX 
BOT (/f) i CHCTeMbE 3epKad (3,, 3, W 3), IPH IMOMONLH KOTOPbIXx 
OCYMLECTBAINCTCH HnrepPepeunns (puc. 1). 


Penepalist 91eKTPOMATHHTHOFO HSV UCHHS OCYINCCTB.IHeETCA TPH 
HOMO  OTPaAATCAbBUOTO — KIACTpOHa. K.THCT POH bIfi reve patop 
HMCeT MOULHOCTh 10 mem npH JWInHe BOW- 

Nbt 3,2 ew. B kauecTBe ucTouHHKa HHTAHAt 

j Ha 300 1 140-170 6 ynorpe6nercH BHI- 
i NIPAMHTCAb C WIEKTPOHHOK cra6Hiu3zayHell, 
| KOTOPbIHl pabotaeT OT ceTH MepeMeHHOro 
| roKa 00 24, 2206. Koakcua/ibHbtii BEIxXO. 
= JTaMIIbE COCAHHACTCH CO CT4HapTHbIM BO\I- 
fq fo HOBOAOM IIPAMOYIOJbHOrO nonmepeuHoro 
ceueHHa. B mpaAmMoyroabHOM BOJHOBOLE 





1, BO3Oy%KTaeTcA BOMHa THNa TE. Bona pa- 
h ! CHPOCTPaHAeTCA BLOIb BOIHOBORa HW H3.1y- 
dat, " waercn Hepes pylop. Kowe6anusa, u3ayuae- 


MBIC K/LHCTPOHOM, MOJLYJINPyIOTCA 10 aMILIY- 
tye. Mogyaupopanve ocymecraiserca 
Puc. 1. Wprmannaipnaa UpH NOMOWH nosaqH Ha OTPaKaTeJb KIH- 
cxema UHTeppepometpa = CTPOla HMIHYAbCOB IIpAMOYTOVIbHO!i (DOpMHI;: 
Malixeabcoua. AJA STOTO ynoTpeOsaeTcu CHMMeTPHOHBIII 

MY bTHBHOparop. 

[IpHeMHOoe ycTpoiicrBO COCTOHT H3 PYMOPHOH AHTeHHDbI C BOVIHO- 
BOOM (pic. 2). B BowHoBOL BMOHTHPOBaH KPHCTAIAHYeCKHH WeTeK- 
Trop. I[pogerekTupoBaHHblii CHrHa/I pH MOMOULH KOaKCHaAbHOrO Ka- 
Ged MOMAeTCA Ha OOBIGHHI YCHIMTeAb HU3KO YacToTH. Vcuaenunii 
CHPHAT HOCTYNaeT Ha JaMIIOBBIH BOJbTMeTP, C NOMOLIbIO KOTOpOrO 
ONPEETACTCH HHTCHCHBHOCTb. Bce OA0KH mpHemHOrO§ ycrTpoiicrsa 
CMOHTHPOBAbI Ha OAHOM IACCH, K KOTOPOMY MpHkpenaaetca meper- 
HA NakHewb. Ha manein Haxonsatca: MHJAJIHAaMNePpMeTp, C MOMOLLbIO 
KOTOPOrO HPOH3BOAHTCA H3MCPCHHE MHTeHCHBHOCTH CHrHadla, py4Ka 
NOTCHIHOMETpa, Cily2KalleroO JWId YCTAHOBKH MHJWINaMMepMeTpa Ha 
Hyb, H Py¥Ka MOTCHUHOMEeTPa pery/IHpoBKH Koaddulventa ycuste- 
HMA YyCHIMTeIn. Ha nepewqHIolO MaH@/ib TaKKe BBIBeECH TYMOvIep 
BKJIOUCHHA CeTH H Be K/I€CMMBI, K KOTOPbIM MOJBOAHTCA CHrHat. 


leHepatop MHKpoOBO.“HOBOrO H3/IYUCHHA BMeCTe C BOJHOBOTOM 
HM PyNOPHOH aHTellHOH CMOHTHPOBaH Ha MaccHBHOli HePeBAHHOH Kpe- 
CTOBHHE, 3aMeH OMe COOOH ONTHYeCKyIO CKaMBIO MpHOopa. Monrax 
OCYILECTBI€H TAKHM OOpa30M, YTO HCTOUHHK H3y4eHHH MOKET, MO 
*KEJGHHIO, NEPEMEMLaTbCA Ha HeOOAbUIOe paccTOAHHe TlapawIeAbHO 
OCH OIITHYCCKOH CK&MbH. 


IIpHeMHMK ykpellieH Na ‘\epeBAnHOli nogcrapKe, KOTOpad MOReT 
CBOOOAHO MepeMellaTbes TO Kpyry Kak OKy.1apHas Tpy6a ontTnuec- 
KOPO TOHHOMETPa, TAKHM OOPa30M, OCb NPHEMHHKa MOET ObITb pac- 
NOAOKEHA HON MOObIM YOM K HallpaBleHMIO pacnpexeeHHaA cH- 
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rHata. B meytTpe mpHOopa HaXOJHTCH BPpallalouHliCA CTOIHK, Ha 
KOTOPHIH MOMECLLAeTCH NOJYNPO3Pa4yHh BIEMeHT. 

B KauecTBe NOYRpO3spayHoro XIeMeHTAa yNOTpeO/IAeTCH MePeBSH- 
Had paMKa C PHAOM HaTAHYTHIX B Hel Mapa/ieibHbIX NMpoBoyoB. [1px 
paccTOAHHH Me2xKAY MpOBOAAMU, paBHOM 3 .“M, Taka CHCTeMa IIO.1- 
HOCTbIO 3a4JICPHKHBAeCT H OTPaKAaeT BICKTPOMATHHTHbIE BOVIHbI, KOT Ja 
IpOBOa Mapa/eJIbHbI HANMPABJICHHIO 3JIEKTPHUCCKOrO BeKTOPa B 
BOJIHE, HO ITPONMyYCKaloT H31y4YeHHe, CCH NPOBOTa pacnoOvloOKeubl NOT 


ipimpim yraiom k £. IIpw paccrosHun MexAy MpoBosamun 12 Mm x 
PpaCHOJIOKeHHH PAMKH NOX yrviom 40° K HallpaBleHHIO pacmpoctpa- 
HeCHHA BOJHbI OKA3bIBAeTCAH, UYTO NOMOBHHA 3HEPrHH OTparkKaercs, a 
NOVIOBHHA MPOXOJUT CKBO3b PpeUleTKY, T. €. PEWICTKA ABJIACTCA WH 
BOIH B 3,2¢CM NOMYUPO3pa4dHOH MW1aCTHHOH. 





Puc. 2. O6mui Bua wHTepepometpa Malikeabcona as H3MePeHHH B CaHTHMeTpO- 
BOM JiHama30He JIHH BOJH. 


Becb MPHeEMHHK MOET ObITD NPHO/IWKeH WIM YAaleH OT CTOMHKA. 

3epkaa HHTepepOMeTpa, BbINOJIHCHHbIe H3 MaCCHBHBIX MeTAaJIVIH- 
YeCKHX JIHCTOB, NOMeINalOTCA Ha ABYX KOHWaX KpecroBHHH. Tlepeme- 
IWeCHHeE HX OCYIMECTBIACTCA MPH TOMO MHKPOMCTPHUCCKHX BHHTOB. 
IlpH 2%KetaHvw 3epKana MOryT ObITb CHATLI C KPCCTOBHHB! (AIA STOTO 
HeEOOXOAHMO OTBEPHYTb OapallKH, yAepxXUBAaOUIHe 3epKasia Ha MeTAJI- 
JIHUCCKHX NOMCTABKAX). | 

Hanaxkupanve paOoTH WHTeppepoMeTpa MpPOW3BOANTCA NpH M0- 
MOLIH 3OOHHTOBBIX HW CTCK/IAHHBIX MIaCTHH. 

SJO6OHNTOBAA VM CTCKJIAHHAA TWIaCTHHbI, YMOTpeOAeMble WIA BHE- 
C@HHA Pa3HOCTH xOfa yuelH B HHTepepoMmerTpe, HMCIOT APAMOYTOQJIb- 
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Nyt (popMy HH pasMepbl HX BSuAYHTebNO UpeBUCXOAAT Ppa3sMepbl 
‘WIHHbE BOE (3030 cat). Tipu mpon3sorcrse onpita oun TOMe- 
IaIOTCH Mey 3epKaIOM Hirepepomerpa 3, H MOAynpospayHoill 
HaCTHUOll 3 Ha MOACTABKC, HMCIOULelicA Ha AC PeBAHHOM KpeCTOBHIe 


$ 3. Hurepcbepenuns 3epKkanbuo oTpaxkeHHo BOWHDI 
C BOJHOH, OTpaxkeHHOH OT NAOCKOrO COSI 


[Ipukpoem OHO H3 3epKaa uHTepdepometpa Maiikeapcona (35 
la pHc. [) mq0OCcKUM Ci0eM HeKOTOpOrO BeLeCTBa I ONpeeTHM Ha- 
IPHKCHHOCTh SIEKTPHYCCKOLO NOM XICKTPOMAPHHTHOH BO.INbI, Oy - 
TAOWCHCH B Pesy.IbTaTe BHTeEpPepCHWHH BO, OTPAKCHHLIX OT 3cp- 
Kava 3; H 3CPKaJIO 3, C IVIOCKHM C.i0eM, IPH BCTpeye HX B TOM MECTE, 
re pacnOAO#KeHO NOYNpPO3spayHoe 3epPKavIO 3. | 

Ec paCCMaTpHBaTh IIOCKUC, MIOCKO TOSI PHZOBAaHIbIe IJIEKT PO- 
MaTHATHbIG BOIHbI, TO HeTPyIHO WOKa3aTb, YTO 3Ta NalpsKeHIOCTE 
paBna 


a ae ed (ot + 2h — ey a0 \ PEs ei het a ar Ay gab (1) 


Eo, H Eyg — aMIVINTy/WI HalpyoKennocreil WIEKTPHYCCKOTO TOLDI 
BOJIH, MaMatOUlLHX Ha 3epKaia 3, H 3.: 
A — TOMMLHHA TIOCKOrO C108; 
f, ul, — QAMHbI COOTBETCTBYIOULNX T1e4u HHTepepomerpa; 
r—-- KOSPDALUEIT OTPAReHHA 3ICKTPOMATHHTHLIX BOWIH OT 
IWIOCKOFO CIOS, MPHKPbIBaIOUlero 3epKa.10 3, (KOap- 
(PHUHEHT OTPaxeCHHsA OT 3epKala 3, IpHMeM paBHbM 
@NHHHUC); 
© — KPYPOBaw YaCTOTa BOJIHBI; 
9, H %g-~H3MeHCIINA a3bl BeKTOpa laNpAxXeHHOCTH 3ICKTPH- 
YeCKOTO HOJI MPH HOPM@/IbHOM OTPaxkKenHH OT 3ep- 
Kaa 3, (JWI HAeaIbHOrO 3epKala %,=—=7) H MWIOC- 
KOrFO CJIO#. 


Haligqem ru G., 3a J(HaeKTPHYeCKylO IpoNuNWaeMOcTb BeLLe- 
CTBa, H3 KOTOPOrO H3PrOTOBIeH MAOCKHI CO (€), yro. jHaIeKTpH- 
YeCKNX MOTePpb (6), CUNTaH, UTO MAaruHTHad Mpounmaemocth p == 1 1 
WTO 9ICKTPOMATHHTHAs BOJIHA NakaeT HOPMQ@JIbHO HA HOBEPXHOCTh 
MIOCKOTO Clon. /[Ix 3TOrO BbIOepeM HapaBAeHiA BEKTOPOB HalpA- 
*KEHHOCTCH QICKTPHYeCCKHX H M@PiHTHBIX MOVleli MaqaloulHx H OTpa- 
KCHHBIX BO.IH B TOUKAX MaenHA Ha TPaHHItbl COM, KaK MOKa3aHo 
Ha puc. 3. Ha TOM xe pucyHKe (B CKOOKaX) OOO3HAUeHbI AMNANTY ALI 
Hal pHxKEHHOCTeEH 3EKTPHYeCKOrO O/T COOTBETCTBYIOULNX  BOVIH, 
HomoxuM rakoke, TO HampanieHHe OCH Z CoBMaqaer Cc HallpaBe- 
HHEM PaCHIPOCTPaHCHHA MalalouleH BOJIHbI H Ha MOBRPXHOCTH CJION 
z=0 

M3 yc1opuii wenpeppiBHoctu Eu AY wa rpanumax pa3yqena Bo3- 
AYX-TWIOCKHH Col (2 =O) HW MiockHil c10l-3epKaso (2 == A), ucnotb- 
BY H3BECTHOe COOTHOMEeHHEe 


142 


sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 


sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 


HOIYYHM YpaBHeHHs!, CBA3bIBAIOWIWe MeXK AY COOVIO aMIVINTYAb Ha- 
IPA KEHHOCTeH BICKTPHYeCKOLO NOVI 


Ay +B, =As +B: 
A, —B,=n*(A,— Bz) |}. (2) 
: A, ese + By efkih =) 





Puc. 3. K BbiBoxy POpMyAbI LAA 

KOIPPHUMEHTA OTPaKeHHA JACK- 

TPOMArHHTHbIX BOAH OT MOCKOTO 
C08. 


SAECb 


n*=n—jk=y ¢(1—/tgs) — KoMMeKCHBIi MOKa3aTeb nMpezom- 
J@HHA BeLeCTBa MIOCKOrO C109; 


k* = — n* — ero KOMIWIe@KCHOe BOJHOBOe HCO 


(BEULECTBO 3epKala 6ysLeM CUHTATb 
HJe@aIbHbIM TIPOBOJHHKOM). 
[i3BeCTHO, U4TO 


SS ree Se. 3 . = 
= y/ x ty fe ieo lt — BELWLECTBCHHDBIi MOKa3aTeJIb TMpe10M 
JI@HHA; 

Z é sa 
R= V/ eet 4 1 + tg?s — 1 — KOZMMUUHEHT 3aTyXaHHA Z1EKTPOMAr- 
HHTHBIX BOVIH. 
Pemas COBMeCTHO CHCTeMy ypaBHeHHH (2), HaHeM aMILIMTyJLy 
BOJIHbI, OTPa*KCHHOH OT MIOCKOTO CIO‘, 
7 2k*h : 
(n*¥ + Ie 7 + (1) 
Ba ae a (3) 
(oe + (n* +1) 
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O603HauHM 


vl 


eras | oO. shy 
u poo Re , (4) 


nN iE + - 





rile, KdK MOKUO WOKA38ATh, 


oe, fj coe 
Ce (a + 1)2 + R2° be de n?-|.R2-- 1 ' (9) 


Murs (4) n uoncrapns Bp (3) BEpaKkeune jain k*, noydHM 


«Wy : (1) 
—2—-kh - gj 2-—ah 
Cc c 


























ae 
= ‘ } Re’ fe C a or F8: ‘ 
ig eg) yer ee ae Riga ey a eS (6) 
Pe ee ae | (2 ae ah — +} 
OTKYJLA H ONPQeTHM HEN3BCCTHLIG HAM BCANUHHDE 6 Sy! 
» ee aT wo 2 fh 
Bye R+27 Re . cos | 2 nh -|- ¥] +e : 
Saaaey + ea ane ~ peasant aoe ——-—— , (7) 
ae cpte oF — An ; a) \ | = Bit 
11-24 Re COS 2 4 nites ® | ae fc 
a f—~ kh een o 
PRO ie : ysiny -j- (Ll — Re : sin 2 rag: 
2— kh a) 


: | kh 
} R(l—e : yoos Y -- (1 -¢ Rye : cos 2 th 


PaccMOTpIIM HEKOTOPble YaACTHHIC C.LYUaH. 
1. Ilycrb BelmecrRO Mrockoro C10 ABAAeTCH aGCO.MOTHO IIpO- 


SPauHbIM, TO ecTL tg6-- 0, 2* =va—=| ¢, k=O. B atom cryyae 


2 ae ee a eck 9 
a “ r) H io es (). (9) 
NOITOMY 
a 
L.- PR ~ DH + w 
: a 8 —= ——__ —_. ; ) ———, SS be je ee ; 
te (Ge. - 7) rap tk? ; it} wat 82 ; nh, (10) 
HlomyyYeHHOe HaMH BHIPAKCHNE AIT yg OTMTAeTCH OF OOULeENpH- 
HATOLO 
2nh 
Gy = Ir r= 2— nh (11) 
WIN 
tg (G9 — 7) == te 2 — nh 
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i sBaiseTca G6ovee TOUHDIM. JlelicTBHTebHO, B dopmy.1e (11) pe l- 
ovlaraeTCa, U4TO H3MeHeHHe (a3sbl ONpeAeIHeTCH YABOCHHOH ONTH- 
yeCKOil TOJIMLHHOM cio’ 2nh um. Ha camom xe Mee HeEOOXOAMMO 
TakoKe YUHTHBAaTb H3MeHeHHe (Pa3sbl, CBASAHHOe C OTPaKCHHEM Kak 
OT NMOBEPXHOCTH MAOCKOFO C/IOA, TAK H OT 3EPKalla 3g, a TONHEE PO- 
BOpa, — C HHTepePeCHUHOHHHIMH ABACHHAMM B CaMOM ILIOCKOM CJIOE. 

















Jj ") 7 | it i on) 


Puc. 4. [patbukn 3aBHCHMOCTH CMECIIeHHA tba3bl 
3CKTPOMAFHUTHbIX BOAH, BHOCHMOFO IWOCKHM 
CHOeM; CMMOlHad WHHHA — 6e3 yueTa HHTepPe- 
PCHUMOHHBIX ABJCHHH, MyYHKTHpHad — C YYeTOM 
HHTeEpPepeHUMOHHbIX ABICHHH B HAOCKOM CiHOE. 


Ha puc. 4 npwBeyeHbt rpapuKn 9, —T™ yt) npu 40,1 cm naa 
3I@KTPOMAFHHTHEIX BOJH JHHOH A = 3,2 (HAIK =- = 0,0313) . CrIoui- 
Had KpHBast mocTpoena Ha dopmy.ie (10), MyHKTHpHad .IHHAA — NO 
tbopmyze (11). Jlerko BHeTb, YTO 3HAYCHHA $2, MaBACMbIe Kak TOM, 


Tak H Apyroi dopmyvo, copnagzaioT npx 2nh =-7- m,rye mea\-20 3 
HT. I. 


9, Ec TaHrenc yra QM9IeKTPpHYeCKHX WOTepb BellecTBa I1OC- 
KOTO CJIOd He paBeH HYI10, HO 3Ha4HTeIbHO MCHbINe CAMNHILDI 


(O<tgé8<1), To n®anesVe, a kewl tg6< 1, nosTomy 





in—1)\2 oy 2k 
R=(747) Bo Ne ee WS esl 


10 Vesectua 14 
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HloJIb3yHCb MeTOOM IpHO6aMKeHHBIX BHUHCICHHH, HalyweM, 4TO 
NpH 3TAX YC/JIOBHAX 


r=1—4—knh=1—ar; 


k-+nsin2 — nh , 
—., (12) 


tg(4,-— 2%) = 2 ae = 
7 2—— kh (n* — 1) + (n? 4-1) cos2 — nh 





Tlepetizem Tellepb B dopmywe (1) oT KomM1eKcHOl K BelleCTBeH- 
HOH (bopmMe 3anHcH 


B= Eq. cos (ot +22 4,4 #1] a 


+ 7 Eq cos {ot + 2-2 by — 2-2 h-+-9,) = Eycos (of +9). (13) 


/ 


B qabHeHuIeM Hac OyeT HHTepecOBaTb JIMIIb AMINIMTY 2a BOMHH, 
(£,) BO3HHKdlolleH B pe3y.bTaTe HHTepepewHUHH 3epKabHO OTpa- 
*KEHHOH BOJHEI H BOJHEI, OTPAXKeHHOH OT MaocKOro cog. Kak cae- 
nyeT u3 (13), . | | 





Ly = V Fur + rE.” -+2Vr Eo, Eye cos \2— (2,4, —h) i (2—.)} ; 


” Tak Kak o6n4HHO , | | (14) 


TO 
B= AV [-+r+2 Vrcos|2-— (4, — 1, —h) + (a — ef: (15) 


BepHeMCa K paCCMOTpeHHHIM BHC 4aCTHHM Cy 4aaM. 
1. [1a a6comoTHo mpospayHEIx MIOCKHX CaOeB 


Ey= Ay Vf 2|1 + cos {2-2 4 — 4, —h)+(%—e)\}. (16) 
2. Jia MIOCKHX C0eB, H3TOTOBACHHHIX H3 BelWLeCTBa C M4@JIBIMH 
nOTepAMH | 


oe cat : Ar w —— 
Ho AV 2(1—)[t Fos fF (4—4— + m—m]- 17) 
Hakoveu, nppnkR=Ou n= 1 | 
rye YNTeHO, YTO B S3TOM Cay4yae : 
=F + haart A, 
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S 4. W3mepenve noKa3zaTeJn MpeOMJeHHA U TaHrenca yria nwoTrepb 
BeWIeCTBAa C MaAbIMH TOTePsMH Np MOMOWH HHTepdpepometpa 
Mafikeabcoua 


MIpHBegeHHoe BbIle pemlenne 3aqa4H OO HHTepepeniHH 3ep- 
KQJIbHO OTPaKeHHOH BOVIHbI C BOJHOM, OTPaxKeHHOH OT IMmIOCKOrO 
C10, HO3BOAeT IIPHMCHHTh HHTepPepometp Matikerbcoua AA H3Me- 
Peli MOKA3ZATeIA TIPCIOMACHHS H TaHTeHca yrvia MOTepb BeLLeECTB, 
H3 KOTOPHIX MOXKHO IIPHPOTOBHTh WIOCKHH Col. ITH H3MePeHHA Ha- 
HOOee MpPOCThl B TOM CAyuae, KOra NOTePH 3IC€KTPOMArHHTHOFO NO- 
IX B MNIOCKOM CIO MAaJIBI. 


I, Onpedenexue nokasamean NpeAOMACHUA NpO3pa4Holx Beusecms 
(tg 6=() 


PexuM pa6oTb JleTeKTOpa B IIPHeEMHOM pynope HuTepdepometpa 
HOJONpPaeM TAKHM, YTOOb! WOKa3aHHA HUAUKATOpa (radbBaHoMeTpa) 
OLIIH MpOMOPMHOHAIbHbI WAOTHOCTH SHEPrHH, MePpeHOCHMOH 3JIEKTPO- 
MarHHTHOH BOVIHOH, MOTyuaroulelics B pe3syabTaTe HHTepPepeHnH, 
WI KBagpary ee amity zp /:,”. 

He MpHKpbipas! 3CpKata 3, WJIOCKHM CJIO@M, H3MelsemM Wic4o L, 
HHTeppepoMeTpa H CTpouM rpaduk 3aBucumoctH £,” oT (2,—/;) (cM. 
Kpupyio 7 Ha pue. 5). M3 dopmyvtpr (18) HaxOqHM, 4YTO B 3TOM CvIy- 
yae 


Fy? = 24,2|1+cos 2 (ls —4,)] - (19) 


3aTeM TOBTOPAeM TOT 2Ke OMNbIT C IWIOCKHM CJIOCM, MPHKppbIBalo- 
IIHM 3CpKao 3, (CM. Kpusyio 2 Ha puc. 5). Pip arom, Kak cylesyet 
13 (16), 


Bt 2A,2 (1+ cos {2 ~ (Le — Ly — h) + (42 ~ 94) \\. (20) 
Mul BUAHM, UTO MaKCHMYMBI BrOpOli KPpHBOH CMeILLeHbI OTHOCH- 


TeIbDHO TepBoll Ha HeKOTOpyio BeHUHHy A,. Ha OCHOBaHHH paBeHCTB 
(19) u (20) MoxHO NOKa3aTb, UTO 





Ae Gas (2h): (21) 
Tak Kak 
Oy = arc tg {<r To tg2° nh ) +} ~T, G) =ST 2 a= [em. (10)], 
TO OKOUYATEIDHO NOY THM 

A = 5 -are tg ("4 tg2 2 nh) — 2h. (22) 

KctH 5 AHUIb HESHAYHTeIbUO OTAHYaeTCA OT CXHHHIIbI, TO 
= 2h(n— 1). (23) 
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C HOMOMLDIO OTNCaHNOrO ROTC OlbITa omperxeiiemM A, H, pemas 
ypapHenns (22) nan (23) (up mast), HaxXOZHM WOKa3aTeIb pelo: 
SCHIST 72 UH JIMOTORTDHYCCKHY IO I POHHMde MOCTh BevULeCTRa Sei", 


2. Onpede.acHie NOKABIAMCAA NpCAOMACHUA I MaH2eHCa yeAa 
OUIACKMPUNCCKUX NOMEPb OAM BEWWECMB C MAAKMU nNomepsAM 


[ipH onpire C MIOCKHM C/IOCM, TPHTOTOBJICHHBIM H3 BeLLeCT- 
Ba, Jin KOTUporo O< tgd< 1, noayuum rpadux (F£,')? =f (2) (cm. 
KpHBy!O 3 Ha pHCc. 5). Tpertba KpHBand He TOJIbKO CMeLeHa OTHOCH- 


a: 





Puc. 5. SapucuMocTh KBapaTa AMILIUTYALL 2ICKTPOMArHHTHOH BOJHDI OT pa3sHocTH 
Wicu HuTepdepomertpa: 
{ - BEP halo We NPHK PbO HAOCKHM CA1OUM, 2 --- 8CPKd410O TIPHKPbITO TATOCKHM C.10@M, H3FOQTOBACHHbIM H3 
Mpospaunolt Cpeabl; 3 — TO #*Ke DAA cpegbl C NOTCpAMH, 


TCAIDHO TepBoOll Ha BeJIMUHHY A,, HO H MAKCHMYMbI e€e€ MeHDIIe Ha 
pemmunny AEL?. Kak caenyer v3 Popmyap (17), B 9ToM cayuae 


at ; 4 A +O | 
(Hy' 2 = 24, (1~ F} [1 +eos | 22 (= bh — +(e —odh (24) 


Cpapyus (24) c (19), Halizem, 4To 





7 9 2 2 ° 
ay ole —— E\ nix (Ey ais —ArA,* (25) 
HJIH 
© Sr SE2 AE? 
Ar=4-—knh=-- knh= —2- — —", (26) 
c ‘ Age aes 
max 


tite Aomax —~ MAKCHMabHOe 3HagenHe Fy” y KpuBoll J (puc. 5). 
_ 4n 
; k-+-nsin— nh 
Ay = 5 arc tg Oe ee | (27) 
ae kh (n?-~ 1) + (n? + 1) cos = nh 
Onperzetus Ar Hu A, no rpadukaM, H300paxKelHbIM Ha pue. oO, H 
PCIIHB COBMeCTHO ypaBHeHHs (26) u (27), HaH4eM MOKa3aTelb Mmpe- 


JOMAICHHSA M1 H KOBpiPHIHeHT B3aTyXaHHA Ak, a 3aTeM JLHIEKTPHGe- 
CKYIO NpPOHHMacMOCTb € H TAHTeNc yria AMITeEKTPU4YeCKHX moTepp tgs. 
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Tlo H31O2*KeHHOH 3B/eCb MeTOANKe ObLIH OMPeTeICHbI IICKTPHAeC- 
KHe fapamMetTpbl (¢ H tg%) psljla BeULeCTB AIA SACKTPOMATHHTHbIXx 
BOJIH, JINHa KOTOpbIX k= 3,2 Cm (4aCTOTa w= 9,37 - 10° cex—!). Tax, 
Wit OHOTO H3 COPTOB CTeKwa — NHpeKc MO WaHHbIM HalHxX H3Mepe- 
wHii 2 = 4,67, tg3=0,015. Hake npuBosutca TabOania, XapakTepu- 
3Ytolllad JUCMepCHble CBOHCTBA MMpeKca. 








Taéauua 
Uactota H3MeHeHHA HalIpAxKell- 
HOCTeH 9EKTPOMAarHHTHOTO é tg 6 
NOAA, 24 
1 x16? 0,6* —- 
6 104 5,46 0,0019 
19 «106 1,22 - 
1,2 <107 0,02 06,0074 
1 <108 4,09* 001% | 
9,37 109 4,67 0,015 


3Be30"UKOli O6O3HAUeCHLI YHC1a, 3AMMCTBOBAHHDIC H3 TAO/IUI, MpH- 
BemeHHHIX B KHHre A. B. Hetrymmuaa u KX. M. TlommBanopa™, JaHuple 
nan ¢ u tgé mpH HH3KHXx YacToTax (6- 10* 24, 1,9- 10% 24, 1,2 - 10% 2x) 
NOYYeHbI ABTOPAaMH C MOMOILbIO KYMCTPa. 


ur EP AT wv PA 


1. Jie6enes I. i, ,Kypnaa Pycckoro u3suko-xHMiHyecKoro ObmLlecTBA “ 
2. Wedep, ,Teopernyeckasd dusnKka*, TOM III, gactb 2 , OUTHKA*. 

3. W. Culshaw, Proc. Phys. Soc., 1953, July 1 vol 66 Sec B part 7, 
Ne 403 B, p. 597—608. 


4. J. L. Farrands, J. Brawn, Wireless Engineer, 1954, Apr. vol 31, Ne 4, 


p 81—83. 

5. H. H. Theissing, James Me Cne, Pev. Sci Cnstr, 1955, Dec. vol 26, Ne 12, 
p. 1208—1204, 

6. 1. S. Seeley, The Proc.of the instut. of elektr. engin., part ec, Ne 7, v. 105, 
march 1958. 


*) A. B. Herymina, K. M. Tloaupanos, OcHOBbt d1€KTPOTCXHHKH, YaCTb TPeThA, 
cTp. 191, Tocaneprousyat, 1956, 
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awd, mexa. Haye doy. 9. b1. POAOBAHEGCWIUT 


HEKOTOPDBIE PACYETbI BUBPOHAIPADKEHHP 
IJEKTPOHHOH JIAMIIbI 


PasHUHbul XaApakTep KoteGanull sX1eKTPO/OB UpH padore anil 
B BHOPUPYIOULHX YCTaNOBKAX BLISETBAET MEPHO/UUCCKIe H3MCHCHTES 
MEM AY WICKTPOANDIX PaccCTOMHHH. OTTO sBACHHC MPUBOJIT K MO/LY<ebI- 
IMM QEKTPOUHOPO TOKA JIAMIIbL TH Kk BOSHNKHOBeHHIO B ee Harpy3KaNx 
NE PCMCHHbIX WICKTPUVCCKAX HalpsNKCHHIL Ouesiguo, uro Bosiuisal- 
iIMIC BHOPONAIPAKeHH OVAYT UMeTh Xapakrep NOMEN HO OTnOlle- 
HINO K NOJIC3HBIM CHTHG1aM B HaPpys3kaxX Jami, HOWX ypoBouh He 
AOTAKCH IDeBbulatb YPOBHH CHTHaAoB. B yolk CBuYSH ONeHiKG BeIH- 
WHHDE BHOPOHAIPsOKEHINL AB/LICTCA CYILECTBCHHOIL Up KOUeTpyupo- 
BAHN J[aMIlbl H Ce WICMeHTOB, 

DMItHNe pALa PakTOPOB, KOTOPbie B HACTOAULCe BPeMA HE MOryT 
ObITb YUTCHbI, HAUPHMep, TAKNX, Kak OTKIONeNHE BOJIDTaMic pioii 
NAPAKTCPUCTHKH JIAMIEDE OT YCTaHOBICHMDIX QHaQHTHUCCKHX 34 BHCH- 
MOCTeH, LISIHNe pachpeteleHHs TeMMeparyp B lIaMIe Ha yUpyruc 
CBOUCTBA QIEKTPOAOB HT. IL, HC MOK TapauTHPOBATL 3HaNHTeVib- 
HVIO TOUHOCTbH packeta BHOPOHapPAACHMIL B PeaIbHLIX KONCTDYK- 
MWHX Tai. B cooTBeTCTBHH © 9THM OKOHUATE.TBUbIG pacieTibnle op- 
MY.IbL APHBOMATCH 3ACCh K MOCTATOUIO IpOCTroOMY BHLY, YLOBdeTBO- 
PsHOMLCMY, OJWIAKO, TI PHOsKCUUDIM PaCTerTaM YPOBHA BHOPOMApst- 
KOHL. Ti puusras oGias Merosuka NosBowsier NOTyanTh H Goce 
TONUBIG HO CPPpOPrl@ B4BHACHMOCTIT KAK JQUT WPUNTbLX  BILLOB HeLGCKUX 
HICKTPOAOB, TAK H JLT APYLHX MOPM WIeEKTPOAOB, HANPHMep, —Crepyk- 
HCBRIX H IUTLHH/LPHUCCKHX. 

YpaABHeHHe KOTeCOANHIL WertocKore HIEKTPOAA, OPRAH IOUWLE’ 
SUBNCHMOCTb KOOP? BCeX Cro TOUCK OT BNCMOHH, MOK? Obit. 
HOYUCHO Ha OCHOBe ypaBHenHs 

(a a) OL 
“dt on . Og eae Laie (1) 
Grin / mn 
3ACCb 

L=/—V—pasnocrh mex ty KuNeTHYeCKON yuepruel (7) ut 
HOTeHHAIbUOH CV); 

Imyn — OOOONLEHHA KOOPAHHATA, XAPAKTEPH3ylOlNlay OPE AeTCHUbII 
THI HOPM@IbUbIX KOWTeEOaHHIL; 

Qin — BUCWIHSA OOOOUIeHIAaH CHa. 


150 


sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 


sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 


IIpu ycsospuu, uto Q,,, = 9, ypapucnue (1) ofpeseticr COOCTBCH- 
HbIe KOMeOaHHH 91CKTPOa. 


PaccCMOTPHM TIVIOCKHI] HPAMOYLO.IbHDINL 3ICKTPO/L BUG UWaactiitbl 


(pue. 1). 





Puc. 1. 


B 3TOM C1yuae NOTCHINaIbHant SNCprHst, SalldacaeMadsl HIpli Wepe- 
MeCLILGHHH, B CHCTEMEe 


TIPAMOYTOJIBHBIX KOO PWHLHaT, 


SUIPICEIBUCTCA 3B 
Bue 
ab e 
a (Ene) (OM toga tN OM 
“Ox? | Oye Fp oi ae aye | 
24 (} 
| OPW 454 ; 
-+- — <9 =] SAxdy; 2 
b2(1—s) (Sar) bdxdy; (2) 
3],eCb 
D = Eh?;/12 (1 — 3°) — wecrTkKocTp Ha H3rHo: 
E— mogyb fOura; 
6 — KOSPDUILHEHT Tlyaccona: 
W — nporn6 maacTruHbl B TrouKe Xx, \V; 
a, b, hh —reomeTpnyeckne pa3sMepbl Mracrunhl 
KHHeTHYeCKaA 3HEPHA W1aCTHHb! OUPeTeIHeETCH B BILLC 
a b 
h rey 
rth fF weaeay a 
& 5 0 
rae 
Y — YAC/IbHbIN BeC; 
& — 3@MHOe yCKOpeHHe; 
yh; g— Macca Ha e/JMHHLY Mousa lH. 
15] 
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BeIHYHHY lpOrHOa IIPsMOYPOAbHOTO XICKTPOAd, 3AKPeILICHHOLO 
B/LOJIb TPpaHHll, MO?KHO 3aNHCaTb B BHJG PpAAOB H3 HOPMA@JIbHbIX OT- 
KIOHEHHH 


oO 
mT 


Xd) 
VV ig, HTS ; 
fees > ii SS (4) 


m=la=1 


lloxcranosKa (4) B (2) maer 





= 
a ae 7 me n “2 
V = D v \) q° min | ate he (9) 

m vest ti=1 

H coorsercrBennuo (+) B (3) 
~ yA ab 2 r 
: — Dg 4S \ pie q nti (6) 
m=1n = 
Y paBHeHue apie Ha ocnuoBe (0) H (6) Owy4HTCH B BIC 

yh nm : a 
ao - 7 Inn sets = 0 jig | qe} oh ab = SQ) i (7) 


up QQ, =O (7) Moxno 3anHcaTh 


Tis ale OAs en a Finn — 0, (8) 


MC fing “> WACTOTHL COOCTBEHHDIX ue DaBHbIC 


po ED ¢ 
Tia — = | — ao al ’ (9) 





HWDpH @ = -Db y m==nt==1 yacTota cOOCTBCHHDIX KOvIeEOalHii 


oD 
fie=aV ae (10) 


IIpHuumaemM jlatee, YTO 1a BCe 9QI@MCHTHI WIacTHHb eiicrByet 
PABHOMEPHO paChpeLeeHuad CHa, MeEHAIOULaICA NO rapMOHHUCCKOMY 
3aKOHY 

Z= m,kg cos ot, 
re 

m, = rh g; 

k— OTHOMeHHE ACHCTBYIOWerO Ha WIaCTHHY YCKOPeHHA K Be.TH- 
UHHE 3eMHOTO ycKopenHa g. B 9TOM cCayyac OOOOMWeHHAaN CHa 
AOJOKHA ObITb 3aNHCaHa B BHe 


dxdy: 





sin 





= \ | 2, cos wf sin 
0 0 
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Np Wi MH WeueTHbIXx 


er = ay ath COs ol ’ (11) 


mn 





rile Zy =m, kg = xAR. 
TloncranosKa (11) B (7) MaeT 


“ 16k ; 
Gmn -|- (27 finn )?Qmn = a cos wf, (12) 


Mckmiouan uacrnoe pemeHHe (12), 3aBHcaujee OT 3aTyXaHHA, H 
paccMaTpHBad TOKO BBIHYKeHNbIe KOeOaHHs B CTAWHOHAPHOM 
Pex HMe, JVI Ymn HMCeM 


16kg cos wt 
i oe (13) 
ryan (27 finn) w 
Pemenne BbIHY2XACHHOrO KOeOaHHA NOAYAHTCH CYMMHPOBalIieM 
BCCX HOPM@JIbNbIX KOMCOAHHIi YJmn B COOTBCTCTBHH C NPHHATBIM BH- 


JOM (4) 
De seis. (Sin Rican ae. 
Ty Ey l6kg es 
es Morg tla wl: 
W 2 we TN P?inn ~~ © Sara 
tT. 4 
Pan = Qf mn . (14) 


[ipHHHMas YCJIOBHE Pin > Q), uMeromujee MecTO B HpakTHYCCKHX 
4 w)2 

JAY UaHX, MO?2KECM lipeneOpeyub BeJIHMUHHOH Pina Ho CpaBHeHHlo Cc @/JIH- 
mn 








HHILeH. 
PackpuiBad gpoiinyio cymmy (14), MoxHO, C yHeTOM Pmn Y, 
3aNuCaTh 
_ l6kg l 6 TO ate 
VW = ia sin —= sin == cos #f ++ 
l6kg l gn SUR cee OOTY, 
ee Pas Sif —— sin h cos of, (15) 


OrHomenue MAKCHM@/IbHOTO 3HaueHHA 2-FTO WleHa K MaKCHMaJIb- 
HOMY 3Ha4eHHIO 1-ro wieHa pHa COCTABIACT 


Pi) 8pis’ < 1. 


OrpaHH4nsanch OAHHM YWICHOM B pacueTe OTKAOHeCHHA W, Oymem 
-HM@Tb TOUHOCTA MopsaKa 10°/,, pa 3ITOM 
4kat yh (16) 


W (x,y, t) = re D 


oo: TUR os EY 
sin — sin —cosol, 
a b 


153 


sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 


sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 


llonyuenuad Beanuuna nporu6a (16) Mower 6biTb NpHisTa Wo WIA 

CHYTAT BRAVA LEHMDIX KOVICOdHHIL X1CKTPOMa, BO3OYXAACMbIX MpH 
PapMONHUCCKIX KOICOIHIAX CPO Tpani, C AMIMIATY/LOi 

: I 74 y 

A=-8 


we * 





Iror clyua OTHOCHTCH K pa6ore staMn B BUOPHPYloluleil ammapa- 
TYPE Ipit *eCTKOM SdAKPCILICHHH ICKTPOAOB B KOPHYCe waMIbl. 
JleHicTBUTC.IbHO, MOO7KHB B HauIeM PCIUCHHH PaBHOMepHO pacnperre- 
TCHHYIO CH/TY Ha NOBCPXHOCTH ILIOCKOTO 31@KI pola, Mbl MpHHs.1H, 
WTO BCe CTO IICMCHTHE COBEPHIaIOT BbINY7KTCHHbIC KO.IEOAHHA, MOBTO- 
Pslouwie KOeOANNA Cro TpauHpl. Ito OuycruMo mpi jocraTounoil 
KECTKOCTH QICKTPOa. OueBH iO, YTO M@DOH OTKIOHeNHS BCTHUHHDI 
mpornda (16) or ero BeaWunHbt B YC-IOBHSIX JLQHCTBHA BbIH YK TaOUle fi 
CHB Wa Pane GOV /eT ABAIATHCH OTHOUICHHe aMILINTy ALI nalisen- 
HOO BBIHWKACHHOLO KO.1e0alllist K AMIMIATY/le Kpasl; Tak Kak eCaH 
Obl BINYAEHHBIE UPOPHObl OKA3AIHCb PAaBHEIMH HYO, TO BCH TO- 
BEPXHOCTh TIaCTHHbl CTC AOBaIa Obl 34 /[BHXKCHHEM @@ TpaHILbl, T. e. 
PeCIUeHHs OYYT COpaBeVINBL! Ho WDI BBY KATAIOWeH = CHIbE Ha rpa- 
Hue upHh A > W, uro umMeer mecTo List pacCMaTPpHBUCMOrO C1y4ad, 
TAK Kak 


Q ie dae 16w? 
EM OA = apa de 


JLIt MpuMeHenist MOLVUCHHBIX pe3y.IbTaToB kK NpPHOJH2K CHHOMY 
OUPeAeCUHIO COOCTREHNBIX YACTOT H AMILIMTY BbIHYKACHHbIX KOe- 
OaHHI MIOCKHX Q/ICKTPOJLOB, HMCIOULHX cCeTUaTy1O CTPYKTYPy, MOLYT 
ObITh NPHBELCHbE C-TeLyIOULNe CoO6paxennsa., 

Mcnoabsosanie iopmy.t (10), (16) aaa ceraartol CTPYKTYDPbI MO2KET 
OTb AONVILENO MVTeM BBEACHHS! YKBUBACHTHEIX MOCTOAHHbIX MaTe- 
pata Esco W Your. Koadpunnenr Tlyaccona cresyer CuHTaTh HCH3- 
MCHHDIM JVI CeTuAaTOIL If CIVIOIUHOI CTPYKTYDbI WIEKTpPORA. 

Ilo onpegecleHulo HMeeM 


SY Pew i) Oy a (17) 
rae 

AL -— yanunenie: 

P — cua: 
F — ceyeune marepua.ta: 
E -— Moayab [Oura, 

IKBUBAICHTIbIC MapaMeTpbI Mory? ObITb BBeAeH, HallpHMCD, WIA 
NIOCKOH CeTKH KBapaTHOrO ILICTeHHA U3 KpyriblX mpoBosoK @ d 
H ulara pewerku 7, B 9roM cayuae pH 3aMeHe CIWIOWIHOrO 31eK- 
TpOMa CeTKOH BeNUHHA MIOWAaH CeYeHHA H3MeHHTCA B OTHOWeHHH 


na? 


Pots "Ath ? 
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Ie 

A --‘roAUlNia MaTepHada avickTpowa paBua d; 

FF, —cevenue matepnaia CeTKH; 

F, —ceuveine Marepiaiia CIVIOMIHOTO 3IeKTPOAa. 

B cootBerctBHH c (17) MO#KHO MOMaraTh, YTO CCYeHHE OCTALOCb 
HCH3MCHEHHDIM, & H3MeHHJICH MOgAyb IOnra £, Torga HOBBIT MOJY1b 
‘WD CHAOWHOTO BICKTPOa, IKBUBATEHTHOFO CeTKe, OyAeT 


2 F Td? 
Eaxe ze avy F = E 4h] : (18) 
GHa.TOrHGHO MOLY TaeM JL 
Up ml? 
[kG Awe a Ft O7R ( 19) 


3/,CCb 

Fy Wo %y - COOTBETCTBCHHO, MOaAy4b TOura H YZe/bHbIt Bec MaTe- 
plata CeTKH; | 

VU, UUs -— COOTBETCTBEHHO, OObEMbI MATepHala CeTKH IH MaTC- 
PHAIA CIVLOIUHOTO XICKT POA. 

Jit mtockoro IeKrposa C OTBEPCTHAMH KBaApaTHOTO npopu.rA 
MOMUO TAKKEe 3aNHCaTb 


Eaki = Es A ’ (20) 
rae 
d-- CTOPOHA KBapaTHoro OTBEPCTHA; 
{-- ular pemerKy; 
2 ¢f{2 
Lane = Al = ‘ (2 1) 


[2 


Ucnowp3yn (18), (19), (20), (21) u3 dhopmyvint (10) u (16), MooxHo 
HOJYNNTb COOTBETCTBEHIO COOTHOWWCHIIA MeK ty COOCTBEHHbIMH Wac- 
TOTAMH H @MIMIMTYAAaMH BbIHYKACHHBIX KOTeOaHHH CNVIOWHBIX H CeT- 
YaTHIX BIeKTPOAOB. Tak, HampHMep, COOCTBeEHHaA YacTOTa A CeT- 
yaThix aveKrposoBn upH /= d= oxa3spipaerca By 2 pas MeHbUe, 
YeM JWI CILIOIHOrO 371eKTpPOa MOLOGOHOH MOPMbI, a BeJIMUHHbI Wpo- 
rHh6OB BO3pPaCcTaIoT B J{Ba pa3a. 

Jia pacuetos BuOpovanpsyKeHHH HeEOOXOAHMO HaliTH Takx*Ke Cpel- 
Hee orKioneHHe W (xy) MO MOBepxXHOCTH 93/1eKTpOAa AIA 11060r0 
MOMCHTA BpeMeHH | 


ae 
I i: yey 
W., (t)=—) | W(x, y, t) dxdy. (22) 
0 0 
LlogerauosKa (16) B (22) nocawe MHTerpHpOBaHHA Maer 


I6kat yh 


sp cos wt, 


W., (t) = 
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Hlenop3ya (10), MoxKHO TAKKe 3allcaTh JIM AMIVUITY Horo 3Ha- 


CCHIT 
b4kg 


cp mt py? 


[locie AHI = 3aBINCHMOCTL TMO3BO.IICT IPHOWKCHUO OpeeAUTh 
BOIHYHNY WpornOa W1acTHHbl ApPyrol (OPMbI, JWId KOTOPOIL MOXxeT 
ObITh ONPeeICHAa YaCrOTA OCHOBHOTO TOHA COOCTBEHHDIX KOVIC6aHHil. 
Tak, Halpumep, (opMy.1a Wiad OCHOBHOTO TONa fy, AIA 9AeKTPOIa 
B @OPMC KPy!.ioll M1acTHubl HMeeT BHA 


2m gD | 
tu = We V2 Bois (Bor = 1,015); 


3lecb d- MaMeTp uaocKoro aeKTpoAja. H3 cpapneuun suageunii f,, 
C BbIp@KenHemM (10) MOXKNO 3aK.IOUNTb, TO pH @==ap’2 co6crBen- 
HblC YaCTOTLI OCHOBHHIX TOHOB OK@3bIBalOTCH PaBHbIMH (fy, = fi), HB 
STOM CY4ae BeTIHYHHbI MWporMHOOB Kpyrioli macruupl Oy AYT TIpH 
PaBeHCTBE BbINYXKMAIOULHX CH O.IH3KM K BeJIHUHHaM apne: SOB KBaJl- 
PaTHOH IIaCTHHDI, 

1lan60.1ee@ MOJBIDKHBIMH QICKTPOJJAMH JTaMM OOLINHO SAB ISIOTCH 
CCTKH, O67aLAlOULNe CpaBHIITeIbHO OOee HH3KHMH pe30HaHCHbIMH 
yacToTaMH. Jl OCTHKCHHA BDICOKHX 3Ha4eCHHIi KPYTH3HbI 1-an ceTKa 
pacno.laraeTCcs! Ha BO3MO?KHO M4JIOM paCCTOAHHH OT KaTO“Za H ONpe- 
QAACT MIABHEIM OOPa30M MOJYJIAMHIO TOKa 3a cyeT BHOpanun. TIpx 
3TOM COOCTBEHHDIC YACTOTL HOJOPPeCBHbIX KaTOJOB OKA@3bIBaIOTCA 3Ha- 
WHTCIbHO OO/bUIC COOCTBEHHDIX 4YaCTOT CeTKH. ITO NO3BO.IAeT pac- 
CMAaTPHBaTbh KATO H@NOIBHKHDIM H IIPHHHMaTb TIpOrHOb CeTKH 3a 
Me€Py OTHOCHTGJIbHOTO H3MCHEHHA PACCTOAHHA KaTOL-—- cetKa. B 3TOM 
CTydae MOTYTeHNAA BeIHUHHAa CpeAHell AMIMINTYALI mporuda mo3Bo- 
AM€T ONPeeIHTb BHOPOTOK H BHOPOHATIpAKeHHE B AHOANOH uarpy3- 
Ke IIEKTPOHHOH JTaMILDI. 

TOK B aHOMNOl UeNH BICKTPOHHOH aMObl Opemetserca m0 (pop- 


My Je 
[= AU 9 dee? : (23) 


3jlech Us — AeliCTBYyIONLMH NOTeHINAa, OMPeAC/IHeMLI] COOTBETCTBEHHO 
JIM HOA B BH1e 
Us, = Sears Ly yi Sed a) 


JWIH TPHO2 B BULLE 
Ua, = U,, -+ dD, ER os D, l, Ry ’ 


AIA TeTPOa H NEHTOdla B BHAe 


2 20. ADA RY. 
156 


sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 


sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 


J\ncdbcbe penn poBanne (23) qaeT 3nayelHe AMIIIMTY [bl IpHpalleHny 
ToKa /, IPH H3MeCHeHHH PaCCTOAHHA CeTKa — KATO 
2Ad,. ] 


ee he ree on 


H AMIMIUTYLa BHOpOHaNpsAxKeHHA ONpesesAeTCH, Kak 


Un = Al, Ry 
3H€Cb 
Ad, — Wop: 


d,— paccTosHHe CeTKa — KaTOJ, B HeMOMBH2KHOM COCTOAHHH; 
S — KpyTH3na; 
D — mponnuaeMocTb TpHOsa WH TeETPOZa COOTBETCTBEHHO. 


ConocrapaeHHe pacueTOB C H3Me€peHHAMH BeJIHYHH BHOPOLy MOB 
Wa JamMma Tuna 6CS5J, noKa3ain cCOBMaeHHe NOPAAKOB H3MePeHHbIX 
HW paCC4YHTaHHbIX BeJIHUHH. 


Sakjro4eHHne 


M3102%#KeHHaN MeTOJHKAa pacueTOB MO3BO1AeT HpOBeCcTH OlIpeswee- 
HHe TOpAAKa BeJIMYHHD] BHOPOLTYMOB Np KOHCTPyHpOBaHHH JaMn 
C MJIOCKHMH 9JICKTPOaMH. 

YCTAaHOBJICHHbIe 3aBHCHMOCTH MpOrn6oB OT reOMeTPHH 3eKTPOZOB 
MO3BOJIAIOT BHIOPATb Pa3Mep BIEKTPOAOB, YAOBJIETBOPAIOWHX OIYy- 
CTHMOMY YPOBHIO BHOPOIJYMOB. 

MetTogxuKa MOKeT ObITh pacmpocTpaHeHa Ha HeKOTOPHIe Apyrne 
CPOPMBI JIEKTPOJOB. 


JUTEPATYPA 


neti, Teopus spyxa, Tom I, Pocusgat, Mocksa, 1955. 
_Tl TumoweuKo, Teopus kone6annii Bp HEKeHeEpHOM jJede. 
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Or agenodas., ALB. APAKHHA 


LUYMOBOH JIMOJ AMECATHCAHTHMETPCBOPO JMATIAZOHA 


1. Beemenne 


CyWecrByl0Ollve B HACTOAIEe BNeMsS KOHCTPY KI iTV MOBMX 
AUO/LOB 3aTPYANUTCIbHO HCHOIb30BATb 1A OQIDINX GWacTOTaX, TaK 
KAK CTA€HOBHTCH TDYAHO TOUHO ONPE NINTH BETHANY Harpy38ouHOro 
CONPOTHBICHHA, Ha KOTOPOM BbLITeIACTCH HpOOoBon UlyM Auora. 
Kpome TOPO, BPeMS, NeOOXOANMOG BICKTPOUAM I TOPO, TOOK 
HPOMCTeTb OT KATOa K ANOAY, CTANOBUTCH CpabiiiMbist C He PpHOlLOM 
KOC6aHHil. FIpH 9sromM KOAHYeCTBO BbDDEKTHBHOPO ApoboROra TOKa 
SHAUHTeIbBUO yMelbilaetcs. Mcnob30npanie IH STHX Teen KetH- 
CTPOHA, B KOTOPOM MOAHO JOCTHIHYTL MQIDIX YRIOB ApO.tera, B Ka- 
yecTBe IWYMOBOrTO reHepaTopa TaK7xKe SATPYAUHTCIbHO, TAK Kak 
HEJIb3H TONHO PpaCCYUTATb HaArpy3ky, Ha kKOTOpyio Oli PadoracT, u 
MOSTOMY HE MPCACTaB.AdeT BO3SMYOXKUDIM TCOPCTHYCCKH IEpe/CKasath 
ero IWYMOBOH BhIXO”. Bestuyina jpoboRO'O TTyMa, eBacMOro AHO- 
HOM, MOKECT ODITL YBeIHUeHa HYTCM YMCULINCHHS BYCMCUH Wpowera 
QICKTPOHOB MQ?KAY KaToxoM Hu ano;fomM. flocaesuice MOXKeT ObITh 
AOCTHYHYTO ABYMA HyraMy: 1) an60 yMeubIUas paccrownne Mex LY 
KATOJIOM H aHowOM, 2) «HOO YBeANYNBas @HOJHOC HAPs AKeNITe 
AMO Ma. 

OWWaKO YMeHDINEHNC paccTOSHWy MKLY STeEKTPOJAMH OTpanu- 
YeHO TPYTHOCTHMH KOHCTPYKIHBUOLO BHTTOSHCHIIA JIAMMIbI, & YBesU- 
UeHHe AHOAHOTO NaN pAKCHHA OPrpalhyeno JOUYCTHMOH MOMWLHOCTHIO 
paccedHHw anoma. LlOSTOMY A JOCTHKeHI LOCTATOUHDIX MONLHOCTEH 
JPOOOBOrO MIYMa J(HONa, MPH HATHUAN 3aMeCTHOTO BJAG BDeEMeHH 
Mposera, IpHXOAHTCH YBIHINBATh Cro aHOANU TOK. Bropoll TpyA- 
HOCTbLIO, BCTPCYalOleHcA MPH KOUNCTPYHPOBAHHH TY MOBBIX AHO/LOB 
WIA paOoThl Ha OOIbOINX GacCTOTAX, ABINCTCH TPYMNOCTb TAKOTO 
COWICHEHHS ULYMOBBIX JIHOROB C BOJIHOBO;J[AME IH KOaKCHAJIbUbIMH 
(buxepaMu, MPH KOTOPOM MO?2KHO GObLIO OLI TOTHIO ONPeAeCaHTb ero 
HNarpy30uHoe CONPOTHBIeCHHE H OOeCHeUNTE Nepesayy renepupyemolt 
HHOJLOM MOULHOCTH IWYMOB 6e@3 Morepb. ITH TPYAUOCTH Upeoose- 
BAIOTCS OTNCAHHO HOKE KOHCTPYKIel myMoBory soa |, 2]. 


Il. Onucanwe KOHCTPYKuUHH JaMibl 


CKOHCTPYNPOBAHHUbI UY MOBOIL JUTOJL BOUIOJUCH PB BHC KO@KCHaJIb- 
HOH JIWIHH, BHYTPeHHHM IHPOBOJHHKOM KOTOPOH xABAMeTCH KATO, 
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a HapyKHbIM —IHWIKHApHueCKHH aHod. Borcrynaioujwe H3 aHOona 
KOHUbI KaTOZa ClyKaT AHTCHHAMH, BO3O0YKAAIOULHMH BOJNOBOAbI IpH 
pa6oTe mHOfa B ycTaHoBKe. O6a KOHIa aHOsa H KaTOZa CHaOKeHbI 
CMeIHaIbHbBIMH YCTPOHCTBAMH, NPC ACTABJIAIOULHMH COOOH YeTBEPThBO.I- 
HOBbIe OTPe3KH KOAKCHAJIbHbIX JIMHHH, 3€4MKHYTHIX C OMHOTO KOHL. 
TaKHMH 2#Ke YCTpOHCTBaMH CHaOKCHbI OTBEPCTHA B BOWIHOBO/aX, B KO- 
TOpble BCTA4BAAeTCA JIaMila. Fla3HayeHHe 9THX YyCTPOHMCTB— Mpesor- 
BPaTHTb MOTEPH MOLLHOCTH CBeEPXBBICOKOH uacToTH. Jlamna mpezcTas- 
ageT COOOH WeIbHO CTeEKIAHHY!IO KOHCTpyKuH. Jia ee H3roToB.e- 
HHH HCHO/JIb3OBaHO CTeCKIO THNa ,HOHEKC“, OOMamalolulee MaJIbIMH 
AW3I@KTPHYeCKHMH NOTeEpAMH. 

OcHOBHOe TpeOoBaHHe, IIpeAbABAAHeMOe K KaTOZY B LWYMOBOM 
muoue, COCTOHT B TOM, YTOOM MOJYYNTb ABHO BBIPAXKeHHbIN TOK 





re ree err re ae enn en ETE 





t 

b 
i 
t 


Puce, |. 


HACHIIMeCHHA. OSTOMY TPe6OBAaHHIO XOPOWO yAOBIeTBOPAeT BOAbPpa- 
MOBbIi KaTOX, KOTOpHIii H MpuMeHeH B HacTosich vlamme. Bsugzy 
TOTO, YTO B pa6oueM COCTOAHHH JVIMHa HHTH Hakala WyMOBOrO AMOoa 
Bo3spacTaeT, OHA M3 TpaBep3 Hakala Cfeana MOABHKHOH Hu CcHAa6- 
#KeHa BObPpaMOBOH MpyxXHHOH. Baarogqapx 3TOMY, HUTb Hakala 
JlaMMbl BC€@ BP@MA HAXOJHTCA B HATHHYTOM COCTOAHHH, YTO MpeAOT- 
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BpaHlaeT CC HPOBHCaHte HPH WArTpeBe HH BOBMOHKUOCTH KOPOTKOFO 
B3UMbIKGHHH Karosla ¢ anociom. Pla puc. | jen BHCHINHT BHJL “1a MIL. 
OCHOBHbIe TEOMETPHYeCKHC PaSMCPbl AAMMBI CC /LYIOULHe: 


Ll) WInHa JOMUbE 2... 6 ke ek ke ke ew we oe 400 
2) KMaMeTp aMOEb . ee ee re ee ee ae 
3) MMaMeTp OTBepcTHA aHOta . we ee DS 
4) nHaMeTp KaTolla Seiten Sie hek aie WBA woh Gn Sag Jor OL atu 
9) ANNA YETBEPTHBOAHOBLIX OTPeE3KOB KOUKCHALIDHBbIX 

AMY ake Heo a od ee eee es gs Ge ag es 
6) paccTosnHne MexkyY HX TOPWAMH 2... me OA MM 














Puc. 2. 


Ha puc. 2 npHBexeH CXCMaTHYeCKH YEPTe 2K, MOACIAIOWIHH BKIIO- 
yeHHe JIAMIIbl B BOJIHOBOABI. M3 pucyHKa 2 BHAHO, YTO ApPOOOBOH 
INYM, OOpa3yrloululicH B KO@KCHaJIbHOH JIMHHH, COCTABJIGHHOH H3 Ka- 
TOMA HU aHOfa RHONA, PACMPOCTPaHAeTCA BAOIb ee H HK3Ty"aeTCA 
BbICTYMAaWWHMH KOHIAMH KaTofa, ABJIAIOULMMHCA @HTCHHBIMH, BO3- 
Oy XK TalOUlHMH BOJIHOBOJHI. 


fil. PopmMya 1Aa pacueTa TOKa WYMOB AHOMa pH 
CBEPXBbICOKHX 4acTOTaXx 


Ilan Maabix yrvloB poeta CpeHEKBAaPAaTHUNO’ 3HAVeHHE WyMO- 
BOrTO TOKa JHOJa B P@XKHMC HAaCHIULCHHAH PdBHO 
se c Se 
ui —— 2e1 Ay = ie * 10 as a (1) 


rjle | 
€-- 3apak 21eKTpOHa, paBHH 1,6- 10° 'k; 
/,-— @HOAHBIT TOK B amMnmepax; 
Af — nojwoca mponycKaHHaA B repax. 


rip MOBbIUMNeCHHH UaCTOTH, KOTZa HauHHaeT BAHATb BPeMA TIpo- 
eTa H H@Ib3A CUHTATb YICKTPOHHDI TOK OJHHM H TEM 2Ke B pas3- 
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HbIX C@4CHHAX M@HAYIIEKTPOAHOTO MPOM@XKYTKA, WYMOBOH TOK Oy- 
CT 3a CUCT YCPeAHEHHA ero BAOb 3430Pa MeEXKAY KATOIOM HU aHO- 
OM NaaTb MW OKaKeTCH MeHbIIC, YeEM 3TO CIeLyeT H3 Popmy.ibl (1). 

Jia Toro, 4TO6H yuecTb BAHAHHeE BDPeMeHH 1pometa, ceAyeT 
HCHOJIb3OBaTb TEOPHIO NPOBOAHMOCTH BICKTPOHHLIX AMM JA CBepx- 
BBICOKHX yacToT [3, 4, 5]. Bocnomb3yemMca pe3y/IbTaTaMH 3TOH TeO- 
pun. Kak 6n110 moKa3aHo [5], pasHOCTbh NOTeHIMaIOB Me@Ky KaTo- 
JOM HW @HOZOM TIOCKOrO AHOJa MOKeT ObITh TpecTaBsena C/1esyIo- 
IMM BbIpaKeHHeEM 


l 1 h 
— Uy= ~J,A+~ 8B + pac, (2) 


rie 
U, — pasHocTb MoTeHyHa10B; 
€ == appr = 8,95 - 10-14 — qnaaeKTpyueckan TOCTOAHHAA  Ba- 
KyyMa; 
J,— WAOTHOCTh TepeMeHHOTO TOKAa 4epe3 
AMO], 
&,—-MOTHOCTh NepeMeHHOH C.laraloulen 
TOKa IIpOBOAHMOCTH Y KaTOa; 
1) — TIEPEMeHHAA CKOPOCTb 9/IEKTPOHOB 
y KaTona; 
h — xoadpunnent, papupl 10~7; 
€ — 3apxA 21eKTPOHa; 
m — Macca 3IEKTPOHA; 





A=H + lo_ (2 2e-F— jt — je"); 


Amew4 
B=j 4, (a, (jie-® + e-F-1) + U, jo (e-F—DI; 


C= él, [ jfe-# + e-#F—1]. 


Amew? 


B mpHBeeHHbIX BbIpaxeHnax Ja A, B, C, B CBOIO OUepe sb 


© — YIlOBaA 4aCTOTA; 

€— yroul poeta, paBHbI §==t, rye t—BpemMa Mpovleta; 
J, — WAOTHOCTh NOCTOAHHOH Caraiouleli TOKa Yepe3s aHOL; 
U/,, — MOCTOAHHAA CKOPOCTb 3ACKTPOHOB y KaTOa; 
Q, — MOCTOAHHOe YCKOPeHHEe 9ICKTPOHOB Yy KaTOJa. 


Ecan gWo pa6oTaeT B pexKHMe HACHIINeCHHA, TO BbIpaxeHue (2) 
3HaUHTeIbHO yilpomaetca. B pexHMe HaCbINLeHHA Ma IpOcTpaH- 
CTBCHHBIH 3apA HW, CACROBATEABHO, MA@JIbI TIOTHOCTH MOCTOAHHOrO 
TOKa J, HW CKOPOCTb 3/IEKTPOHOB y KaTOJa p, MO CpaBHeHH!O C yCKO- 
PCHHEM 91CKTPOHOB y KaTOZa £, (Moe aHOja MPH OTCYTCTBHH Mpo- 
CTPaHCTBeHHOrO 3apnfa Mocruraet KaToya). Tipu sToM, MOgAcTaBAA 
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sHaueHna A, Bu C B dopmyay (2) nH npeneOperad wWwieHaMH, cojep- 
*KAULHMH B KayecTBe MIOKHTeIeH Jy A p,, NOYIHM 


Jy 


Jue 


—U = th x8, ae ay (fe + eR). (2) 


IIpH OTCYTCTBHH IMpOCTpancTBeHHOrO 3apsAa B NOCKOM ANOLE 
OyVeM HMCTh PaBHOYCKOPeHHOe ABHXKEHHE 9/ICKTPONOB H YCKOPCHHe 
NIEKTPOHOB OVLeET BCe BPeMs paBHO Q,. TIIpH 3rOM NyTb x, MpOxo- 
JNMbIL 34eKTPOHAMH, OyMeT CBASAH C BPCMCHEM JLBHXKEHHH QJICKTPO- 
HOB 7t COOTHOLIGCHHEM 


nd 
bo 


ei ay" (3) 

Ecan Wioulatb 2IeKTPONOB paBHa F,, TO uepes COMPOTHBIeHHe 
narpy3ku Z, mporekaet TOK /,;=F,J,. Tipu 9ToM U,=1,2,=F J\Z, 
H H3 (2) NMomyaaem 


=P I= (fe be RD), (4) 


Xx Jwre 





Ucnoub3ya (3), MO%ke€M MPpHMCHHTb 3aMeHy 


= a,t? 
Gy | 2 “a 2 x 2 


Jos jwe wr? joe ©? 


B (4) H NOyYHTbh H3 Noce Hero 








» Ru 4 a acd mF __ E 4’ 
[t= Gy ZEP e [62+ 2(1 —& sin — cos §)]. (4°) 
xX 
pork, 


[IpuMeHHM 9TO BbIPAKeHHE K Cy4dalo, KOra TOK £, CCTb UIyMO- 
BOH TOK WHONa, OMpeemtsembli dopmyioli (1). Yuurpipant mp 3TOM, 


Fi 
TO = eG eCCTb CMKOCTb Hallero HOA, MOHKEM MOJYUNTh Ha OC- 
nopanin (1) u (4’): 











2 2elyAf 32510" At 

ee hae " 
a ee 
foc Joc 
rije 
F—(yiikunx, Onpemeitiolai BJIMAHHe BpeMeHH ItpometTa HW paB- 
Hdd 

F= sy [4-2 (1—$sin §—cos8)]. (6) 


Sta PyHKIAT MpHBewena Ha puc. 3. 
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[IpupenenHbt BbIe pacuer COBepMICHHO CMpaseAIMB AAA MOC 
Koro AvoAa. Jia WHIHHApHUCcKOrO AHOAAa TIPHMCHCHHE 9TOH (pyHK- 
HH MOKeT ObITh CZemauo c MorpemmHocTbwo, Menbuel 10%, ecaM 























E, paduane! 


Puc. 3. 


yrod Mpoeta, MOACTABIAeMBIL B cbopmyay (6), paccuHTaH mpHMe- 
HHTCIbHO K ILH/IMHAPHYeCKOH KOHCTPYKILHH 3/ICKTPOAOB. Aaa 93Tou 
ILeJIH MOMKHO BOCIIOIb3OBaTbCA. CIEAYIOINHM BbIPAKCHHEM: 
3,36 + 1078 (rg —ry) 
& = OF == wo SESE UM dame 6 ; 
V Us 
rye 
w— YyriloBanA YacToTa; ; 
G—Tonpapka, Y4HTbIBAIONLat BIMAHNe WK IMHApAYeCKOH 
KOHCTPYKUHH 3.1@KTPOAOB Ha BNeMA IEPO/eTa; 


r, HW f,—COOTBETCTBEHHO PaHyCbl aHOAa H KaTOMa, 
U,—MoTeniuaa avoja. 


Tlonpaska G oka3bipacTCad MCHbINe CHHIIbI, TAK Kak MPH WH IMH- 
JPHYeCKOH KOHCTPYKUKH IEKTPOAOB, KOrfa NOTEHUHAT MCKAY BWICK- 






O95 

O85 

A Coumcrces ; 

t ‘a a a ar 2 
Puc. 4 


Tpomamu pacnpeacieH m0 morapHMuyeckOMy 3aKOHYy, Nowe y Ka- 
TOMA BbIWe, YEM B MAOCKOH KOHCTPyKUMH, H BICKTPOHbI YKE B Ha- 
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wate CBOCTO HYTH HaOHpaloT OOAbILyIO CKOPOCTh HW NOTOMY GpIcTpee 
AOcTHTawT anowa. Ha puc. 4 mpuBezen rpadbuk sBewnunib G KaK 


Pa 


(PYHKIKH OTHOUIeHHA tae 


a j 

OKCUCPHMCHTaIbHast MpoBpepka (4) noKa3blBaeT, 4YTO MOMpaBKa ia 
BAINANHe mposera F, BRYNCIeHHad BIIe, XOPOMIO COBNAasaeT C ONHI- 
TOM B JAHAaMa30He 3HQUCHHH AHOJUbIX HaNpsKeHHH 40—200 a. 


[V. PacyeT MOWLHOCTH LYMOB B CKOHCTpyHpOBaHHOM HONE 


Bpile Mbl HWauLIv, YO BAMSAHHe BpeMeHH MpomeTa MOXKeT GpiTD 
yuTelo Kospdunnentom F, Bew4yHHa KOTOPOTO MOXKeT OLITh K3ATA 
M3 rpapuka Ha pic. 3, Jtaree, Mbl 2OKHEI YUCCTH BINAHHE Aarpy3Kku. 
CKONCTPYHPOBAHHBit HO B BHR KOaAKCHaIbHO JIMHHH padoraer 
Ha COracoBaHHyio Harpy3ky. Texepupyemblii AMOJOM IWyMOBO!! TOK 
ACIHTCH Me@KAY Harpy3kKOH WM BHYTPCHHHM CONPOTHBJICHHeM JIHOJLA, 
HpHdeM TOK B HNarpy3kKe OKa3LiBaeTCH BkBoe MeHbue. IIpn strom 
CpeAHeKBAApPaTHYHOe 3HaYeHHeE MOKeT OLITh ONpeeteno BHIpaxKke- 


HHeM 


= | 
oe ° 10 UT, ASF. (8) 

Yak Kak Haul AHO mpeycraBiaeT Co6oii KOaKCHAIbHYIO pe3o- 
HaHCHYlO JIHHHIO, TO TIpH COriacOBaHHH ero C BOAHOBORaMH Ha KOH- 
aX AMMHA YCTANaBJIBalOTCs! CONPOTHBeCHHH, PABHNbIG BO/TIOBOMY ec 
CONPOTHB.TeEMHIO 


Z,, = 138 Ig oe (9) 


CaeOBareIblO, BCNYHHA MOULNOCTH IUYMOB, OTAABAeMBIX B BO.1- 
HOBO;1, OY AeT 


Pye liZy 28 «10 PL AFZF. (10) 


[ipl pacnpocrpanenHil WYMOB BAOMb JIHHUH, OOpasoBanHholl HaLUiM 
ANOAOM, H 3aTCM TNO BOJIHOBOAHOMY TPakTy K TIPHeMHHKY wacTrbh HX 
MOIMHOCTH OyAer norepsia. BewHanHa moTrepH mouwwocta monet 
ObITh Haligzena WYTeEM H3MepeuHs 3aTyXaHHs! KOWeOaHHit CTaH a pt - 
CHPHAa Ha WYTH Ot OANOTO BO.AHOBOJIa YeEpe3s AHO JO BTOPOFO BO.L- 
HOBOAa. Ecal nofaBaeMast MOUNOCTh papia P,, a no.ydaeman na 
BUIXOe papa Ps, TO nompaBounbili Kosbdunnear, KOTOPHIH Cle yer 
BReCTH B opmMywy 10, 6yser 





poe Py 
Peo 


[Ip yuere MOrdOulLeHAA HIYMOB B MH aHOj-KaTOR LHOJA OKOL- 
WaTCJIbHO TO.TY4UHM 
Py =8 + 10-7, \fFHZ,. (11) 


SuaA BCHYHHY MOLLHOCTH IYMOB, WOCTABIACMBIX JHOLOM, MOKeM 
SKCNEPHMCHTAIbHO WaliTH WH BeIMYHHy KosDuuweHTa Wyma mpHem- 
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HHKa. OTO ONpeeeHHe MPH HaIHYHU COTIaCOBANHA THOMA C BOMHO- 
BOJLOM MOKEeT ObITh NMPOH3BEAeHO C/IEAYIOULHM O6pa3om. 

[Ip BbIKJIOUCHHOM NIHTAHHH AHOa Ha BbIXOTe NPHeMHHKA HaGJIo- 
AaloTCAH TOJIbKO COOCTBeEHHbIC WYMBI MpPHeMHHKa. Bkwlovenve HOA 
YBeEHYHBaeCT MOLJHOCTb ULYMOB Ha BbIXOJe mpHeMHHKa. Ecyu ato 
YBeINYeHHe COCraBAeT  pa3, TO WIYMOBOH KO3@MuWHeEHT MpHem- 
HHKa MOMKeT ObIThb NOACUHTAH NO cwleLyiomeli Popmyvie: 


l 
— yeloZoAfF 90. nZyFH ie 
Rif e=i. eo (12) 
re, Kak O6nluHO, kR7,Af ecTbh MOULHOCTb UIYMOB Ujea/IbHOrO HpHeM- 
HUKa, 


V. A3smMepeHie 4YBCTBHTeEAbHOCTH NpHeEMHHKAa C MOMOLIbIO 
CKOHCTPyHpOBaHHOrO WYMOBOrO HOA 


Ha puc. 5 mpegctapiena OJIOK-CX@€Ma 9KCIeCPHMeHTa/IbHOH ycrTa- 
HOBKH JIS) H3M@PDeCHHA UYBCTBHTCJIBHOCTH ITPHEMHHKOB C MNOMOLJLbIO 


IIYMOBOrO AHO. 


Semepodut 
Nouemnua © ~ | ocuunnozepap 






Kabene cnomepamu Uymoboi dued 






| Teomonapa Hadinamop 





Cuenan cenepamop CO cl el Kpucmannuyecauii —Ycunumens npomemymowod 
or CMECUMENS yacmomel 
Puc. 5. 


IlepBblii mar B MpOBe/TeHHH H3MepeHH COCTOHT B TOM, UTOOHI 
COracOBaTbh AHO CO BXOXOM TIPHEMHHKa Ha OAHOM KOHe HC Ka- 
Seem C OOAbIIMMH NOTepAMH Ha Apyrom. Jaa storo, ucnoumbsyA 
CHPHa/I-reHepaTOPp KaK HCTOYHHK CHrHawa Ha paboueli uacroTe mpHem- 
HHKa, pery/IMpyeM NOAOKeHHE NOPIWHelt BOLHOBOAOB TaKHM OOpa30M, 
uTOObI MOYYHTb MHHHMYM BHOCHMBIX MOTepb, YTO GyaeT COOTBET- 
CTBOBATb HaHOOJIbINeMy S3HA@UeHHIO CHPHala Ha BLIXOe MpHeMHHKa. 
HTOObl MPOBEPHTb HaAMUHE MOAHOLO COriacoBaHUA, H3MepAIOTCA BHO- 
CHMBI€ HOTepH B 3aBHCHMOCTH OT YacToTH. Jia sTorOo Uu3MeHHeM 
wacToOTy CHrHat-reHepaTopa H HacTpaHBaeM MpHeMHHK (reTeposnn), 
COXpaHsid YCTAHOBCHHOe paHee MOMOKeHHE COPriacylollux NopmHeli 
B BOJHOBOTaX. Ec BHOCHMHe HOTepH MOUTH MOCTOANHEI NO WIHpoO- 
KOMY J(\Hala30Hy 4YaCTOT, TO HMee€T MeCTO xOpouree coracoBaHne. 
IIpopoasa coriacoBaive WYyMOBOrTO AMOa C NPHeMHHKOM, HaXOJAT 
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nompaBky Ha 3aTyXaHhe, O KOTOPO! ObILIO CKa3aHO BBILIe. Tlocae 
STOrO IPOBOJWIT H3Mepelllie YY BCTBHTeAbHOCTH MpHemunKa, [1a o6v1er- 
UeHHA pacyeTOB (POPMYvia MOLWLHOCTH ApoOoBOrO LyMa HOA MOKET 
6bITb yIpOULeHa H IPeACTaBeHa B C/JIEAYIOULeM Bue: 


Py = AAS HH, (13) 
re ZF 
ord 
A= Ee | 


Hipke MpHBOANTC TaGIMa BeIMUHH A, HEOOXOMMMBIX AI pac- 
yeTa MOLWHOCTH INYMOB TIpH pa6ote AHOJla C PasNbIMH aHOJHbIMH 
HANI Ps KCHHAMH. 


— 








Ut . ie A 
100 2.96 0,605 7h10- 
200 2.09 0,79 101,8-10 “49 
300 ‘era 0,865 Lhie10- 


VI. 3Saksa1o4eHHe 


Bae IpaBeen MATepHal, OTHOCALAMICA K paspaOoTKe CNemHab- 
HOrO WYMOBOrO AHOMA HK CTO HCMOIb3OBAHHIO JIA H3M€PCHHA YYB- 
CTBUT@bHOCTH IPH@MHUKAa JeCATHCAHTHMeTpOBOrO ANalIazoHa. Tou- 
HOCTh W3MepeHHH C TaKHM AHOAOM HMeeT TOpAZOK | neun6ea, 
r. @, 26"). Anamusupys dopmyay (13), MOXHO yCTaHOBHTb aHaJin- 
THYCCKH BeAMUMHY OWINGKH. Tak Kak H3MepeHwe BeHUMHE TOKAa Jp 
Moet ObITD CilelaHoO BeCbMa TOYHO, TO Ha NpaKTHKe 3aMeTHasl 
omu6Ka OyileT HMeTb ME€CTO TOJbKO 3a CYeT ONMpeACJIeHHA BevIH- 
unn A, Af u H. 3naueune A onpeseinetcA BeAMYHHOH BOAHOBOTO 
COMPOTHBICHHA ANHAH Z,, KOTOPOe MOKET 6bITb BLINHCJICHO C 60VIb- 
wol cTremeHbio TOUHOcTH, Hu HOompaBKoli F. Onako, Kak MoKa3al 
ONbIT, IPH HEOOASUINX AHOAHBIX HallpsKEHHAX TEOPETHYCCKOC 3HAMC- 
HHe F ne oTaHyaeTcs 3aMeTHBIM OO6pa30M OT S3KCHEPHMCHTAaIbHOLO. 
Takum o6pa30M, CyW[@CTBEHHDIM JIA TOUHOCTH H3MePeHHIl OKa3bIBa- 
lore TOIDKO Torpemsocry Bemmunn Af u A. TlocienHne Bcerila 
6y Ay? WaXO/MTbCH C H3BECTHBIM IIpHOJIWKeHHEM HW TOUHOCTB HX OI- 
PEJLCICHHA AOJQKHA ObITh YUTeHa IPH pacueTe OIMHOKH. 
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SacayxKenHbli BeaTeab HayKH H TeXHHKH 


AJIEKCAHJP BACHJIbEBHY 
®ATEEB 


K 60-neTHIO CO RHA powTeHHA H 33-neTHIO Hay4HOo-leyarornyeckok 
ACATCALHOCTH B JICHHHTPaCKOM 9/eKTpOTeXHHYeCKOM HHCTHTyTe 
uM. B. H. Yapanosa (Jlenuna) 


AnexcaHitp Bacuapesuu ®ATEEB poanaca 8 1897 roay p [lerep- 
Gypre. Tlocae oKonyaHMa peaabHoro yunauta on noctynua B JISTH. 
Ewe Oyayua cryneutom Anexcanap Bacuabesny NPOABHA Hesaypannne 
CNOCOGHOCTH K HayY¥HOM pa6ore, ero rayOokve 3HaHHa OOpaTHaN Ha 
ce6a BHHMaHHe mpodeccopa C. A. PuHkeBH4ua, ApHBs.eKUero ero 
K pa6ote Had MOHOrpaduefh no S1€KTPONpHBOYy. Tlocne oKkoHuaHna 
HHCTHTYTa B 1924 rony Anekcayap Bacuabesuy Onin OcTaBneH np 
Kadeape sekTpHukalun paOpuK MH 3aBOR0B B KayecTRe fipenowapatena. 

Moaoomy yueHomy npuuaocb MuHoro PpaOoTaTh Ha CO3RaHHeEM 
HOBBIX KYPcoB H AaGopaTOpHh. OnHOBpemMeHHO OH Ben. Oorbwylo Hayy- 
Hy!l0 paOoTy No WccieROBAaHHIO pexKHMOB paootel s1exTpoo6opyoRanna 
Ha Mpeanpuatuax Jlennurpana. 

B 1938 roay 3a HayuHBe pa6orni, Pe3ybTaTbhl KOFOPHIX 6b 
onyOaHKoBaHbI B neyatu, A. B. ®ATEEBY MIPHCBawBaeTCA yuenan 
CTeNeHb KaHAWDatTa TEXHHYECKHX HayK H YYeHOe 3BaHHe NOHEHTA. 

B tpyaune rogpt Beauxkoh Oreyectsennofi Bohny AjekcaHap 
Bacuabesuy c rpynno# cnemuaaucros JISTM ocraerca B O1O0KHpoOBaH- 
HOM JleHMHrpade, pa6oTaa Hal pemienHem HaCyUWHbIX mMpoOsem TexHH- 
4eCKOrO OCHAleHHA OoeBLIX KopabaeH BoeHHo-Mopckoro ®aotTa HOBBIMH 
NpHOopaMH H OAHOBpeMeHHO BegeT newaroruyeckylo paOory c ocras- 
WMMHCA B JIeHHHrpane CTyAeHTAaMH. 

Mocae OKOHYaHHa BOMHBI OH Obl HasHayeH 3aBeYIOULHM Kadeapowt 
aBTOMATHKH H TejemexaHHKH JIOTH. Oro 6blau tTaxkeabe rolbl— na60- 
PaTOPHH MPHUWAOCh CO3NaBaTh MPaKTHYeCKH 3aHOBO, He ObWIO HY KHEIX 
mpHOopos, He. xBatano oOopyA0BaHHA, NAOXO O6biw0 c NOMCUICHHAMH, 
4aCTh MpenodaBatTeieH HaXOAMach elle B panax CopetcKot ApMHH; 
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vem He MeHee Aaekcanap BacWbepuy CYMe.1 CIMIOTHTb KOIJCKTHB, 
TPYAHOCTH OL MpeoMOTeHb! HW Kasbepa BHOBb Hada-la 2KUTb HOPMATb- 
HOH OKH3HbIO. OAHOBpeMeHHO HeEOOXOLHMO ObILIO KOPCHHbIM o60pa30Mm 
nepepadotath Kak yueOuble MporpaMMbI, Tak M COMepxKaHHe KYPCOB, 
TaK Kak 34 Vro/lbl BOHHLE TeEXHHKa Warny-la JateKo Beppe, ocoOe HHO 
8B OOAaCTH aBTOMATHKH H Te1eMeXaHHKH. B wacTHOCTH BOSHHK CTleMHaJib- 
Hol BecbMa C1OKHDIA Kypc TeOpHH aBTOMaTHYeCKOrO Pery.1HpOBaHhs 
nw A. B. ®ATEEB OGeper na ceds ero urenHe. He XBaTaeT Hay4Hbix 
KalpoB, Kacdepa Bo raape c AneKcalpoM Bacv.1beBHueM HauHHaeT 
NoArOTOBKY Yepes acNMpaHTypy MOIOAbIX YUeHbIX H3 UMC1a HaHOovlee 
cnoco6Hol Moztomexku, oKkanunBaiouleh JIOTH. Muorve u3 Hux Bnocrel- 
CrRHH ObLIN OCraBazcHH TIpH MuCTHTyTe B KauecTBe mpenosaBaTe7en, 
OCTAIbHbIC TOMOAHWIH POACTBeHHHIe Kadepb! B Apyrux HHCTHTYTAX, 
a TaKKe 3ahH.1M PYKOBOAALHe JO-DKHOCTH B COOTBETCTBYIOUINX OT/LeTaXx 
HayYHO-HCC.ACJLOBATEBCKUX YUpPerk le HHA Hameh PowMubl. 

Hapany c otum Asjtekcanip Bacwibesud = PpyKOBOMHT 60.1bUMMH 
HayUHbIHM padoraMH Kak Ha Kaeipe aBTOMATHKH HU Te.1eMeXaHHKH 
NOTH, vrak up Uucruryte 91ekrpomexannku AH CCCP, nmoctToaHHo 
KOHCYIbTHpyeT 3aBOA UM. Crep10Ba, MOMOrad fA POMbIILTeHNOCTH 
8 OCBOCHHH aBTOMATHKH H %.1CKTPOOOOPYAOBAHHA AIA HOBLIX THITOB 
COBPeMCHIbIX CTAHKOB. 

B nepuoa 1952—53 rovos A. B. PATEEB coctouTr B LoKTOpaHType 
pu HHCTHTyTe AaBTOMATHKA H Te.1eMeXaHHKH AH CCCP. Ero noxtopckas 
AuccepTaiua ua temy: ,MeToaKa ompereteHna MapaMeTPop KOppeK- 
THPYIOUNX CBA8eH AIA ABTIMATH3NPOBAHHbIx CHCTeM“ SABH.1aCb HOBbIM 
BK.1AJLOM B TCOpH!O aBTOMATHUeCKOrO Pery-ANPOBAHHA H Oblla HM yCHeluHo 
3autuimena B 1953 r. B stom xe roy A.B, PATEEBY mpucpanBaetca 
yueHoe 3BaHve Npoeccopa. 

Mepy A. B. PATEEBA fmpnsaiiexkutT CBblile 40 Hay4Hblx paodor, 
uM HanMcan pat yueOuukoB HW yueOHIX MOCOSMA, WIHpOKO HSBeCTHbIX 
KaK B Halle cTpaHe. Tak 4 3a ee mpetetamu. /LocTaToNHO yKa3aTb 
Ha Takue KHHFH, Kak: ,2.1eKTPOOOOPyAOBanne MOADEMHbIX HM Tpalc- 
FOPTHbIX Me@X@HH3MOB MMPOMDBILLTeHHbIX npeanpuaTHi*, ,COOpHHK Mmpi- 
MepOB HK 3a/lau MO TeOpPlH 391eKTpHyecKOrO MpHBosa" »OCHOBH .HHeH- 
HOH TeOPHH aBrOMaTHYeCKOTO pery.1HPpOBaHHa®. 

Bee rojb Aaexcanap Bacuabpepu Beet O01bImy10 oOulecTBeHHy) 
paOoTty Kak B CaMOM HHCTHTYTe, Tak HB OdaactuomM KomuTeTe mpod- 
coi03a paOoTHHKoB Beicuel WKkOAbI. B 1956 r. tpyasutueca Iletpo- 
rpanckoro pahona u30pasin ero AchyTatomM Jlennurpaackoro Topoa- 
ckoro Cosneta. 

3a 3acyru mepek coBeTcKOH HaykKon A. B. ®ATEEB HarpaxkieH 
‘opjeHom Tpyonoro KpacHoro SHaMeHH H Y/OCTOeH BHICOKOrO 3BalllA 
ZaCAyKENHOLO enTeia HayKH Ho TeXHMKM. 
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CIHCOK 
BaykHeHWHX Hay4HbIX TPpyOB Npodeccopa A. B. ®PATEEBA 


1. Quextpnueckoe O60py 1oBaHHe MOAbeMHDIX K panos, JISTH, 1931. 

2, DACKTPOABHratev, Dueprousgat, 1933. 

3. Mcubitanve saektTpor.BHratesel, IHeprou3aat, 1933. 

4. QaeKTPHUeCKHH MPHBOA B MpPOMbILAeHHOCTH, Dneprou3syzat, 1933. 

9. Bel6op poxa TOKa 18 Neperpy304HbIX MeXaHH3MOB B noptax, LIHMMBT, 
1934. 

6. [pumepube pacuetn no IIEKTPONPHBOAY (copM. c Bb. VW. HoprescKumo), 
DHeprou3zat, 1933, 

7, TeXHW4eCKHe XapaKTepHcTHKH KOMM€HCHPOBa4HHbIX 3ACKTPOABHraTewjeH, 
Jueprov3nat, 1933. 

$8. QaekTpoo6opyAoBaHHe MOpTOBbIX MeXaHH3MOB, SHepron3yat, 1934. 

9. Uccnenopanne pa6orbi 31eKTponosBecHbiXx nopor, HHMTIT, 1935. 

10, JaekTpoo6opyoBawHe MeXaHH3MOB  BHYTpH3aBORCKOrO TpaHcnopta, 
DHepron3zat, 1936. 

[1. PykopoxcTBo kK aa6opaTopHbiM pa6otam mo XIEKTPHYCCKOMY IL PHBOLY, 
JISTH, 1939, 

12, COopHuk npHmMepos Hu 3anay no JAEKTPHYECKOMY TIPHBOJLy (COBMECTHO 
c 6. HW. Hopxescexum), Jueprousyar, 1939. 

13. Annapatypa Aan Kopa6eabHbIx 91eKTPONpHBOLOR, Boenmopu3yat, 1940. 

14. Snektpwyeckuhe se6eaKH H KpaHbl, Boenmopu3yaat, 1940. 

15. JnekTpoo6opyAoBanne NObeMHbIX UH TPaHCNOPTHbIX Me€XaHH3MOB IIpo- 
MbIMICHHBIX NpeANPHATHH, DHeprou3aat, 1941. 

16. PoTosneKTpOHHOe ynpaBaeHne B aBTOMaTHUeCKH AeHCTBYIOULHX KOMMpPO- 
BabHbIX yCTpoucTBax, Kondep. no aBromaT. 34. npuBory, 1944. 

17. C60pHHK MpHMepos H 3agqa4y No TeopHH INEKTPHYECKOLO NPHBOZa (cOo- 
BmectHo ¢ 6. VW. Hopuesckum), Jueprou3yart, 1951, 

18. MeToauka onpegeaeHua napametpos KOPPeKTHPYOUIHX CBRABEH JVM 
aBTOMATH3HPOBaHHbix CHcTeM, /[oKTOpcKan gHccepTauHna, 1953. 

19. OcHoBbl AWHeHHOH TeopHH aBTOMaTHYeCcKoro peryJMporanna, Duepro- 
H3naT, 1954. 

20. PpadoanaautuyeckuHi Metox BbiG6opa NapaMeTpOB KOppeKTHPYIOUHX 
OOpaTHbIX cBA3eH, Inepron3uyar, 1954, Tpyapi 2-ro Bcecow3noro coBeulaHHA 
NO TeOpHH aBTom. perya., 1955, 
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21. Tloco6ue K Aa60paTopHbim pabotaM Mo TeOPpHH aBTOMATHUeCKOrO pery - 
smposanus (copmectHo c B. HW. Anucumosiim un A. A. Bapuaospim), JISTH, 1956. 

22. Tloctpoenve aMMAHTYAHO-pa3soBOH XapaKTePHCTHKH CHCTeMbI aBTOMAaTH- 
YeECKOrO YIPaBNeHHA, YAOBNCTBOPAWUeH 3a.aHHbIM KaveCTBEHHBIM MOKa3aTeAAM, 
Msanectua JISTH, son. XXIX, 1957. 


23. Anvaau3 paOoTbl H pacueT 9EMEHTOB 3CKTPHYECKOFO MPHBOTa (COBMECTHO 
c M. E. Bepxonat), Mauru3, 1957. ; 

24. Cnoco6 yAyYWeHHA XapaKTeCPHCTHK Y9ACKTPOMALIHHHHbIX YCHAMTeENeEH C 
HonepeyHbiM nlozem (copmecTHo c A, A. Basuaoppim u B. A, OuteiHHKOBDIM), 
BectHuk 91¢KTpoupompluiseHHocTH, Ne 8, 1956. 
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Kano. mexn. nayx, doy. P. H. IOPTEHCOH 


METOJbI OBECIIEYEHHSA MACCHBHOK MOMEXOYCTOAYHBOCTH 
H36HPATEJIbHbIX CHCTEM C WAPrOBOA CHHXPOHH3ALLUEA 


A. Tlapametpnyecku2 KOA, OOH IPyKABAIOMHe OHY WAM HECKOMbKO 
OWHOOK Np HCNOAb30BaHHH pa3JHUHBIX MeTOROB O6ecneqdeHUA 
NaccCHBHOH MOMeXOYCTOHM4HBOCTH 


B 3aBMcHMOCTH OT HCNOAb3yeMbIX MIpMHUHNOB u36upaHHa M Tuna 
CHHXPOHH3aUHH, MaCCH3Had MOMEXIYCTIHYHBOCTh CHCTeMbI MOKET ObITD 
oOecneyeHa PasMM4HBIMH MyTAMH. 

Bo M30MpaTenpHbIX CHCTeMaXx, MCHOTb3yIOULMX UWIroOBoOtt NpHHLAn 
CHHXPOHH3allWH, MaCCH34adq MOM2XIYCTMYHBICTH OOecNMeuNBaeTCA ce- 
AYOWUM O6pa30m: 


1) IIpHMenHenvem 3auMTHbIX ycTpodcrts, OOHAPYXKHBaIOuUNX HCKakKe- 
HHe OOwWeroO 4HC1a SIeEMEHTOB KONA. 

2) IipHMenenuem 34u.MTHBIX ycTpDfcTB, OOHapyKHBalOWIMX HCKarKe- 
HHE BPCMCHHbIX MapaMeTPOB KONA. 

3) TipuMenenwem 3aWMTHbIX ycTpotcTs, O6HapyxKuBalOUlMx HCKa- 
K2HMA HMMYABCHBIX MP3 iaK)B KINA (3TOT BAX 3aUlUTHbIX ycTpOMcTB 
MOAY4WT MPHMeHeHHe TiaBHbIM OOpa3)M B CHCTeMax, paGoTalwulHx 
MO MpOBOAHBIM JHHHAM CBHA3H). 

4) TIpuMenenuem 3aUlMTHBIX ycTpoficTB OT 3anyckKa CHCTEMbI CJly- 
4aHHbIMH HMIY.1bCaMH MOMeXH. 

O) TipwMenenwem KOM BEIX KOMOMHALMA, CMOCOGHEIX O HAaPyoKUBaTb 
OWHOKH. 

6) [puMenenvem 3aulHTHbIX ycTpofcTs, OO6HapyKuBalOWMX HCKaxKe- 
HHe 4HC1a H3IONpPaiOLIHX 91eMeHTOB KOA. 


1. Sawuma, OOHAPYICUBAWMAA UCKaNCeHuUe O6wWe20 “LUCAA 
SACMEHMOB KOCa 


B nu36upatenbublx cucTeMaX c wWaroBott CHHXpP HH3auneh, mouy4HB- 
WHX HaHOJbulee pacnmpocTpaHenne B MNPOMBbILIIGCHHOA TeneMeXaHHKe, 
o6uree 4MC10 93.1eMeHTOB KOA MPHHHMaeTCA MOCTOAHHKIM. ITO MaerT 
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BOSMOXKHOCTh OOHAPYKHTh HCKAKCHHA KOJLa, BbIsbIBAeMble BOS/LEACTBHEM 
MOMeXH Kak TPH yBeAMNeHHH, TaK H Mp yMeHbUIeHHH OO mero YHC.1a 
gemeHToB. Kak ipaBuao, 3alluTa, OOHapyKHBalOllad HCKAKCHHE OOULELFO 
UHC.1a XICMCHTOB KOJa, OCYIMECTB.INCTCA H3MEPCHHeM BPeMeHH 3aJlepxX- 
KH TIPHeMHOrO pacnpesAeHTe.1A B HCXOAHOM HAM paboueM M0.100%KeHHH. 
liaMepeHve BpeMeHH 3aep%KKN pacnpellernTelA B HCXOAHOM Wan pabo- 
UCM COCTOAHHH JlaeT BO3MOXKHOCTh OOHAPyKHTh HCKaKeHHe OOULerO 
UHC.18 9ICMCHTOB KO/la KaK B Me€HbLIYIO, TaK H B OOIbUIYIO CTOpOHy. 
TakuM O6pa3oM, 3aulnta, O6HapyxXKuUBaIOULad MCKaKeNMA OOO HCA 
3JICMCHTOB KOJLA, {1A@€T BO3MOXKHOCTh OTAMYHTb MPpaBHIbuble HW Hempa- 
BIIbHbIC KOJLbL H HCK.OUHTb BO3MOXKKHOCTH JOKNOPO CpaOaTbiBaHnsn CH- 
CTeMbI MPH HapyUeHHH HOPMa.IbHOro MmpwemMa KOA. 

PaccMoTpuM ‘Tellepb MpHMeHenHe 3auLMTbl, OOHAPyXKHBaWNLeH HCKa- 
7KEHHA OOMLEPO UHC.1a YACMCHTOB KO/la, Ha CTPYKTYPHOHM CxeMe AeKO- 
AMpyloluero ycrtpoficrBa, OGOeCNeuMbaOIllerO BHIAB.CHHE BDeMA-HMITYAbC- 
HO-HHTePBaIbHOrO KOLA, MpHBeseHHOM Ha puc. |. M3 prc. | Butno, 
uTO CTPYKTYpHad CXeMa MeKOANpyoiuero ycrpolicrBa OTINNaeTCH OT 
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Puc. 1. CrpyKtypHas cxemMa 2eKORNpylollero YCTPOHCTBa 


aq -CTpykTypuast ¢cxeMa IIpHOMHOro yerpolicrBa, 
O--KOA, Ha KOTOPLIA HACTPOCHO THpHEMHOe YCoTpOHeTBO 


OODIUHOM MpHeMHo CXEMbI PACMpe LQTHTe.1A HaAHUHeM JLOMO.THHTe.TBHbIX 
QICMCHTOB, OOCICUHBAIOWHX 3aulHTy OT HCKaKeHHA OOULerO UHC.la 
91CMCHTOB KO'1a. TakiMH ‘LOMOMIHATC.IbHDIMH 9.TEMEHTAMH AB.ISIOTCH: Mep - 
Boe uHTerpipyiolmee ycrpotcra» T1Y,, o6ecnmewnBawnlee H3MepeHHe 
ANTE bHOCTH OCTANOBKH paCMpeke.1MTe.1A B HYTEBOM -HCXOAHOM  [10.10- 
KH HW paspemaonulee UCMOANCHHe KOMAH'L IPM MpaBH.1bHOM paboTe 
npwemHoH CXeMbI; Bropoe HHTerpHpyioulee yctpolicrsu H1Y,, oOecne- , 
UMBaIOILee H3IMEPeHHe LIMTeABHOCTH OCTAHOBKH pacnpeje1nTesa B pado- 
UHX MOTO%KCHHAX H IpPHBOAMULee, C MOMOULbIO COpactiBatolllero ycrpoH- 
crpa CY, mpwemuyio cxemy B MCX /tHOe COCTOAHMe TPH HCKaKeHHH 
OGulero UNCAa 9-1EMEHTOB B KOE; KOMILICKT IpHemHLIx pete IT] —Odll, 
(PUKCHPYIOULMX-3aNOMHHAIOIWLMX BIABICHHbIC KOJLOBbIe 9.TEMEHTHI, H KOMI- 
qeKT HCnOAHUTeAbUBX pete //1—dH, odecmeuMBaIOLWUIMX HCMO.THEHHe 
KOMaHA TOJIbKO pH lipHeMe MpaBHIbHOrO KO/Jla. 

Santa, OOHAPyxKHBAIOWaA HCKaxKeHHA OOULEFO YNC.1a IIeMCHTOB, 
NpOWLOCTpHpOBana B JlaHHOM Cayyae Ha CTPyKTYPHNOM CXeMe AeKO- 
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ANPyouleroO yCTpOhcTBa, MpeAHasHaYeHHOTU A MpwheMa BpeMA-MMNY.1b- 
CHO-HHT€PBabHOrO KOJa, TaK KaK BPeMeHHbIe KOAbI MOTyunAW HaKOo- 
lee WHPOKOe APHMeHeHHe B Pa3AMYHbIX [IPOMbILUICHHbIX YyCTpOfcTBaXx 
TeA@MeXaHHKH. HeoOxOAMMO OTMETHTb, YTO aHaAOrMYHyW CTpyKTypHyio 
CxemMy OyjyT MM€Tb WeKOAMpyllne yCTpOfcTBa, HCNOAb3yOUWMe Apyrne 
THMbl MMMYJIbCHBIX MpH3HaKOB MW UMeEIOULME 3allWTy OT HCKaxKeHHA O6- 
IlerO YMCA BI€EMEHTOB KOA. | 
YcTpohctTBa, OOHapyxKHBawWlNe HCKaxKeHMe COulerO YHC/la 9eMeHTOB 
KOa, MO1YYMAH IIPpHMeHeHHe BO BCeX CYILECTBYIOLUMX CHCTeMax Te.1e- 
YpaB.1eHHuA WH TeeCHPHaH3aUHH C WaroBOH CHHXpOHHs3auHell. 


2. Sawuma, oOnapyocusainwan ucKartenue BpeMeHHUX 
napamempos Ko0a 


Santa, OOHAPyKHBaIOULad HCKaX%KCHME BPEMEHHBIX MapaMeTPOB KOLA, 
MOKeT ObITb MPHMeHeHa B W3ONPATebHbIX CHCTeMAaX, MpeAHa3Ha¥eHHbIx 
a mpvema 11000r0 mapamMeTpuyeckoro KOAa. Dror BUA 3alllMTH Baer 
BOSMOKHOCTb OOHAPYKUTb HCKAKEHHA BPCMCHHBIX MaPaMeTPOB B MOMAPHO - 
HMNY.IbCHBIX, AMMIMTY AHO-HMMYJIbCHBIX, YACTOTHO- WH YHCJO-AMINYABCHBIX 
Kolax. B BpeMA-HMMYyIbCHbIX, BP€MA-HHTePBabHbIX MH BPEMA-UMIYABCHO- 
HHTEPBaIbHbIX KOMaX COOTBETCTBEHHO UMEeTCA BO3MOXKHOCTh OGHapy- 
0KUTb MCKAKEHHE Y.AIMHEHHBIX JICMCHTOB B OOJIbLYIO CTOPOHY UH UCKa- 
*KCHHE QJIEMCHTOB, HUMeIOWLMX MOCTOAHHY!IO AMTeAbHOCTb. OnnH U3 
BapWaHTOB CXeMbl, OOHAPyKHBAOUIWA HCKaKeHHe BPeMeHHbIX mapamer- 
PpoB KOJa, MpuBeweH Ha CTpyKTypHOH cxeme puc. |. M3 pucyHka BuaHO, 
NTO YCTPOHKCTBO, BbIABJIAIOULeCe YAIMHeEHHbIe 37eMeHTHE JIM u JAWMH, 
NP MCKaKEHHAX YAMHEHHBIX 9CMCHTOB B OO.1blUy!IO CTOpoHy Bo3sseli- 
CTBY!IOT Ha CX€My KOHTPO.1A YAMHeEHHOrO 9IeMeHTa KO, KoTOpaa nmpu- 
BOAMT B AeHcTBHe COpacbiBawulee ycTpoticrBo CY. B pesyaprate neKo- 
AMpytoulee YyCTpOHCTBO NAPHXOAHT B UCXORHOe COCTOAHMe, UCKJIOUNB 
BO3MOXKHOCTh HeMpaBHAbHOrO cpaOaTbiBanua M3ONpaTeAbHOH CHCTeMbI. 

YcTpokcrsa, OOHapyKuBalouMe WCKaxKeHHe BPeMeHHBIX napamMeTpos. 
KONA, NOAYYHIW TakK%Ke MPHMeHeHHE BO BCEX CHCTeMAaX Te/leympaBeHus 
H TeTe@CHCHaH3ailWH C WaroBoh CHHXpoHH3aunel. 


3. Gaujuma, oOnapy2xcusawwan ucKasenue UMNYABCHELX 
NPUZHaKOB nue 


~Sauluta, oOHapy xXuBaloulaa UCKaKeHHe MMITY JIBCHBIX I PH3HaKOB KOfa, 
Kak MpaBHO, HCHOAbSyeTCA B CONCTAHHH C 3aulHTOH, OOHapyxuBalolUen 
HCKaKeHHA OOWlerO YHCa 9eMeHTOB KOMa, H MOKEeT OBITS ocyulect- 
BACHA TOAbKO B TEX CAyY4aAx, KOPa Ha MeCTe BbIMaYH KOJOB HMeeTCH 
BOSMOXKHOCTb OCYLUIECTBHTb Mpvem nepelaBaemoro KONa B JIMHeMHOK 
enw. Havboree npocto paccMaTpuBaemMbiA NpHHLHn nepenay Hw nepe- 
mpvemMa KOMa OCYULECTBAReTCA NO MPOBOAHBIM JIHHHAM CBASH. OnHako. 
MPH ONPeMeeHHbIX YCJOBHAX 9TOT MPHHUKNM MOMKeT ObITb MPHMeHeH 
TaKKE MPH HCMOAb3OBaHHM BbICOKOYACTOTHBIX KaHaJIOB Ha BbICOKOBOJIbT -_ 
HbIX JHHHAX 91eKTpoNnepenayn. 
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[Ip Mcnob30BaHHW yKa3saHHOrO BbIWe MeTOAa NepewauH uM Mepe- 
mpHemMa KOMa MOXKHO OCYULECTBHTb COMOCTaBAeHHe Kawkoro Nepedan- 
HOrO 9eMeHTa KOMa C MPHHATLIM HM TeM CaMBIM OOHAPyXUTb -11000e 
HCKaxKeHHe KOMOBOFO 93/IeMeHTa, BbI3BaHHOe MeHCTBHEM NMOMEXH B AH- 
HeftHoh uenu. CTrpyKTypHan CXeMa, HATIOCTPHPylOllad 3TOT NPHHLLAT! 
o6Hapy Kena OWMOOK, MpHBeneHa Ha puc. 2. 

M3 pwc. 2 BuaHO, 4YTO KaxkKabIh BbIgaBaeMbIH 91eEMeHT KONA CpaB- 
HHBaeTCA C KOJOBLIM 9ACMCHTOM, MIPHHATDIM H3 THHEMHOH wenmwH cxemMon 
BHIABeHHA HCKaxKeHHA HMnyabcHBIX mpH3Hakos BH. IIpu oOvapyxenun 
HcKaxKeHHM cxema BV Bo3nehcTByeT 
Ha 3anupaiomee yctpotcTBo 3Y, 
KOTOPpOe HCKMNO4deT BO3MOMKHOCTH 
Haibyehiieh mepeayW KOJa B AH- 
HHO. Cpa6aTplBanHe SY nMpuBoAUT 
K nepemaye c PI] ua HIl kona 
C HCK@)KeHHbIM OOULHM YHCAOM 9.1e- 
MCHTOB, KOTOPOe BbIABIACTCA B Me- 
KOAMPylolulem YCTpofictBe cxemMo 
3auluTh, OOHAPyxuBalouleh HCKa- 
*KeHHA OOuLerO UHCAA YAeCMEHTOB 


Kona. Tako Bu 3auluTbl MOMKET 

Puc. 2, CrpyKTypHaa CxXeMa KOQHpylo- 6 6 
mero yeTpolictaa c 3aufuToll, o6Hapy- ObITh MPHMCHEH AA OOHApy Kenny 
*KHBalOWUleH HCKAXeHHA BPeMeHHDIX HCKaxKeHHA HMIMYJIbCHbIX MPH3HAKOB 
HMIYAbCHbIX MIPH3HAKOB KOJa B YHCNO-HMNYJIbCHbIX, BPe@MA-HM- 


NYJbCHbIX, BDeMA-HHTePBaJIbHEIX, 
BDeMA-MMIY AbCHO-HHTeEPBaAbHbIX, AMMAHTYAHO-HMTYAbCHBIX, MOAAPHO- 
HMITYAbCHBIX, YaCTOTHO-HMIMYAbCHBIX HM MO3HUHOHHO-HMMYJIbCHEIX KODaX. 

KouKpeTHOoe MpumeHeHHe 3allHTa, OOHapyKHBaloulad MCKaKeHHe 
HMMYJIbCHBIX MPH3HAKOB B KODE, MOAyuna B CHCTeMax TeACylpaBeHHa, 
paspaOoTaHHbix copeTckumMu aBpTopamMu CK-1 {1] a KPI [2] u B aMme- 
PHKAHCKOH cCaMOsalinWmawouleHh CHCcTemMe TeJIcynpaBjeHHA dupmp Be- 
cTHHrays3 [3]. 





4. Sawuma, o6xapyxcusanwwan ucKamwenue NYCKOb020 
anemMexma 


Jina McKalO4eHHA 3anycKka MmpHemyoro ycrpokcTBa oT Bo3saeACTBHA 
MMITYIbCOB MOM€XH B CHCTeMaX C WaroBOH CHHXPOHH3alneA MCNONb- 
3YIOTCA 3AUlMTbI, OOHapyxKuBalollMe HCKaKeHHe NYCKOBOTO 93/eMeHTA. 
Sra 3auluTa HMeeT BaXKHOe 3HAYeHHeE NOTOMY, 4TO MPH 3allycKe CHCTEMbI 
MMIY/JIbCaMH MOMEXH MpHeMHOe YCTPOHCTBO NPHXOAHT B HCXOAHOE 
COCTOAHMe He Cpa3y, a MO HCTeYeHHH ONpeMeAeHHOTO BpPeMeHH, PaBHOFO 
BPCMeCHH BOCCTAHOBeHHA MpHemHOrO ycTpofictsa. Ecau mo ucTeyenna 
BPeMeHH BOCCTAHOB/ICHHA HadHeTCA Mepewaya COOOWeHHA, TO OUCBHLHO, 
4uTO HOPM@JbHbIA MpHeM KOMa Oy eT HEBO3MOXKEH. 

Jina WcKaOueHHA 3aNyCKa CHCTeMbl CAYUaHHbIMH UMMyAbCaMu MYCKO- 
BOH 9AeMCHT, Kak MpaBH0, HMeeT OT.AHYHYWO OT KOAOBbIX 3/1EMCHTOB 
RAHTEbHOCTb. ITO MaeT BISMOXKHOCTH MPHMeHeHHeM MpoOcTeAUIUX CXEM 


10 


sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 


sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 


oOecheunTb 3alycK CHCTeMbI TOAbKO NpH MOcTyNeHHH NYCKOBOTO 93.1e- 
MEHTA 344aHHOH AAMTCABHOCTH MH, CTaMO ObiITb, OCOHAPyYKUTH HCKaKeHHE 
NMYCKOBOrO SA€MeHTa MPH MOCTYMWeHHH HMMMYAbCOB C HempaBHAbHOR 
AAIUTeCABHOCTbIO, KoHKpeTHOe MpHMeHeHHe 9TOT BHA 3aUMTHI novy4ns 
B CMHCTeMax TeneynpaBieHuA PTY [1], BPT {2, 4, 5], KPI [2] uw ap. 


5. Kodosue xomOunanuu, o6xapyocusamumue oumubKu 


B u30upaTeabHblx CHCTeMaX C WATOBLIM MPHHILMNOM CHHXpOHH3auun, 
HCNO/b3yOUWHX KOMOHHALMOHHO-paciipe leaHTebHbIA HAH KOMOMHaLLMOHHO- 
PacpeAeANTeAbHO-pa3MeAMTebHbIe MpPHHWLHNbl W3O4paHHA, maccuBuaa 
NOMCXOYCTOMYHBOCTb MOMKET ObITh OOecneyeHa MPHMeHeEHHeM KOAOBLIX 
KOMOWHALHA, OOHAPYKHBaIOUMX OAHY WAM HECKOAbKO OWHG6OK. 

OOuwian unex oT60pa KOAOBLIX KOMOHHALMH, O6HapyKuBalOlUHXx 
OWHOKH, COCTOHT B TOM, 4TO K KOAOBbIM 9ICMCHTAM, HCMOb3yeMbIM 
aid QOpMMpOBaHHA OObINHOrO KONa, BOGABAMIOTCA MONOAHHTebHbIE 
QI€MCHTbI HAH QONOAHHTeAbHbIe TOKOBbIE HMIMYJIbCHbIe MpH3HakH WA 
oOnapyxeHHa ouMOoK. JonoaHuTeabHble 91eMeHTEI HM TOKOBbIC HMNYJbC- 
HbI€ MPH3HaKH, YBeAMYHBAA YHMC1O 3TeMeHTOB KOMOMHMPOBaHHA H COOT- 
BeTCTBEHHO OOuee YHCO BOSMOXKHBIX KI0B, HalOT BO3MOX%KHOCTb OTO- 
OpaTb TakHe KOMOBbIe KOMOAHAUHH, KOTOpble MOXKHO OTAMYUT Apyr 
OT Apyra NpH 3a4aHHOM Yvcie OWMGOOK. Takum o6pa3oM, paccmaTpH- 
BaeMBIA MpHHUMM OOecmMeyeHHA NaCCHBHOH MOMeXOYCTOMYMBOCTM XapaK- 
TepHsyeTcA OOAZaTebHbIM YBeAMYeHHeM M3ObITOUHOCTH CHrHajos [Koda]. 

YcTaHOBH3 OOuiMe MPHHLUNb OTOOpa KOMOBLIX KOMOHHALHA, O6Ha- 
Py KUBaIOWWNX OWMOKH, Nepefwem K HX NPHAOKeHHIO NMPHMEHHTeIbHO 
K 4HMCO-MMMY/bCHBIM, BDEMA-HMMYAbCHbIM, BDCMA-HHTCPBabHbIM, BPeMA- 
HMMNY/IbCHO-HHTCPBaAbHbIM, AMMMHTYHO-AMMY/IBCHBIM, MT OJAPHO-AMMYAbC- 
HbIM WH YaCTOTHO-HMMYJIBCHBIM KOaM. 


a) TIpuHuune oT60pa KOAOBLX KOMOHHALHA, O6Ha- 

PYXUBAMOWHX OWNMOKH B KH3IOHPATeEABHBIX CHCTe- 

MaX C YHCATO-UMMNYABCHBIMH, BPeOMA-UMNYAbBCHBIMG, 

BPE€MA-HHTEPBAAbHUMH HW aMNAWTY DHO-MMNYAbC- 
HbiIMH KOJa4MH 


Ilia oT6opa KOROBbIX KOMOHHALMA, OOHAPyKHBaOWlMx ONY OWMOKY, 
HeOOXOAHMO K KOJOBBIM 3/1eMeHTaM, HCMOAb3yeMbIM pH OpMupoBaHHA 
o6bINHOrO KOZa, HOOaBHTb ODMH KODOBbIA SeMeHT. Yucao KOMOUHAaUHA 
B 9TOM Cily4ae MOKeT ObiTb ONpeeAeHO No u3BecTHOH [6] cbopmyaze 


M = 2°¢°', (1) 


rae S;—-MOAHOe 4HCMO 97eMEHTOB, BKMIONAA MH AOMNOAHHTeAbHBIA. 
M3 mpusezenHoh opmyabt BUAHO, 4TO A3 OOlerOo BO3MO%*KHOTO 


gHcla KOMOHHauWHA 
/ 


tn=S¢ , 
S © S; 
o t awe 
Lie ad 
of tn 
"tn 
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HCNOAb3SYCTCH TO.TbBKO MO.TOBHHd KOMOHHaUWHH 


ee ia) fe (3")+ C )+ se 


HanpHMep, BCe YeTHbIC COUeTaHHA; Tora BTOPad NO.TOBHHaA H3 HeverT- 


HbIX COUeTAHHA 
y ele 5 S | S 7 S 
2 hae (°F) 4 ( +r) 2 


oO6pasyeT 3anpemennble KOMOHHAUHH, 

BEllleH3A0%KeHHOe MOKa3biBaeT, UTO 06a OMHOUHAA OWHOKA B pabo- 
ueft KOMOMHALLMH MpeBpallaeT ee B 3anpeuleHHyiO MU TakuM OOpa3oM 
UMeCTCH BOSMOXKHOCTH OOHAPyxKUTh OWNOKY. Uacro B H3ONPaTeIbHbIX 
CHCTEMAX HCNOAb3yIOTCH KOAOBbIe KOMOMHAWMH Ha OHO COYeTAHHe 


(S.) 
= Stn 


KOTOPble JlatOT BO3MO?KHOCTh OOHAPyXUTb HECKOAbKO O/HOTHMHbIX 
ouu6oKk. Tak, KOROBbIe KOMOHHAILHH HA OHO CONeETAHHE JLalOT BOSMOK- 
HOCTh OOHAPyxXUTh S;——S;, OWHOCK NPH MOABEHHH AONO.THHTCIBHDIN 
QI€MCHTOB H Sz, OUMGOK Mp YHHYTOXKeHHH H3OUNPaloOlwHX 9/1CMEHTOB 
B Kone. ACHO, "WTO ABOHHYIO OWM6KY, BEISBAaHHY!O MOAB.TCEHHEM OJHOTO 
AONOJHHTe.IbHOrO 3B.1CMCHTd C OJLHOBDEMe HHEIM NnomaBJIEHHeM OJLHOLO u30u- 
pawlllerO 31eMeHTa, KON, MCMOb3y!IOULHA KOMOWHAWMH Ha OHO CONC- 
TaHHe, He OOHAPyKUBaeT. 


6) Tpunnunu or60pa KOLOBHX KOoMOHHATHG, 
oGHAPY KHBAWULHX OWHOKH BUZONPATe 1bHBIX CHCTEMAN 
| C BPe€MA-HMNYAbCHO-HHT@PBadab HLIM KOJLOM 


Oco6enHOCTbIO BPEMA-HMMY.1bCHO-HHTEPBaIbHOrO KOLA ABAAETCA BOS- 
MOKHOCTh MpeoOpazoBpanns, MOJ, BOSAeENCTBHEM OMNOUHOrO HMMy.1bca 
NOMEXH, LBYX CBASAHHLIX 91€MeEHTOB KOPOTKOFO HMMIyIbCa HW Y/IMHCH- 
HOFO HHTepBala B YAAHHCHHBDIA AMMYbC HM KOpOTKHA HHTepBad, HAN 
Np yHHYTOKeHHH MOMeXOf YWaCTH YAHNeHHOrO HMmy-1bca Mpeoopaso- 
BaHWe YJLIMHEHHOTO UMMylbCa M KOPOTKOrTO HHTepBala B KOPOTKH. 
HMIY-1bC H B YAJIHHeHHbIA MHTepBa.l, 

Mcnoabp3ya dopmyay (1) H YUATbIBAd BbIMeH3102%KeNHOe, BbIPAKCHHe 
JIA WHCAa KOMOBBIX KOMOMHALMA, OOHAPYKHBAIWILNX OLINOUHYIO OWUMOKY 
JIA BPCMA-HMMY.IbCHO-HHTepBaIbHOFO KONA, MOKET ObITh HalWcatio 
B C/E MYIOULEM BH Le: 

M=:9' 2?" (2) 
H.1H 
M=2' ‘92? (3) 


licnoab3y# KOAOBbIe KOMOHHALHM, Ofpede-isembie OpMy.1aMH (2) 
HH (3), MOKHO OOHAPyKHTb OWHOKY, BbISBAHHY!O BO3CHCTBHEM OLH- 
HOUHOrO MMMyAbCa MOMeXH H ApPHBOMMLYIO K ABOHHOMY MpeoOpasoBa- 
HMIO KOJLOBLIX 3.IEMCHTOB B BPeMA-HMIFY.1bCHO-HHTeCPBa1bHOM KOJE. 
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B u35upatebHbixX CHCTeMaX, MOAYMBUIHX MpHMeHeHHe B TeJleMexa- 
HHKe, YaCTO HCNOAb3yIOTCH KOMOBbie KOMOMHALHH Ha OHO coyueTaHHe 
C pa3/eIbHbIM KOMOWHUPOBAHHeM HMMMYAbCOB MW HHTepBaos, KOTOpble 
atOT BO3MOXKHOCTbh OOHAPYKUTh HECKOJbKO OJHOTHMHBIX HCKaKeHHA. 

Popmya unc4a KOMOnHaLHK, OOHAPYKHBAaIOULMX HECKOAbKO OJHO- 
THNHBIX OWHMOOK, UMeeT CaeAyIONLMA BHA: 


a UG. ) | — 


Hicno.b3y4 KOAOBbIe KOMONHAILMH, OMpeteasemple cbopmy.ioh (4), 
MOKHO OOHAPyKNTh i——i, OWMOOK, BbISBAHHbIX YJJIMHEHHeEM HMMIYJb- 
cOB H J, OUIMOOK, BbISBaHHbIX YKOPOWeCHHEM YAVIMHEHHBIX HMITYIbCOB 
nO BO3neACTBHeM NoMexH. HCHO, 4TO ABOMHYW OWNOKy, Npu KOTOpOL 
UUC1O H3OHNPalOlHX HMMYAbBCOB M HHTepBalOB He UCKaKaeTCA, paccmat- 
PHBaeMaA Pa3SHOBHALHOCTb BDEMA-HMIY.IBCHO-HHTePBabHOroO KOa OOHAa- 
PYXKUTb He MOKET. 


Bb) II puHunns OTOOPa KOZOBHX KOMONHALUG, 
OOHaAPYXKHBAIOWHX OWHOKH BU3ZONUPATeEABHBIX CHCTeEMAX 
C NOAAPHO-HMNYAbBCHBIMH KOAaAMH 


OriMyunteibHad OCOOeHHOCTb OT6Opa KOAOBHIX KOMOHHAlLUH, O6Ha- 
PYKHBAWMWINX OHY OWMOKY B H30NpaTembHbIX CHCTeMaxX Cc wWaroBoH 
‘CHHXPOHH3alLHeH, HCNO/JIb3YIOIMMX MOAAPHbIE HMMNYIbCHbI€ MpH3HaKH, 
COCTOHT B TOM, ‘ITO H3 OOULETO BO3MO%KHOTO 4YHCa KOMONHALMA, paBHoro: 


M= 2+ 1st (G) MACY AACS) A... +(58) 2%. © 


rae 2,-+-1y—CyMMa ABYX TOKOBbIX HMMYJIbCHBIX IIPH3HaKOB HW HYAeBOro 
HMITYIbCHOTO MPH3HaKa, MOryT ObITb MPHMeHEHb! TOJbKO TaKHe KOJLOBbIC 
KOMOWHAILMH, KOTOPble HCNOMb3YIOT [Ba TOKOBbIX MMMYJIbCHBIX MPH3HaKa. 
B aHHOM Cayyae 9TOMY TpeOoBaHHIO OTBeYaeT TObKO MOCeAHHH 4eH 
B (opmyze (5) H uncaO pabounxX KOMOMHALMA ONpederutca: 


Ma 2'1, | (6) 


licnowb3yx ycTaHaBanBaemble opmy.0h (6) KOgOBLIe KOMONHAaLLUH, 
MOMKHO OSHAPyYXKHTb OAMHOUHYIO OWNOKYy, CBA3aHHYIO C YHHYTOKEHHeEM 
HOMexXOH OHOFO H3 KOMOBbIX 9/IEMCHTOB, TaK Kak B CHCTeMaX pac- 
CMaTPHBaeMOrO THNA 3TO MPUBOANT K HCKaxKeHHWO OOLero 4HCAa 371eMeH- 
TOB KOJla, KOTOPOe OOHAPyxHBaeTCA COOTBeTCTBYIOWeH CxemMoH. TakHM 
OOpa30M, MpPHMeHeHHe BTOPOTO TOKOBOrO MMMYyAbCHOrO MpH3Haka B NO- 
~1ADHO-HMNYJIbCHBIX KOJaX pPpaBHOLeEHHO OOaBeHHIO JONOJHHTeAbHOrO 
KOOBOrO 3eMeHTa WIA OOHApyKeHHA OUWMOKH. 


r) ITpuHuunb OTOOpa KOROBHX KOMOHHALHG, 
OOHaAPYXKUBAWWHX OWHOKH BH36HPaTeEAbHBX 
CHUCTCM4AX C UACTOTHO-HMIYAbBCHBIMH KOZaMM 


OT6op KOAOBBIX KOMOMHANHA, OSNApyxuBaloUlMXx OAHY OWHOKY npH 
HCNO.Ib3OBAHHH YACTOTHO-HMIYAIbCHBIX KOJOB B M30UpaTe.IbHbIX CHCTeMAaX 


i 
« 
Lo 
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C waroBoh CHHXpOHH3anHeH, 2OKeH ObITb MPOW3BEMeEH H3 BO3MOXKHOTO 
uHCa KOMOMHALLMH, KOTOPbIe ONpeneamoTca Clenylomeh oOumeh dop- 
MYy-IOR: 

aoe Re, S; 0 S} 1 S} 2 St Ss 
Mamtk + 19'S) K+ (SF) K+ (S) Kr + (S) AP 

(7) 

rae K,-+ lg—cymMa Ky TOKOBbIX HMNYABCHBIX MPH3HaKOB UH OAHOTO: 
HyeBoro MMNYIbCHOrO ApH3HaKa. 

Tak KaK B H3ONPaTe/IbHbIX CHCTeMaX C WaroBoh CHHXpOHH3auHeh 
(KAKMbIA S7eMeHT KOMa O6M3aTeTbHO HeCeT CyHKUHIO CHXPOHH3allHH) 
MOryT ObITb MpHMeHeHbl KOJOBbIe KOMOMHAWMH, COCTABJIEHHBI€ TOJIbKO- 


W3 CON€TAHHA TOKOBBIX HMMYJIbCHbIX MPH3HaKOB, NMOITOMY 4HCAO pabo-. 
UAX KOMOHHALHA ONpeeAHTCA MOCeAHAM YACHOM M3 BbIpaKeHha (7) 


M= Le (8) 


Mcnoab3yA KOAOBbIe KOMOnHALLMH, ONpenernemble copMy.1oh (8),. 
MOXKHO OOHAPYXUTb OAHHOUHY!O OWMOKy. 

B KeKOTOpbIX H3ONPaTebHbIX CHCTeMaX C WarOBOM CHHXpoHHsaunedi,. 
1d YMeHbIICHHA BPpeMeHH MepewauH, HAYT Ha NatpHehwee yMeHbUUeHHe 
YHCa KOAOBbIX KOMGUHaWMA [7]. DTO MaeT BOSMOXKHOCTh OOpa3z0BaTb 
YaCTOTHO-HMIYJIbCHbI€ KOZbI CO CMEHOM MMMYJbCHEIX NPH3HaKOB, Y KOTO- 
PbIX JQ/JMTeCAbHOCTh HHTepBana Maa MO CpaBHeHHIO C AAMTeAbHOCTbIO 
pa6ounx umnyapcos. J{anHblfi BU YaCTOTHO-HMNYABCHOrO KOa TakxKe 
flaeT BOSMOXKHOCTh OGHAPyKHTb OAMHOUHYIO OWMKOKY, a YNC10 pabounx 
KOMOBbIX KOMOMHAaLHH, IIA paccMaTpHBaeMOrO KOMa, MOKET ObITb ONpe- 
eteHo no dopMyue | 


M=K,(Kp—1)°. (9) 


PaccmoTpeHie NpHHLHNOB OTOOPa KOAOBbIX KOMONHaLMH, OOHapy- 
*KHBAIOWUHX OWHMOKH y pa3JHYHbIX H38OMpaTeIbHbIX CHCTeM C WaroBon 
CHHXPpOHH3allHeh, MOKa3blIBaeT, YTO 9TH CBOHCTB4 KOAOB MOryT ObITb 
NOJYYeHbI MPHMeHeHHEM JOMOVHHTEIBHBIX KOJOBbIX SJIEMEHTOB HIM TOKO- 
BLIX HMMYAbCHBIX MpH3HakoB. Takum o6pa30M, JaHHbId npHHuun obec- 
MeyeHHA WaCcCHBHOM MOMeXOYCTOHYHBOCTH B H30UpaTe.bHbIX CHCTeMaX. 
C waroBof CHHXPOHM3alHeh cCBA3aH C OOR3aTEbHDIM YBeAMYCHHEM 
U36bITOUHOCTH KOA. 

KonkpeTHoe NpHMeHeHHe 3alilHTHI, OCHOBaAHHOM Ha UCMNOAbIOBAHHH 
KONMOBBIX KOMOHHaUHH, OOHAPyKHBaIOWWNX OWHOKH, NOAyYHAO pacnpo- 
cTpanenve B cucTemax TeseynpaBienua PBK [1], KPB [4], KPI [2}. 
M ap. 


6. Sauuma, oOnapyscusanwand uckaoeHue 4ucra u30U PAllMmUux 
anemMeHmOB KOOa 


Sauita, OOHAPyKMBalWllad HCKaKeHHE YHC.1a H3OHPatOWIHX 9.1eMeH~ 
TOB KONa, MOXKeT ObITh MPHMeHeHa B H3OHpaTe.IbHbIX CHCTeMaX C Waro- 
BOfi CHHXPOHH3alMeH MPH HCNOAb3OBaHHH YMCJIO-HMITYIbCHbIX, BDeMA- 
HMITYAbBCHBIX, BPCMA-HHTEPBaIbHEIX, BPeMA-HMIY.AbCHO-HHTCPBaIbHbIX,. 
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AMIMIATYAHO-HMMYJAbCHBIX, MOIAPHO-HMNYbCHBIX HM 4aCTOTHO-AMMYyabC~ 
HbIX KOJOB. 

Mckaxkenue 4WC1a H36NpalOulHX 3EMEHTOB KOMa MOET ObITb OOHapy- 
KEHO Pa3/IHYHbIMH NyTAMH. HanOosee acto HCNOAb3yeMble MeTOAbI OOHa- 
PY KeHHA HCKAXKCHHA MPaBHbHOrTO 4HMCa H3ONPalOluHX BTEMEHTOB KOA2: 
cle Ly IOULHe: 


a) IIpuMeHeHMe CHETHEIX CxeM Dan O6HAPYxKeHHA 
HCKAKCHHA 4YHCTaA H3ONPAWUWHX JAEMEHTOB KONA 


OTOT MeTOD OOHapyxXeHHA MCKaxKeHHA yNCAa H36upalOWMX 37eMeHTOB: 
COCTOHT B HCNOAbSOBaHHH CNelMa/IbHbIX CYeTHBIX CX€M JA NMpoBepKK 
MpaBHAbHOCTH MIPHHHMaeMOrO KONa. CueTHbie cXembl, mpoBepsiomne 
MpaBHJbHOCTb YHCa H3ONPalOWUMX BICMEHTOB, LalOT BO3MOXKHOCTH O6Ha- 
PyXHTb KaK HEQOCTayy, Tak H H3ObITOK 4HC.1a H3ONPalOULHX 9eMeCHTOB 
KOMa H MOryT ObITb MPHMeHeHbI B CHCTeMaX TeeynpaBeHHA HM Tesre- 
CHPHaIM3allAl, HCNOAb3YIOWIMX PasMUHble MPHHILUNb A3s6upaHHa. B yacr- 
HOCTH, PaCCMOTPCHHBIM MCTOA 3allNTb MOyun.1 MpHMeHeHHe B CHCTeMaX 
Teeynpapaenua BPT [2, 5}. 


6) IIpumMeneHue MmupamMudaarabuBXx ReKOMOMHATOPHHX 
CX€M C 3aULHTHBIMH LENAMH, OOHAPYXXUBAWLULUMH 
HCKaKCHHE YHCHA HSONPAWWHX IXTEMEHTOB KONA 


CrpykrypHaa cxeMa OAHOrO W3 eKOMOHHATOpOR c  3allLHTHEIMH 
WenAMH, OOHAPYXHBAaIOLWMMH HMCK@KEHHA 4MC1a H3OHPalOIMX 91eMeHTOB, 
mpwpezeHa Ha puc. 3. 

Ms pue. 3 BHAHO, ¥TO Wenb ucnoa- 
H€HHA KaxKMOTO MpHHuMaeMOrO CoOOobuLe- 
HHA COCTABJACTCA Yepe3 3aMaHHOe YHC0 
SJIEMEHTOB CXE€Mbl COBNANeHHA HW HeCOB- 
naneHua. Hanpumep, ucnomHenke nepsoro 
AaHHOFO MPOWCXOAHT Yyepe3s TPH 9e- 
MeHTa CXeMbI Copnawenua (P/7, 1/7 u 2/7) 
H Ba 3/@MeHT& CX€MbI HeCOBNaeHHA 
(3/7 u 4/7). Hapyuienue sanannoro ycno- Puc. 3. CrpyktypHasa cxema ze- 

KOMOHHATOPa C 3aL[HTHBIMH lle- 
BHA COCTABAeHHA WeNW WIA MCHOHeEHHA meat 
NPWHAMaeMOrO = COOOLLEHHA = NpHBOUT 
K 3aUlHTHOMy OTKa3y. J,aHHaf pa3HOBHHOCTh CXeMbl OOHAapy Kenna 
MCKaKEHHA YHC1a H3ONPalOWMX WICMEHTOB KOA NOYUWa NMpHMeHeHHe 
B CHCTEMAaX, MCNOb3YIOULMX KOMOMHALHOHHIe NpWHUANbl B3ONpaHHa. 
KOHKPeTHO 3TOT NPHHULAN 3allHTb] MpHMeHeH B CHCTeMax TeleynpaBae- 
Hua PBK, KPB, KPI], CK-1 u ap. 


B) IIpuMeneune NHpaMHAaIbHBX HAN 
NPAMOYrOAbHBIX REKOMOHHATOPOB CO CxXeMOA 34WHTH, 
OOHaAPyYKHBAWWMeH HcKakeHMe UHCAa H3ONpPawWMUX 
SIECMCHTOB NO TOKY HAW HANPAKEHHW 

CrpyktypHbie CXeMbl MHpaMHAa-IbHBIX H MPAMOYFOAbHBIX ReKOMOH- 
HaTOPOB, OOHAPyXKHBalOllHX HCKaAKEHHE 4YHC1a H36HPalOUIMX 9.1eMeHTOR 
NO TOKY HH HaNpaAxKeHHO, NpuBeeHbi Ha puc. 4. 
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li3 puc.4 un O BHO, UTO MHpaMH aban H NPAMOYFOJIbHad JLEKOM - 
OMHATOPHBIC CXEMbI COCTABAAIOT eM 1A BEIABACHMA TIpHHATOrO Ccoob- 
IWCHHA TOAbKO C MOMOLLbIO 3TEMEHTOB CXeMbI COBMANeHHA (CXEMbI HeCO- 
BHaeHUA OTCYTCTBYIOT), KOTOPbIe J4t1OT BO3MOXKHOCTb OOHAPYKUTH 
TOABKO YMeHbIeHHe UHCAa MSONpalOludX 39.1eEMeHTOB KONA HW HCKAIOUHT 
HCHpaBHAbWyiO paOoTy cxeM MpH Mo1OSHOM Hapywennu. IIpu yBeanue- 
HHH YHCa H3OHpalOUIMX 9IEMEHTOB B JLEKOMOHHATOPHDIX CXe€MAX YTOTO 
THMa MpHBOAMTCH B WeHCTBMe 3alIMTHLIM 91leMeHT, KOTOPbIH CpaOaTblBaeT 
nom seAfcraveM H3ObITOUHOrO HampAKeHHA WAH TOKa, CHHMaeMOoro 
¢ YCTPOCcTB, 3AMOMMHAIOMWMX TIPHHATHIC KOMOBbIE BXIEMCHTHI. SalllMTHbIA 
gleMeHTt 3 pW HCK@KEHHH 4YHMC.1a H3OUPalOllHX 9.1eMeHTOB KOJa Cpa- 
OaTpipaeT H MPHBOAMT YCTpOHCTBA, 3aMMHHAIOLILMe KOJOBbIC 9.1CMEHTHI, 
B HCXOJLHOC COCTOMHHe, UCK.104UaA HeMpaBubHylO paOboTy CXeMbI. 


v 


PW 





Puc. 4. CrpyktTypHaa cXema lApa- 
MHJaAbHOrO JLEKOMOHHATOPa C 3a- 
ILHTOH, O6HaAPysKHBaIOIWeH HCKa- 
7KCHHE YHCAa H3OHpalolllHX 3.1e- 
MCHTOB HO TOKY HIM Hall pssKCHHIO 


Puc. 5. CTpyKTyYpHasH CXeMa IIpsH- 
MOYFOAbHOTO AEKOMOHMHATOPA C 3a- 
WIHTOH, O6HaAPyxKHBalOnieH UCKa- 
2KEHHE UHCJa H3ONPalOWHX 3e- 
MCHTOB IO TOKY HJIH HalipavKCHHIO 


KoHkpeTHoe MpHMeneHhe JeKOMOUHATOP C 3aulHTOH MO TOKY HNoOwy- 
Ul B NOCAeMHeEM BapwaHTe CHcTeMbl Tejeympapsenua KPB, paspa6o- 
ranHoh B 1941 Lr. 

Kak paBuao, B COBPeMeHHBIX CHCTeMaX TEe1eyNpaBleHuy H TeAe- 
CHPHAH3alHH HCNOJIb3SYIOTCA OAHOBPeMCHHO BCE AONYCTHMbIE METOLLbI 
OGeCnHeYeHHA MWaCCHBHOH MOMeXOYCTOMUMBOCTH JL.1d MpPHHATOK CTPYKTYpbl 
KONa. TakKOe@ KOMMeKCHOe HCMOTb30BAHHE Pa3-1H4UHbIX MCTOOB ooecne- 
YCHHA TaCCHBHOH MOMeXOYCTOHYUBOCTH Aae€T BO3MOIKHOCTh OOHAPyXRXHTb 
HanvOosbwee YHC.1O OWWHOOK, BbISBAHHbIX BO3JEHCTBHEM MOMeXH. 


b. Mapametpuueckne KOsb!, OOHAPYKHBaloulHe OLHY HAM HECKOJbKO 
OWIM6OK Tp KOMMJeKCHOM HCNOAb30BaHHH pa3AM4HbIX MeTOAOB 
oGecneveHHA NMaccHBHOH NMOMeXOYCTOH4HBOCTH 


[IpH KOMMAeKCHOM HCNOAb3O0BaHHH Pas4HYHbIX Me€TO/OB o6ecme4yeHHA 
MacCHBHOM MoMexoyCTOHYMBOCTH B H30MpaTebHbIX CHCTeMaX C WaroBoli 
CHHXpOHH3allue MOKHO (POPMHpPOBATb PasAMUHble NapaMeTPUYeECKHe KOMI, 
OOHapyKHBaWIIMNe OAHY HAW HECKOAbKO OWIHOOK. 

Ha puc. 6 pwBenenbl pas IMINble THI MapaMeTPH4eCKUX KOAOB, 
Ha KOTOpbie BOSMeACTBYIOT CayuahHble HMMY.1bCbl MOMeXH PasAMNHOLO 
3HaKka, MPHUeM KOMOBbIC HMMYAbCLI MOK@3aHbl 3aWITPHXOBANHLIMH, a@ HM- 
HY.IbCot WOMCXH-— CIMOWHBIMH Y@PHbIMH UMIY.ThCaMH, 
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Hepeftiaem k paccmoTpeHuio. cpoticTs 


KOLOB 10 OOHapykeHnio 
HOH MOMeXH, 

Ha pyc. 6 npupener YHC/IO-HMITYJIbC- 
HbIA KOA, WCNOAb3yIOWIMA B KayecTBe 
HMNYIbCHOrO MpH3Haka Ba 4MCAOBbIX 
KOa C 4Y€THBIM YHCJIOM HMIy/IbCOB, KO- 
TOPble MalOT BO3MOX%KHOCTh OGHAapyxXUTb 
Kak OAMHOUHY!O, Tak WH ABOHHYIO OWMOKY 


B Kone, rae M==2°¢ (S; paBHoO 4uncay 
paOounx 9a1eMeHToB), H OGecneuNTb 3a- 
WMTHbIA OTKAa3. 

IIpH BosnefcTBHd OAMHOUHOrO uM- 
NybCa MOMeXH Oy eT HUMETb MECTO HCKa- 
*KeHHe OOulerO 4HCa 3AeMEHTOB KOMA, 
KOTOpoe OOHapyxXUBaeTCH COOTBETCTBYWO- 
uleH cxeMOH, MH HenpaBHbHaA pa6oTa 
CXeMbI OyjleT HcKAIOYVeHa. Boszeticraue 
ABYX MMMYAbCOB MOMe€XH MOTYT BbI3BaTb: 

1) yHHyTOwKeHHe MMNMyAbca B OnHOM 
padoue cepHu uw mosBaeHHe nononHu- 
TEbHOrO HMIybca B Apyro padoueti 
Ce pHH; 

2) YHMYTOKeHHe ABYX 
B OJLHOH H3 pa6ouux cepuh; 

3) MOMBAeHHe AByX jONOAHHTeAb- 
HbIX MMMY.IbCOB B OHOH H3 pa6ounx 
cepuh. 

Bce nepeunc.eHHble BbILIe HCKaxKe HUA 
OOHapyKMBalWTCA CXeMOM, MpoBepsoMen 
4HCO HMMYIbCOB B paOoueh cepuu Han 
CX€MOM, KOHTPOJMpyioluleh BpemeHHpiit 
MPOMCKYTOK Mex Ay paOounMu cepnamu, 


IIpuMekenme KOROBLIX KOMOnHALMA, 
1 


HMIY.1bCOB 


OOHAPyKHBaIOWNX OHY OWMMOKY Q"t 
B H30HpaTe/bHbiIX CHCTeMax Cc 4HC;O- 
MMNYAbCHBIM KOJLOM, 2aeT BO3MOKHOCTH 
OOHapyXKUTb AO YeTLIPeX OWIH6OK, BLI- 
SBaHHbIX BO3ZEHCTBHEM MOMeXH. 
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Pa3-IM4HbIX TapaMeTpH4eCKHX 
OWHOOK Mpu BOsHeficTBHH cyuaHHOW MMNy.1bc- 


. re 


L, tp =var " be 
Cp 6, 0= CORSE M2 


page ay 


bp- var 
ti, t, P= Const 





M=2° 


6) 


C, = var ae 
Lp, l, p= Const ns, 


yiaqam 


t,.to= var _9t*p 
£, p= Const sea 


1) 


A, yar aia 
bi. tp,l,p=Const oe 


7 


Hy = var é 
bi,tp,¢, p=Const Mr2 











My = var 7 é-t ptt 
tit, t,p=Const M-(p)2 
u) 
f= var M=Ky (Ky-1)" 
t= Const MMe (Mp 


Puc. 6. Ilapametpuyeckue Kon, 
NOABeprawilHecaA BO3eEHCTBHIO 
ORHHOUHbIX HMITYIbCOB MOMeXH 


Ha puc. 6, 6 npusenzen BP€MA-HHTepBabHbIA KOA, KOTOPBIH npu 


BO3CHCTBHH ONMHOYHBIX HMIY/IbCOB MOMeXH OOHAPyXKuBaeT MCKAaKeHHE 
Kak MPH MOABCHHH MONOAHKTEABHbIX S@MEHTOB, TaK HM IPH yHHYTOXxe- 
HHH OTACAbHBIX 37€MEHTOB KORA. IIpw nonadanun Ha Oasy nepenasae- 
MOrO KO/a ABYX HMITY1bCOB NOMeXH Pa3HOrO 3HaKa MOXKeT HMeTb MecCTO 
YHMYTOKeHHE OAHOTO pabouero MUMMY IbCa WH MOABeHMe HOBOrO HMIy.1bca 
Ha OAHOM H3 CBOOOAHbIX BpeMeHHbIX NO3HuMA. ITH OwNOKH MOryT ObiITb 
GOWapyKeHbl HCMOAb3OBaHHEM KOMOBBIX KOMOHHALMA, OT-AHYAIOWIAXCA Ha 
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TpH mepeXOAa HIM MpHMeHENHeEM 3alUHTbl OT HCKAKCHHA BDeMA-HHTep- 
BANbHOFO HMMYy/bCHOFO MpH3HaKa B SaMKHYTbIX AMHEHHDIX WENAX, Hallpl' 
Mep, MPpOBOJHBIX JIMHHAX CBASH. 

Uncs0 KOMOBLIX KOMONHAWHK, OTAMUAIOWIHXCA Ha Tp MNepexodd u 
CHOCOOHLIX OGHAPyKHTb BBE OLWMOKH, MOKHO ONpekeHTb MO copmy- 
ae [Oj 


Dp 
M< ayy (9) 


rie p— 4HC.10 HHTepBatOB B KOE. 

Mpumenenve KOMOBbIX KOMOMHALMA C ABYMA HAN TPeM nepexoaMmu, 
OOHAPYKUBAIOLWIMMH OY WAH ABE OWWHOKH BO BPeMA-HHTEPBaIbHOM KOE, 
MOKeT ObITb OfpaBAaHO %esaHveM OOHAPY2KHTb OWHOKU, BbISbIBAeMbIe 
HEHAN@KHOCTbIO LEHCTBUA OTeIbHBIX 9 TEMCHTOB H36upate.IbHOHW CHCTEMBI. 

Ha puc. 6, 8 MpuBeeH BPeMA-HMMYIbCHBIA KOU, KOTOpLIA MpH 
BOSAEHCTBHH OJIMHOUNDIX HMIYJbCOB MOM€XH OOHAPyKMBAeT HCKMKEHHE 
Kak TIpH NOMB-CHHH JLONOAHHUTeABHLIX 3ACMCHTOB B KONE, Tak MH np 
YHHUTOKCHMH YaCTH yAIMHEHHOrO 31eMeHTa HIM OTIE@IbHbIX 9/1@EMCHTOB 
Kota. TlowBreHHe AOMOAHHTE.ADHDIX 9CMCHTOB HAH YHUNTOKCHHE OTETb - 
HbIX Q1CMeCHTOB OOHapyxHBaeTCA CXeEMOHM 3allMTbl OT HCKAKCHHA oOulero 
WHC1a 9.IEMCHTOB KOMa, & YHMYTORKeHHe YaACTH YAIHHEHHBIX HMNY-AbCOB 
OOHapYXKHBACTCH MPHMEHEHHEM CXCMbI 3AlUMTbI OT HCKAKCHHA BPeCMCHHbIX 
HapaMeTpOB KOJa HIM HCMOAb3OBAHHEM KOJOBDIX KOMOHHAaILHA, OOHa- 
PYKHBAIOULNX OANY CUIHOKY. 

IIpu BOSHHKHOBeHHH NOD Bo3leHCTBHeM MOMeXH ABOHHOK OWHOKA — 
NOMaBAeCHHA YaCTH YAIMHeHHOrO HMMyjibca HM YAAMNeHHA COCceANeTO 
KOPpOTKOrO MMMMyjbca-— MO#KeT HMCTb MECTO mpeoOpasopanve OAHOTO 
Hepelabaemoro WavHorO B ApPyroe. Ito MO*KeT ObITh OOHAPy2KeHO HH 
HCNO.1b30BaHHEM KOAOBLIX KOMOMHAUHH, OTAMUAIOLIAXCA Ha TPH Nepexoda, 
IH B SAMKIYTHIX AWHeANDIX CHCTeMaX, HallpHMep, MPOBOANBIX -THIHAX 
CBASH MIPHMCHEHMeM 3alHTbI OT MCKAKCHHA UMIYABCHOTO nmpu3Haka KOA. 

Ha pune. 6, 2 mpuBpedeH BPeMA-UMITY.IbCHO-HHTePBaAbHbIA KOA, KO- 
TOPbIf TIpH BOSMeEACTBHH OAMHOYHLIX HMMY-IBCOB NOMCXH oOHapy KHBaeT 
OWHOKH, OGYCOBIEHHbIe NOABACHHEM AOMOJHUTC-IBADIX STEMEHTOB B Kole 
HM YHHUTOXKKeHHeM YaCTH YMIMHEHHO O SICMCHTA HAM OTMEIbHOVO 9.1e- 
Menta B Koge. TIpH ucnoap30BaHHH KOJOBLIX KOMOMHAHA C ABYMA 
nepexozamn [dopmyavi (2), (3) uw (4)] BO BpeMA-HMY.bCHO-HHTePBa.tb- 
HOM KO/e MOKHO OOHApyXKUTb BbISbIBACMOE OJHAM HMNYAbCOM TMOMEXH 
npotinoe HCKaKeHHe, BOSHHKaloUlee MPM YAAMHEHHH KOPOTKOFO HMMITYbCa 
M yKopoueHHM coceAHerO YJMIMHeHHOTO UTEpBald, WIM Mpu yHHYTOKE- 
HUM “aCTH YAMHeHHOPO HMMy4bCa HW YAMHHEHHM COCeAHETO KOPOTKOFO 
wuHTepBanta. OWwNOKH, BbIsbIBACMbIE BO3MeHCTBHeM ABYX HW Ooee HMIlyIb- 
COB MOMeXH, MOryT ObITb OGHAPyXeHbl UCMOAL3OBaHMEM KOOBEIX KOMOH- 
HaUMH, OTAMUAIOWIMXcA Ha TpH HW Gomee MepexOAOB WIM MPHMCHENHeM 
ZalllMTbl OT HCKaxKCHHA BPEMEHHDIX HMMYABCHLIX MPW3HAKOB B SAaMKHYTDIX 
nMHeHHBIX LenaxX, HalMpWMep, MPOBOAHbIX -THHHAX CBASH. 

Ha puc. 6, 0 mpnBeeH aMIWIMTYRHO-HMMNYAbCHbIA KOA, KOTOpbIA 
pH BOSLeEACTBUM OAMHOUHBIX HMITYAbCOB MOMCXH oOHapyKuBaeT OWHOKH, 
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BbISBAaHHbI€ = NMOABICHHEM JLOMOMHHTebHbIX 9/IEMCHTOB, YHHYTOKeEHHEM 
OTACMbBHOFO SACMEHTA HM MCKAKeCHHEM aMMIMTY HOO UMNYAbCHOrO npH- 
3Haka B KOe. Bce mepeuncrennbie OulMOKH OGHAPYyXKHBalOTCA C MOMOULbIO 
CX€MbI 3auIHTbl OT HCKAKEHHA OOWETO YMCA XICMEHTOB, CXe€M H 3aLLMThI 
OT HCK@)KeEHHA BPeCMeHHbIX MapaMeTPOB KONA W CXEMbI 3aLlMThI OT HCKa- 
2KEHHA HMINYJIbCHBIX MPH3HaKOB KODa. OWMHOUHbIe HCK@2KCHHA UMMMYJIbCHBIX 
NPW3HAKOB KOa MOryT ObITb OOHAPy>kKeHb! NPHMeHEHHeEM KOJOBbIX KOM- 
OuHaUHA, OTAMYAIOWHXCH Ha ABa Mepexolia. 

Iloapaeue Oombuero YHCAa MCKaxKeHHA AMIINTYAHbIX MMMYJAbCHBIX 
NPH3HaKOB MOKeT OblITh OOHAPYXKCHO NPHMECHEHHEM KOOBLIX KOMONHALLUH, 
OTAMYAIOWMXCA Ha TPH HW Oomee MepexXONOB, WIM B 3aMKHYTHIX .IHHEHHbIX 
CHCTCMaX, HaNPWMep, MPOBOAHbIX JMHHAX CBA3M C MCNOAb3O0BaHHeM 
3alHTbl OT MCKa)KEHHA HMMYAbCHLIX MPH3HAKOB KOA. 

Ha puc. 6, e u 6, o€ mpmBezeHbl UBe pa3HOBHAHOCTH NonApHO- 
UMNYAbCHOrO KOJa, KOTOPbIK Mp BO3TeACTBHH ODMHOUHDIX HMNYsAbCOB 
NOMeXM OOHAPyxKuBaeT OWMOKH, BbISBAHHble NOMBACHHEM JLONOMHUTeb- 
HLIX 3/1ICMCHTOB, YHUYTOXKEHHEM OTAebHOrO 3/CMEHTAa WH UCKaKeHHeM 
NOJAPHO-MMNYAbBCHOrO MpHu3sHaka. 

Bee nmepeuHcaeHHble OWMOKH B M3ONpaTeAbHbIX CHCTeMaXx C TO/AApHO- 
HMNYJIbCHbIM KOJOM OOH@PyxKUBalWTCA C NOMOLIbIO 3aUlMTbl OT HCKaxKe- 
HH# OOIWErO YMCA B3IeEMeHTOB KOMa, OT HCKaxKeHNS BPeMeHHIX Mapa- 
MCTPOB KOMa WM OT HCKaKeHHA NOJAPHO-HMNYABCHBIX MIPH3HaKOB KOJa. 
TIpMeneHve KOOB C OOAbWUMM 4HCIOM NMepexoNOB MEKIY KOJLOBLIMH 
KOMOHHaUHAMH =Helleecoo6pa3HoO, Tak Kak jaHHEI THM KOZa MOKer 
OLITh MPHMeHeH TOAbKO NO NPOBORHDIM JIMHHAM CBA3H, KOTOPble aloT 
BO3MOXKHOCTh OOHAPYXKUTb OObUIOe YHCO OWNMOOK C NOMOLLbIO CXeMbI 
SalHTbI OT HCKaKCHHA NOAAPHOFO HMMY/IbCHOrO MpH3HaKa KOMa, B Coue- 
TaHHH C APYrHMH 3allMTHbIMH CXeMaMH. 

Ha pwc. 6, & npuBeneHa O2Ha pa3HOBHAHOCTb YaCTOTHO-HMIYJIbC- 
HOrO KOlla, KOTOPaA NPN BO3AeHCTBMM OAMHOUHDIX HUMIMTYAbCOB MOMeXH 
N€peMeHHOrO 10Ka C YacTOTOH, COOTBETCTByWOleH u4acTOTe pa6ounx 
HMITYAbCOB, OOHapyxKHBaeT OWHOKY, BbISBAHHY!O NOsBAeHHeM DONOAHHU- 
TeJIbHbIX 3.ICMCHTOB, YHHYTOMKEHHEM OTMEbHOTO 37eMeHTAa H UCKarnKe- 
HH€M 4aCTOTHOrO HMMY/IbCHOrO Mpu3Haka. Bce paccmoTpeHuble OWHOKH 
B W3ONPaTeAbHBIX CHCTEMaX C YaCTOTHO-MMNY.JbCHLIM KOOM oOHapyxKu- 
BaloTCH C MOMOL[bIO CXEM 34lUHTbI OT HCKAXKEHHA OOLLETO 4NCAa 37eMeH- 
TOB KOAa HW CX€MOM 3aLLMTbI OT HCK@2KEHHA HMNYAbCHbIX MPH3HAKOB Kosa. 
IIpWMeHeHHe 3alHTbl OT MCKa%KCHHA AMNYAbCHbIX MPH3HaKOB B 3aMKHy - 
ThIX AMHEMHbIX CHCTeMaX, HallpuMep, ABYXCTOPOHHAA CHCTeMa CBA3H TIO 
BbICOKOYACTOTHBIM = MOCTaM, HCNOMb3yemaa B cucTeme CK, gaer 
BOSMOMKHOCTh OOHAPyXHTb H GOTbWIOe YHCIO OWWHGOK, NOsTOMy yno- 
TpeOneHHe KOAOB C GOAbIWMM YHMCAOM nepexONOB MOXxeT 6bITb onpaB- 
AAO TOAbKO Ha PaSOMKHYTHIX AMHEMHbIX CX€MAX OAHOCTOPOHHerO jeH- 
CTBHA. 

Kak BUAHO H3 BbILIeEH3102%KeHHOrO, NapaMeTpwyecKHe KOADI np KOMn- 
€KCHOM HCMO.1b30BaHHH pa3/IMYHbIX MeTONOB OOecneyeHHA NMaccHBHOHt 
NOMEXOYCTOMYMBOCTH alOT BO3MOXKHOCTh OOHAPyKUTb OAHY HW HeECKOAbKO 
OWHOOK, BbISbIBAeMbIX BOSJeHCTBHeM Cy4aHHOH MomexXxu. 
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I13 paccMoTpeHia cCBOACTB MapaMeTpH4eCKHX KOAOB TakxKe ACHO, 
UTO 3Ta Tpyfna KOAOB MOKeT OOeCMEYHTh HahexKHylO Nepelayy MaHHbIX 
nH60 Mp OTCYTCTBHH NOMeX, M60 Mp peAKOM MOMawaHHW HMMNYIbCOB 
nOoMeXH Ha Oa3y MepelaBaeMOro KOa H MPH OOA3aTe-IbHOM HOBTOpeHHit 
KAKJLO‘O MepeaBaeMOro KOA HECKOAbBKO pas. 
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Kano. mexu. xayxk, doy. B. H. AHHCHMOB 


NEPEXOJHbIE H YACTOTHDIE XAPAKTEPHCTHKH 
®A3O4UYBCTBHTEJIbHbIX BbINPAMHTEJEH C PEOCTATHO- 
EMKOCTHOH HArPY3KOH 


PasOuyBCTBUTebHbIe BLINPAMHTeEAM WMPOKO MpHMeHAOTCA B pa3iny- 
HbIX CX€MAX AaBTOMATHYeCKOrO yhpaBAeHHA HW peryAHpOBaHHA HW B U3Me~- 
PHTCABHOM TEXHHKe 1A NpeoOpa3zoBaHHA Hallpw.KeHUA MepeMeHHOrO TOKa 
B NOCTOAHHOe HaNpwAKeHHe, BeAMYMHA WH NOAAPHOCTb KOTOPOrO 34aBUCAT 
OT azoBoro CABHra Me@KY CHITHaiOM, MOMaHHbIM Ha BXOM CXeMbl, i 
HEKOTOPbIM OMOPHbIM HalpAKeHHeM. HanOoree uacTo da3z0uyBcTBHTeb~ 
HbI€ BbIIPAMMTeH PaOOTaiWT B pexkuMe, KOrla asosbih caBur MexKDy 
BXOAHbIM WH ONOPHbIM HalpAKeHHAMH paBeH Hy HAW 180° Jaa yMenb- 
WCHHA NybCauHH BbIXOTHOTO HalpsxKeHHA Harpy3ka cbasouyBCcTBUTeIb- 
HOFO BbIIIPAMHTeA, KaK MpaBHO, WYHTAPyeTCA EMKOCTbIO, YTO NpHBO- 
RAT K YBE/IMYCHHIO BPEMCHH YCTaHOBJIEHHA BLIXOAHOTO HalpwkeHHs npu 
BKJNOYCHHH CHPHafa Ha BXO Pa3sOuyBCTBUTe/IbHOFO BbINPAMUTeAA. 

EcaW Ha BXOL BbINPAMHTeA NOAaHO MOAYAMpOBaHHoe HanpsKeHHe, 
aMIWIMTY a KOTOPOrO H3MeHAETCA MO CHHYCOHAaIbHOMY 3aKOHY, TO Ha- 
“M4HE €MKOCTH Ha BbIXO€ CXeMbI BbISLIBACT AMIMVIMTYAHO-4aCTOTHbIe U 
(ha30-4YaCTOTHbIe MCKaKeHHA, HaMYMe KOTOPBIX YacTO aBAAeTCA HelO- 
nycTHMbiM. IIpu onpenenenHbix COOTHOWeHHAX MexKTyY NapameTpamMH 
CX€Mbl HM aMIVIHTY2OA HanpsKeHHA, NMOABENeCHHBIX K_ BBINPAMHTeAI0. 
B 9TOM C/iy4uae MOryT MOABUTbCA TakKe WH HeAMHeMHbIC HCKAKEHHA BbI- 
XOMHOFO HanpsKeHua., 

YCTaHOBUBLUIMeCA peKHMbl a3s04yBCTBHTeAbHEIX _ BRINpAMHTeveH 
C PeOCTaTHO-€MKOCTHOA Harpy3KOH paccmoTpeHbl B pabotax [1, 2]. 

Hactositan pa6ota nocealleHa MCCAeNoBaHHiO NepexOMHbIX HM YaCTOT- 
HbIX XaPaKTCPHCTHK B AMNGpepeHuUMarbHEIX MOCTOBbIX CxeMax (pa30- 
4YYBCTBHTCJbHbIX BbINPAMUTeeH C BeHTHAAMH H PeOCTaTHO-eMKOCTHOR 
Har py3kon. | 

Ha puc. | 4 2 npuseaensi ofHONOAyNepuHoaHaA UM AByXMoaynepvon- 
Hat AMMPPePeCHUMa-IbHbIe MOCTOBbI€ CXeMbI (ba3O4UyBCTBUTEAbHbIX BbINDA- 
muTeneh. B oOulem Cayyae MOCTeMOBaTebHO C BEHTHIAMM MOKET ObITb 


21 


sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 


sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 


BKMIOUVeHO LOGABOUNOe COMPOTUBAeHHE Fa C WebIO MOBbILIEHHA CTaOMb- 
HOCTH paOOTbI CXEMbI MPH H3MeHEHMH MapaMeTpOB BeHTHACH. 

IIpH HCCAeCAOBAHHH NePeXOAHHIX MPOWeCCOB B MPUBEACHHLIX CXeMaXx 
Cleaem C.1eAyOULne JOMYULeHHA 





Puc. |. OgnonosynepHoanan auppepenyvaspyan 
MOCTOBAH CXCMa (Pa3OUYBCTBHTeEbHOrO BbITIPAMHTEAA 


{. BuytpeHHee cCONMpoOTHB.eHHe BeHTHA B MIPpAMOM HalipaBJIeHHi 
NOCTOAHHO HM paBHO F;, OGpaTHOe COMPOTHB.CHHE BEHTHA PaBHO OecKO- 


HE4HOCTH. 
2. AKTMBHBIC CONMPOTHBACHMA H HHIYKTHBHOCTH paccesHua OOMOTOK 


TpaHCOpMaTOpa HACTOAbKO Ma/bl, UTO BAWAHHEM HX MOXHKHO TIpe- 
HeOpeub. 


T fer 





Puc. 2. JipyxnonynepHoquan AndpdepenunaibHan 
MOCTOBaA CXeMa (a3OUYBCTBUTCAbHOrO BbINpAMHTeAA 


3. Ha BbIXOMe CXEMbI BKIOUCHDI KOHACHCATOPh! AOCTATOUHO OOMbUION 
E€MKOCTH, MOITOMY B YCTAHOBHBLUIEMCA PeXKHMe MOMKHO CYHTATb BbIXOA- 


HOe HalpsKeHHe MOCTOAHHBIM. 
4. B mepexoMHOM pexkKHvMe aMMANTYAHbI€ S3HaveHHA MepeMeHHbIX 
HanpsKeHHA WH TOKOB, a TakKoKe MOCTOAHHbIC COCTABAIOUINE BbITIPAMACH- 
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HbIX HanpwKeHHA WH TOKOB W3MCHAIOTCA B TevYeHHe Nepuowa Hecyuiel 
YaCTOTbI HE3HANHTebHO, TaK YTO MOMKHO CYHTaTb 9TH  BeJIMYMHbI 
MC1I@HHO MCHAIOLUMMHCA (YHKUMAMH BPeMeHH. 

DO. Pa3z0Bplt CABHT MEXKAY ONOPHbIM HalpAKeHHEM HW HaNpHKCHHEM Ly 
Ha BTOPHYHOM OOMOTKe BXOAHOrO TpaHcibopmatopa paBeH Hya10 HAN 180° 
M BCerma BbINOAHAeTCH ycnOBHe, U on max > Uemax» HeOOXOAMMOe ILIA 
HOPM@IbHOH paOoTsl dbas0uyBCTBHTeAbHOrO BbIMPAMUTeA. 

YuuTbiBad CAeaHHbIe ROMYULeHHA M MOMarad AAA onpeleseHHOCTH, 
UTO MEPeEMeHHbIe HAaNPAKEHHA, MPHIOKeHHbIe K HeYeTHBIM BeHTHAAM B, 
W Bs, HaxXOMATCA B dbase, a HalpwMKeHHA, MPWAOKeHHDIe K UYCTHDIM 
BeHTHIAM B, uv B,,—B NpOTHBOdase, ONpeleHM CpeAHHe 3Haye- 
HHA TOKOB, MpOTeKaloulMxX Yepe3s BeHTHIH 3a Mepwon HecyuleH 4a- 
CTUTLI. 


J 
MrHOBeHHble 3HaYe€HHA TOKOB Yepe3 HeyeTHbIe BeHTMIM ig HM 4Yepe3 
YeTHbIe BeHTHAM 77 ONpeMeAMIOTCA BbIPaxKeHHAMH: 


B 
A / 
i’ Yon ie Hg == U, (2) (Yon. Max + Uy maz (£)] 6S ob — U (2) . 
SS CO eee Onn eet 
rR 'B 
{y 7 ae if 
i bon 42 U, (7) (Yon. MUL ar Us max (7)] cos wf Ue (@) 
=  ————_ee—FFSFSe ey 
rR | ’B 
rye: 
lg ==> 7, — CONPOTHBAeHHe Wem BeHTHAA, 


/ td 
U.(t) u U, (t) —Hanpskennf Ha BepXHeM HM HWKHEM KOHJCHCa- 
TOpax. ; 
B  cCOOTBeETCTBHH C MpPHHATBIMH JOMYLLeHHAMH, U'(), Ui) 


U > max (f) ABIAIOTCA MeJICHHO MECHAIOLMMHCA CYHKILHAMM BPeMCHH Np 


t> 0. 


B MOMeHTbI BPeMCHH, KOPAa BbINOHAIOTCA YC/IOBHA 


[Uon. max —- U2 naz (f)] cos wf — U" (f) = 0, 
[U on. mae — U2 max (t)| cos wt — UU. (f) ==), 


TOKH Yepe3 BEHTHIH NpekpaulaoTcA uM mp 9YTOM yrabl oTceykH §, H 
0. ONpeeAATCA BbIPaKeHHAMH: 


U’ (t) 
6 ees 1 
0081 To wae + Urmaal o 
ise (t) 
Pie scath eae ee a, 2 
a OC gn: mar! U» man (t) ( ) 


/ ff 
Tak Kak 3HayeHHaA U, (ft), U, (ft) 4 Ue max(t) ABAAIOTCAH = MeMeHHO 
MCHAIOULMMHCH (PYHKUHAMH BPeMeHH, TO YCPeHAA TOKH Yepe3 BeHTHIM 


23 


sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 


sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 


3a He pHO’L H3MeCHEHMH STHX TOKOB, NO.TYUHM: 





iG, ie , 
] f ae HULL + Y 2 naa O] COS wl — U’. (2) 


IR (t) => er rp ad wt — 
=O 
1] ; 
= if 9s {1Uon. Tey + Us» MRA (t)] Si A, ~~ 6... (t)}. (3) 
4-4, : . rf 
W ] ean MELD Us, MEL (f)] cos of — U . (Zt) 
I p(t) = on i ae dwt == 
ah | 
I : , 
foot oP yy MO Meta U; NLL (£)] Sin os = bu (t)} : (4) 


Moactas.1aa B Bulpaxkenua (4) nH (5) 3Hayenne 


U, Hea (Z) 
n 


UO aay HLA (t) — 


rie W— KOIpPnneHT TpaHcopMauHH BXOLHOrO TpaHcdopMarTopa, 
H Y4HTbIBad ypaBHenns (1) vu (2), MO1y4HM OKONUAaTebHO: 


/ 1 
|p (f) ca a (Un. Hb a NU gx, HAD (t)] (sin 4, <= 0, COS 01)3 (9) 
I (f) == ap Aer 7, Won. White nu yy Hew (2)] (sin Ny — fi, COS b5). (6) 


TlockovIpKy NY.1bCallLHH HaNpAKEHHA Ha KOH-ACHCATOPaX MaJIbl, MOMKEM 
3amhCaTb CAELYIOUNLME YpdBHeHHs: 


dU (t) UL 











Ce tl ©. 
dU, (tf). Un) ; 
dt porate) 


rae . 
m== 1 1A OHONO.TYNePHOHOW CXeMbI, 
m==2 WA ABYXIO.lyMepHOAHOM CXeMBI. 


f if 
Vinu, NOACTAB.IAA 3HAa4YeHHA TOKOB /p un Jp: 








pie oe 
+ U, (t) = —- ae ain: Mbt we os Noes mag | (sin 6, _—. 6, COS 61), (7) 
7 we re 
-—- U, (j= = eG On. mun 16 4 x6 maat (sin 6, —* O, COS 6,), (3) 
[es 


r 
T= rc, pes. 
mr 


sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 


sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 


Ypapyenna (7) wu (8) CnpaBedauBbl TOAbKO B TOM Cay4ae, ecu 
CpeMHve 3HaveHHA TOKOB Yepe3s BeHTHAH 3a MepHoR HecyuieA YacToTHI 
H€ PpaBHbl HYJ0, T. €. CCIM BbINOAHAIOTCA YCAOBUA: 


Us Use gene ae (9) 
EOC ae ap na '(0): (10) 


OueBulHO, 4YTO AA paccMaTPHBaeMbIX CXe€M OHO H3 NpHBe JEHHbIX 
HepaBeHCTB BcerAa OyeT BbIMOAHATHCA. 

Ecan HepapexctBo (9) (uau 10) B TeyeHMe KakOro-TO HHTepBaaa 
BPeMCHH He BbINOAHACTCH, TO CpemHee 3Ha4eHHe TOKA Yepe3 yueTHbIe 
(HM HeY¥eTHbI€) BeHTHIH paBHO HyJlO WM HanpskKeHHe Ha KOHMeHCa- 


, id 
Tope U, (uu U,) onpexeasetca Maa 9TOro HHTepBaa BpeMeHH ypaBHe- 





HHeM. 
dU" (t) 
P—_—+U-(t) =0, (11) 
HJIH 
dU, (t) 3 
T ——+U.H=0. . (12) 





[IpH mocTosHHO amnavTyze BxXO2HOrO HanpsxKeHUA AAA ycTaHO- 
BUBWErOcA pexkuMa ypaBHeHua (7) uw (8) MpMBOAATCA K BUAY: 


te 0,,—9,, == na, | 
(13) 
tg 05 — Jo, = Te, 


OTKyla cleayeT, 4TO B ycTaHOBMBUeMca pexKumMe 6,,—=65,. Tak Kak 
B 9TOM CJly4ae HaNnpsKeHHe Ha KOHMeHCaTOpaXx: : 


? 
Vey = (Von. max + 1U 6x. max) COS ce 


hd 


Uey = (Von. max — NU ex. maz) COS a 


TO B YCTaHOBHBLU€MCA PexKMME BbIXOAHOe HanpsAKeHHe ONpedennetca 
Bbl Pp a2KCHHEM 


t Vf 
Ver. y = Vey — Ucy = 20 cos OU ex. max- (1 4). 


SHayenne cos§, Moxer OblTh ONpedeneHO no rpaduKy, I pHBeeHHOMY 
Ha puc. 3. ° | 

[lepexO2Had XapaKTepHCTHKa a3o4yBCTBUTeAbHOrO BbINpAMUTesA, 
B CAyyae eCH BbINOAHAIOTCA ycoBHA (9) uw (10), onpenessetca peme- 
HHeM ypaBHeHH (7) u (8). [ia wHTepBata BpeMeHH, B TeYeHHe KOTO- 
poro HepaBeHcTBO (9) wan (10) He BLINOAHAeTCA, H3MeHeHHe HaNpsKe- 
HWA Ha KOHDeHCaTOpe ONpederneTca pewieHHem ypaBHenua (11) nau (12). 

Pewenne ypapnenui (7) u (8) MoxeT GbiTbh OCYyULeECTBICHO TOAbKO 
nyTeM 4HCACHHOrO HAM TpadwyecKoro HHTerPHPOBaHHA STUX ypaBHeHHA. 
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EcTecTBeHHO, 4TO TaKOH cnocoO aABAAeTCH HeyOONbIM AAA mpakTHye- 
CKOrO HCNOAb30BaHHA H NOSTOMY LeecOOOpa3sHO HECKOJIBKO YMPOCTHTb 
BbIPAKEHHA, OMPeLeTAWLIMe CpeHHe 3HaYeCHHA TOKOB Yepe3 BeHTH.IH 
Cc TeM, YTOOb! MOKHO ObIIO NOAYYHTb pelleHHe, XOTA H C MeHblUeh 
TOUHOCTbWO, HO B OOWeM BHIe. 

Jiaa 9TOH weM yfoOHO BOCNO.Ab30BaTbCH OOWeENPHHATOM KYCOUHO- 
AWHeHHOM anmpokcuManneh dyHKuun Y = sin f§—Ocos%, Bul6paB B Kaye- 
CTBe He3aBHCHMOK mepemMeHHoH cos 9 [3, 4]. AnmpokcuMallua (yHKUMH Y 
ABYMA MpPAMbIMH WaeT He3HAYHTEbHYIO MOPPeLWWHOCTb, HO MpPHBOANT 


























0 pe? Qa RE 18 tli 


Puc. 3. Kpuspie cos $,— f(a) 1 a= f(a) 


K HeEOOXOAMMOCTH COMpmMKeHHA pelleHHA. AnmpokcumMailuA OLHOHK nmpaAMOon 
OOecneuMBaeT HECKOJbKO MEeHbINYIO TOYHOCTb, HO MO3BO.IdeT H30EKATb 
CONPAKEHHA peuleHHh. 

[lockobKy HeOOXOAMMOCTb CONPAKeHHA PpeuIeHHA CYWLeECTBEHHO 
YCAOKHACT MPaKTHYeCKOe HCNOAbZOBAHHE Pe3Y/IbTaATOB aHalH3a, almpoK- 
CMMHpyem dyHKuHio Y==sin¥’—4%cos9 npamoh b~==A—Bcos4 npu 
3HaueHHAX KOIpPhuuNeHTORB A= B==0,8 [3,4]. Toraza ypapuenua (7) u 
(8) MOX%KHO 3aluCaTb B CJTeyOIleM Bue: 





if dé aires To [Von max "VU ae, mar (Q) (A — Bos 0) 
TT + Uo (t) = on. max — NU ae. max (A — Bos 4). 


Yuutpipad Boipaxenna (1) w (2), OKOHYATe.bHO NOAyUMM: 


/ 
dU, (0) ; 

rT; = ap. —- U.(f)=a [GU on. max + 10 er, mae (f)], (15) 
dU" (t) a 

Ts a + U, (f) =a [Von. maz — 10 oe, max OI, (16) 
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THe: 
_ p — 0,205, 
~ ta+ B~ a4-0,255’ 
TH a 
Ty = ma + B LS 5a (055 . 


Ecaw BbinodHaotTca ycrosua (9) wu (10), TO ypaBHeHHe, Onpenersio- 
ulee H3M€HEHHE BbIXORHOTO HalpsKeHHA, MOXKHO MOJYYMTb BbINHTAA H3 
ypaspHenun (15) ypaBuenne (16): 


aU 


BBL (2) 
Ts ah + Usue (6) == 2naU gx. maz (2). (17) 


B cCOOTBeETCTBHH C ypaBHeHueM (17), ycTaHOBHBieeca 3HaYeHHE BbIXOI- 
HOTO Hanps#KeHHA MPH BKAOYCHHH BXOAHOrO CHrHala Cc MOCTOAHHOM 
aMIIHTYLOH OnpemenAeTcA BbIPAKeHHeM: 


U gence. yo 2naU ex. max- (18) 


Ha puc. 3 HaHeceHa MYHKTHPHOM sMHMeH 3aBHCHMOCTb a = f(a). 
Cpapuenie KpHBoh a==f(a) c KpuBOM cos 6,=f (a) moka3plBaeT, 4TO 
OWHOKa B ONpeAeeHHH YCTAHOBMBIWerocA 3HaYeHHA BbIXOAHOTO Hanpa- 
*KeEHHA 110 TpHOAMKeHHOM copmyae (18) He npesbimaeTt 8°/,, uTo BHOAHe 
AOMNYCTHMO AAA TEXHHYeECKOFO pacueTa CXeMBI. 

Hicnowb3ya ypaBHeHue (17), MOXKHO JerKO paccuHNTaTb mepexoHble 
mpouecchl B CX€M@X (a3sO4UyBCTBUTebHbIX BbIMpAMUMTeeH mpu «m1060K 
opMe H3MeHeHHA aMMAWTyAb! BXOMHOrO curHala. IIpH 3ToM HeOOxo- 
MUMO, C€CTECTBCHHO, NPOBePATh, BbINOHAIOTCA AM HepaBeHcTBa (9) u (10). 

B cayyae BKJHOYeCHHA CHTHada C NOCTOAHHOM aMNuTyOM HepaBeH- 
cTBa (9) u (10) MoryrT 6biTb npuBenweHb! K BUY, OoTee ynoOHOMy jaa 
npakTH¥ecKOrO HCNOAb30BaHHA: 

M ew. mae 1g 


a 
= ——_—— (19) 
OY on. max a 0,255 
Ecan HepapencTBo (19) BEImoaHAeTCH, TO BLIXORHOe HaNpsKeHHE ONpe- 
MeaseTcaA pewlenvemM ypaBHenua (17): 


t 
Ueua (£) = 2na (, == Ts) ex. max 


Ha puc. 4 mpuBewenbl KpuBble H3MCHCHHA HalpaAKeHHA Ha BbIXOMe 
a3OuyBCTBUTeAbHOrO BEINPAMHTeAA MPH BKAIOUeCHHM CHrHaia C NOCTO- 
AHHOM aMMIMTY HOM, MOCTPOeHHble MyTeM peleHuA ypaBHenua (17) (KpH- 
pan /) M myTeM rpaduyeckoro HHTerpHpoBaHHA ypaBHeHHe (7) u (8) (Kpn-. 


Baa 2) quia 3Hayenua a == 107°. Mutepecho OTMeTHTb, UTO KPHBbIe He COB- 
nmaiaioT B OCHOBHOM, BCJI€ACTBHe pacXO#KJeHHA B 3HAYCHHAX YCTAHOBUMB- 
LWHXCA HalmpAKeHHA Ha BbIXOMe CXeMbI, ONpPeAeeHHbIX TOUHBIM HW MpH- 
OAWKEHHbIM COCOGaMH, T. €. 13-34 pasHHILbl Mex Ty COs 9, u a (CM. Puc. 3). 
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Ha puc. 0 MpHBesienbl Te Ke KPHBbIe, YTO H Ha pxc. 4, HO NO OCH 
OPAHHAT OTJOKeCHO NE OTHOWMEHHeE BbIXOMHOrO HaNpsKeHHA K BXON- 
HOMY, 4 OTHOWeHHE BbIXOMHOrTO HanpskKeHHA K ero YCTaHOBABUe- 
MyCH 3HaueHHIO. ITpH 3TOM ycTaHOBHBlUeecd 3HaleHHe HallpaoKeHHA 


oe 
CE eer ere 











"4 





Puc. 1. Tlepexoaupic xapakTepHCTHKH a3zouyBCTBHTebHOrO 
BbIIPAMHTeCAA# 


ain KpHBohk / onpeneaseTcd ypapuennem (18), a 21a KpuBoh 2 — 
BLIpaKeHHem (14). Kak ceayeT u3 puc. 5, o6€ kpHBble mpakTHyeckH 


Ura 
Usser ¥ cm 






























































Puc. 5. Tlepexoanpie XapakTepHCTHKH (a304YBCTBHTeAbHOrO 
BbINpPAMHTeAA 


copnanawt. Ilostomy, ecan Tpe6yetca 6oee TOUHOe NOcTpoeHHe KpH- 
BOM YCTAHOBJeHHA HanpAKeHHA Ha BXOMe asO4uYBCTBUTeAbHOrO BBINpA- 
MHTC/IA, TO LeeCOOOpa3HO CTPOMTb ee B KOOPAHNHATAX Ugyae ([Usua y—t, 
a YCTaHOBHBWeecA 3HayYeHHe BbIXOAHOrO HanpmMKeHHA ONpedeaATbh NO 
BbIPaKeHHio (14) (puc. 3). 
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AHaJOrHyHble pe3y/ibTaTbi MO.1YYaOTCA HW JIA APyruX PeabHbIX 3Ha- 
ueHHA KOIpduunenta a(a== 107+ 1). 

TakuM OO6pa30M, yYCTaHOBJeHHe HanpAKeHHA Ha BbIXONe caszouys- 
CTBUTCJIbHOrO BbIMPAMHTEJA MPH BK.TOUCHHH BXODHOTO CHrHala, C NOCTO- 
AHHOM aMMUTYOH TakKOH BeM4HHbI, YTO BbINOAHAeTCA ycoBHe (19), 
mpotekaeT MO 3aKOHY, JLOCTaTOYHO OH3KOMY K 9KCIIOHCHILMaIbHOMY. 
Tipu 9TOM MOCTOAHH@A BPEMeHH CXeMbI CYLUECTBEHHO 3aBHMCHT OT COMpo- 
TMBJICHHA Wem BeHTHIA 7, YMeHbINaACh C YMeHbUeHHeM MOcCeNHerO. 


Tak Kak COMPOTHBACHHE HEI BEHTHIA ONpeleAmeTCH BHYTPeCHHHM COmpo- 
THBACHHEM BeHTHAA 7; WH BeAMYHHOM AOOaBONHOrO COMPOTHB.eHHA F,, 


BKJO4aeMOrO JIA MOBBILICHHA CTAOHAbHOCTH CXeMbI, TO TpeOoBaHHe 
YMeHbUWeHHA MOCTOAHHOK BPeEMEHH CMa304YBCTBUTebHOTO BBINpPAMUTeA 
HaXOJAMTCA B MpOTHBOpeuHH C TpeOoBaHHeM yBeAHYeHHA CTaOU/IbHOCTH 
BbIXOJHOrO HaNpAKeHHA TPH H3MCHEHWH MapaMeTPOB BeHTHTeN. 

O6bIyHO NpH pacueTe Ghas04uyBCTBUTeABHOrO BbITIPAMUTeA 3alaeTcA 
BeJMUHHAa MYAbCaUHW HampAKeHHA Ha BLIXOMe CXEMbI, MOITOMY We.1eco- 
OOpa3HO BbIPa3HTb MOCTOAHHY!O BPeMeHH BBINPAMUTeA Yepes KOIbdu- 
IWHeHT NYyJibCauHA BLIXOAHOrO HalpAxKeHHA B YCTAHOBUMBILIEMCA perxKume. 

Kospuunedt myipcaluut oG6bl4HO OnpeaeameTcA Kak OTHOUIeHHe 
aMMJIHTY bl OCHOBHOH TapMOHHWKH K MOCTOAHHOH cocTaBAioWeA Hamps- 
*KeHHA, Tak Kak COMPOTHBAeHHe KOHeHCaTOpa Ha uacTOTe w MHOrO 
MeHbIUe CONPOTHBACHHA Harpy3KH, TO aMILIMTy1a OCHOBHOM rapMOHUKH 
HaNpAKeHHA Ha BbIXOAeC ONHOMOJYMEPHOAHOHK CXeMbI ONPeACHTCA BbIpa- 
2KeHHeM: 


U A eee 
ne. BEL aC ol 


* 


AMILAMTY JHbIe SHAYCHHA NePBbhIX TaADMOHHK TOKOB ye pes BeHTHIN 





4 uy 
Luni H re 

414, 

/ l “sf hii Mea a nO gn. man ve . 

4, 

ae U an 

"7 ] wn On. maa RY ep ana . 

eo —— a i, COs wt dwt == ———_---____—_——_ (, — sin , cos 4). 


fe 


Pynkuna ¢==-6—sinfcos@ c smoctaTouHof crenenbio TOUHOCTH 
MOKET ObITb alNNPOKCHMHpPOBaHa NpAMOh go == M—Ncos§@ [4] npu 3ua- 
YeHHAX KOSpHUKeEHTOB M==-N-=—1,07. Mcnonb3ya aty annpoKkcuma- 
WUHIO H YUHTbIBaA BbIpaxkeHusA (1) wu (2), NomyuunM: 


t 
[’ — Yon. MAL + nu, MAL em : 
w= 
2r 
4 
/ A aks ins mane a NU op. Me U c 
a = — 
2r p 
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Cue opaTeAbHo, aMIVIHTY 1a OCHOBHOH Ta€PMOHHKH BHBIXOJHOrO HdllpAKe- 
HHA: 
] 


Sy 6lL — Oo. 7. 
20CT p 


(2n Uexr. max — U eux) = 


1 1 1,960 
= scr. ( aim | O eux == oCr OC ouix- 


a 
Orciola KOIPPUUHEHT My.AbCauMA BEIXOAHOTO HalpsKeHHA: 


Be ieee OOo oe 
Les wCT p cos wT ° 


Takum oOpa3oM, BbIpaKenue Jf MOCTOAHHOH BPeMeHH OAHONOJYNepHo.t- 
NOrO (asO4UYBCTRBUTeAbHOrO BbINPAMHTeAA MOKeT ObITH NpeAcTaBAeHO 
B CTE LY IOLUCM BH ILE? 

T — Z ot 

9” wODm g +- (),255 ° 


AHa10CHUHO MOXKHO ONPe CANT KOXPDUUHEHT HYAbCAUWH H MOCTOAHHYH) 
BDeMCHH [1A ABYXMOAYMepHOAHOM CXeMEBI: 


0,8 0,8 a 


aa a ops e050 

Tloayvenuble BbIPAKCHHH MOKA3bIBalWT, YTO MPH 3a/LaHHOM KO9SDH- 
WHeHTe Mybcaunh MOCTOAHHaA BPeMeHH Cha3O0UYBCTBUTEJbHbIX BBITPAMH- 
TejleH MOXKET H3MeCHATHCA B OYCHb UWIMPOKHX MpelewaxX B 3aBHCHMOCTH 
OT BLIOPaHHOrO 3HaYeHHA &. 

PaccMOTpHM flaiee c.1yyah, KOrda BxXOAHOH CurHal HMeeT sOCcTa- 
TOUHO OObUyIO aMMIHTyLy wu ycoBvwe (19) He Bplmosunaetcs. Tloc.1e 
BKJIMWUCHHA CHIHaa OHH H3 BeHTHeK (Hanpumep, 8,) 3anupaeTca ut 
KOHIeHCaTOP HatHHaeT paspsxKaTbcH yvepe3s compoTuBseHHe r. Hanpas- 
*KeHHe Ha KOHMeHCaTOpe oONpelerseTcH Mp 2TOM pelleHvemM ypaBHe- 


HHH (12), T. e. 
t 


ff aes 
eee T 
U,, —- eee > 
rile 
Uo = Von. max COS Oy a aU on. ca 


B MOMeHT BpeMeHH 
a au 


: n¢ On. max 
fi = a a 
; ON, Hea n =" 62. MAB 


BL. MAD On. MAL 


ia 
BeHTHIb 8B, OTKpbiBaeTCA H WadbHefuiee M3MeHeHHe HanpsxKeHnA Ue 
onpenenseTca peueHHem ypaBHenna (16) Np HayatbHbIx YCAOBUAX: 


ff 
Oe O on. wan — 2U en maz» ” 


ee Ls 


t--t, t ¢, 
7 (0) 
U.= (Gon. maa NU gy. maz) e ” +a (Uon. maa— NU eg. maz) l—e - 6 
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? 
-Hanpskenwe Ha KOHJeHcaTope U, B TeyeHHe BCcero Nepexo.iHoro. 
npowecca: 


t 
/ ( 7 : 
Ue = Won, max ANU 6x, maw \l—e 


TakuM O6pa30M, BbIXOMHOe HanpskeHve U,,,. OpelesiseTcA B 3TOM 
clyuae BbIpaKeHHAMU: 
npH t¢<f,: 
apt zh 
Ci, fF (, T ) U (1 73)I, 
eblae = a on. max \i — e + NU 6x. mac a 


npu ¢>f;: 
t . t—t, 


t,) a 
O gure == ANU on. naz (5 —e ~?/— (I —— a) (CU on. mae — NU 6x. ae) e = 





Orciowa cleayeT, 4TO Mp BKJIOYVCHHH Ha BXO/ CXeMbl CHrHada 
C OOMbWOK aMMIMTyLOH BPeMA YCTaHOBJeCHHA BLIXOMHOFO HallpsaKeHuA 
NPH MaJIbIX 3HAYCHHAX @ SHAYHTeEAbHO BO3pacTaeT (Tak Kak [>>> 7,). 
IIpH 9TOM BDPeMA NepexoUHOrO Mpouecca CYLIECTBEHHO 34BHCHT OT 
BEJIMUMHbI BXOJLHOrO CHPHala. 

Ec.m Ha BXOX a304yBCTBUTeAbHOrO BLINPAMUTeA MO1aH MOAYIMpo- 
BaHHbIA CHrHaJ 


Ue == Vex. max (f) cos of = Use. max Sin Qt cos wt 


HW YaCTOTa MOAY/IAUMH & MHOrO MeHblWe HeCyuleH 4aCTOTbI w, a aMIIH- 
TYHa Use. mag HEBCAMKa, Tak 4TO BbIMNOAHAIOTCA ycnoBua (9) Hu (10), 
TO HalpwKeHHe Ha BbIXOe CXEMbI MOKeT ObITh MOAyYeHO pewieHHeM 
ypaspuenna (17). 

Jaa ycTaHOBHBlerocaA peoxKHMa HMeeM: 


Zan oy max 


Vi+er,)? 


ene = sin (Qf — 9), 
rile: 
o = arctg O7;. 


CnenoparejbHoO, ecm BbInOmHsOTCA ycnoBHA (9) u (10), To dasouysB- 
CTBUTCJIbHbIA = BbIMPAMMTeb ABAACTCA AMHeCHHbDIM MHEPULHOHHbIM 3BeCHOM 
NepBOro MOpAIKa C 9KBHBAIeHTHOKM KOMILI€KCHOM MepelaTouHOK yHK- 
unen: 
+ 2an 
WUE) == Taajo7, 


SHayeHve aMIVIUTY/AbI BXOAHOrO CHrHasa, OOecneynBaloUlee BbIMOMHeEHHE 
ycnoBunh (9) w# (10), MoxeT ObITh OMpeteteHO ce yYIOWMM OOpasom, 
I]pH H3MeCHEHHM aMILINTY Obl CHrHala MO 3aKOHy: 


U ex. max (8) = Vex. maa Sin Qt 
3} 
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HanpwKeHHe Ha KOH leHcaTope (HampHMep, U,) ONperedeTCA pelleHiieM 
ypapuHenua (15), T. e. 


j anu | 
, Br. we. ; 
U oa GU ay: wecte “Tt == outl (Ie Ss 2); 





be 





os atciy OT. 
ITO PpelWieHHe CAPaBeLIHBO JTHIUb Mp BoOINOAHEHHH B 060M MOMeHT 


BpemMeHH yc.loBua (9), T. e.: 


, Vy 
oF el O on. max AU ox. HEC Sin ae. 


f 
[loctapaad 3Haueuve U, nosyuunm: 


ans, WEL : 


aU yn. HEEL + ne oeerereT aanre Sin (QF neat 2) <i Con: Hea = Hl ie WALL 
V 1 4- (27/2 


Jloc.ieiHee HepaBeHCTBO HOC1e HeCOKHIX MpeoOpaso0paHH MOoKer 
ObITb MPHBEEHO K C.TeAyIOWeMy BHLY: 








M = eee =< SS 20 
Tass HUE y/ oe a (2 (d ) ( 
1 + (1 ,)- 


Eck 3TO HepaBeHCTBO He BbINOJHAeTCA, TO (POPMa HaNpsKeHHA Ha 
BbIXO.1€ (Pa3ZOUYBCTBUTeJbHOrO BbIMPAMHTe.IA He OyleT COOTBETCTBOBATh 
(bopMe orHvOatwiueH BXONHOrO CurHala, T. €. da3s04yBCTBUTE.IbHbIA 
BLINPAMHTeb OyAeT BHOCHTb HeAMHeEMHbie HCKAKEHHA CHPHala. 

TakuM OOpa30M, H3 BbILUeH310%xKeHHOrO CAeLyeT, 4TO Mpu OCTAa- 
TOUHO M@1IOM 3HA4CHHH aMITIHTYAbl BXOWHOrO CHrHatla MmepexoAHple 
MIpouecchl B ANpipe peHUHa-1bHbIX MOCTOBDBIX CXeEMAX (Pa3sO0UuyBCTBUTeJbHDbIX 
BbINIPAMHTeAeH C PeOCTATHO-eEMKOCTHOAM Harpy3KOH MOryT ObITb ONMCaHbl 
JMHeHHDIM JLHPepeHuMatbHbIM ypaBHeHWeM NepBoro NOPHNKa UH, Cle- 
HOBATCJIbHO, BbITPAMHTE.1b AB.IACTCH AHHCHHBIM aMePHO/M4eCKHM 3BeHOM. 
[locTOwHHad BPeMeHH YTOrO BBeHaA CYLECTBEHHO 3aBHCHT OT COOTHO- 
ICHHA Me@XKAY COMPOTHB.1eHHeM Harpy3KH UW COMPOTHB.AeHHeM ILemlH 
penTHAd. FIpH 3a4aHHOM 3HayeHHM KOSIPPMUMEHTA NybCaLHA BbIXOAHOTO 
HanpAKeHHA MOCTOAHHaA BPeMeHH (Pa3s0UyBCTBHTebHOrO BbINPAMUTE.IA 
MOKeT H3MCHATDCH B OYCHb WHPOKHX Mpesieax B 3aBHCHMOCTH OT 
BLIOpaHHOrO 3HaYeHHA &, MPH 3ITOM TpeOoBaHwe YMeHbINeHMA MOCTOMII- 
HOH BpPeMeHH HaXOUTCA B MpOTHBOpeuMN C TpeOoBaHHeM NMOBbILUeEHHA 
craOw.1bHocTH cxembl. IIpH O60OmbWMX CHrHalaxX BpPeM# yCTaHOB.eHHA 
BbIXOJHOPO HalMpsoKeHHA 3HAYHTEIbHO YBeAMYMBaeTCA H B CHAbHOL 
cTemeHH 3aBMCHT OT aMMIMTyAbl curHada. Ecawv Ha BxXO1 as0uyBCcTBH- 
TeAbHOTO BbINPAMUTeAA MOAAeCTCA MOAYAMPOBaHHbIA CHrHaa, TO Mp 
HOCTATOYHO OOMbWOH aMMAHTy He MocieAHero, NOABAAWOTCA HeAMHeHHble 
MCKAaXKEHHA BbIXOAHOrO HanpaKeHuA. TlapaMeTpbl cxembl, oOecneunBato- 
IWHe =OTCYTCTBHE He.THHeMHbIX UCKaxKeHHH, ONpeweimorca Np YTOM 
HepaBeHCTBOM (20). 
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Kano. mexn. Hayx, doy. B. Bb. CMOAOB 
Accucmenrm H. A, CMHPHOB 


PACYET TOYHOCTH JJEKTPOMEXAHHYECKOPO HHTEFPATOPA 
WH HEKOTOPbIE BO3MOXKHbBIE CHOCOBbI EE MOBbINIEHHS 


B cOBPeMeHHLIX 9.1eKTPOMEXAHH4eCKHX CUCTHO-pelmalmoulux mpnhOopax 
u ipH6opax ABTOMATHUCCKOLO YHpaBJlennn B KabecTBe HHTCrpHPYiOINAr 
YCTPOHKCTB YaCTO HCNO.Ab3yer- 
CH IIEKTPOMeXaHMuecKaA 1Le- 
mouka (pue. 1), Hocsattas 
HasBanve WXIeEKTPOMeXaHNue- 
ckKOoro WHTerpaTopa. 

O.1CKT POM XAHHYECKHA HH - 
TerpaToOp COCTOUT M3 KOM- 
Hencawnonnoro y3ia 7, BbI- 
paOaTuBawllerO pasHOCTh 


AU, =U, (t)—Ur(t), () 





MOTOPHOFO ycHstHTena 2 C 

Pel KOIPDPULHCHTOM YCHAeCHHA Ws, 

cietunero jBurareia 3 

raxoMeTpa 4, BbIXOJHOe HallpsaKenHe KOTOporo Uy; uenpepbiBHo cpaB- 

HHBaeTCA C HHTerpvpyeMbLim HanpsxKeHHemM U,. 

3aKOH JLBYXKCHUH BLIXONHOPO BaHKa 3 ycTpokcrsBa, Ip cO6 MMO /LeHHH 

pala ycuosuh, Moker ObITb C MOCTATOUNOKM NA TpakTHKH CTeMeHbIO 
TOUHOCTH OUNCAH ypaBiteHHeM BIULa 
{ 


?5 Sse Ky i, U, (t) at. (2) 
0 


TeopeTuueckad OWeHKa SKCHAYATAaWMONHON PouNOCTH pabOThl ¥IeKTPO- 
MeXaHH4eCKOrFO HHTerpatopa H HeKOTOPHIX cMocoboBn ee yRerMueHHs 
COCTABANET COMepoxKaHHE AaHHOH paOorl. 

J, YACHeHHA NpupOsbl BO3MOXKHHIX MorpewHocTeh ycTpokctBa pac- 
CMOTPHM BKpaTife @u3suyecKylO CTOPOHy ero padortnl. 


Jt 
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IIpu orcytcTauu BXoaWoro (uHTerpupyemoro) Hanpsxenua U, (t) 
AKOPHAA Wenb ABUraTeta. 3 OOecTOueHa, HW AKOPb HenoABuxKen. Tocty- 
MieHve Ha BXOA yceTpolcTBa Hanpsxenun U, (4) o6ycaoBauBaet n0- 
ABNeHMe Ha BXOe YCHAMTeA HanpaKeHHA paccoraacopaHua AU,, 
KOTOpOe YCHAHBaeTCA TIO HanpmKeHWIO H TO MOLLHOCTH M OG6ecneuMBaeT 
CKOPOCTb BPallleHHA AKOPA ABHTAaTeA H pOTOPa TaxoMeTpa, HeOobxodH- 
MYW JLIA MOMMePoKAaHHA pPaBeHncTBa 


U, ()— Ur(t) = AU, 


YeTAaHOBMBLIHHCA pexkum paOorbl yCTpohcTBa XapakTepusyeTca HanpsA- 
KeUHeM paccormacoBanua AU,, BesiMuHHa KOTOPOTO 3aBHCHT OT CTaTH- 
WeCKOrO MOMeHTa Harpy3kKH M, wu KosdpuunenTa ycuazenna p. 


Pacuet TOYHOCTH MHTerpaTopa 


Aaa BvlBO.a pacueTHbix opMy” owNGOK HHTerpaTopa mpou3BeneM 
MaTeMATHYeCKHH aHaH3 ero pa6orTH. 

YpaBHenne Calesmsilero ABuraTeas, Ges yy4eTa ,%*«HAKOCTHOrO Tpe- 
HHA“, HMeeT BHIL 


Uy = kipo + k,po Rg, (3) 
rite 
ly . 
k= ae 
) 

/,-— ipWBeAeHHbIA kK BaHKy JBHraTead MOMCHT HHEpLMM 9.1eMeHTOB 
KMH€MATHUCCKON JIMHHH 4 ABMTaTeb-TaxoMeTp“ MH, JIBUraTeb- 
BLIXOTHOH BatHK 5*: 

lo = bg lt J;; 
My— YReAbHBIA MNYCKOBOH MOMeNT JABHraTesa; 
bs 
ky — NPOTUBOIAeKTPORBURKYlNaA CHa AKOPA pH PQ); 
M. 
ate 7 2 HalipskKenHe TporaHua, 


0) 
C pyro croponbl, BbIXOAHOe HalpaxKenwe ycwauTerA paBHoO 


Un = 2» (U,— R,pe) — TyPU 4; (4) 


t-— KOSMDULHEHT YCHIeCHHA yCuAMTe/A; 

ky,—-KpyTW3a XapakTepuCTHKM TaxoMeTpa; 

[,— MOCTOAHHad BpeMeHH yCHuMTena. 

Peutaa (3) u (4) OTHOCHTeAbHO yraa NOBOpoTa BEIXOAHOTO BaaHKa 3, 


Novy 4aeMm 
De Win AGA. hea ©) 
UG Eye e 
o* | 35 
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Buenem B dopMyay (5) BeMYMHY MpWBeeHHOH MOCTOAHHOK BpeMcHH 


ABHraTe lA Ty== 5 Ad YerO paseAMM YMCAINTeb UM 3HaMeHaTeJb Ha Ry 
2 


Dig tat ok 
( : ' =) ram p+ Py ta p*| P (a3 4- gp + Pp)’ 
Le ky 5 : 
r/ke 
be Pe oak 
| = ky T, ry i 8- cen? b 











anata [al 
Shy Tal, Pye dy. Cen J" 
a iat OEY [—— 
ee oh cex |- 


TeopetTwyeckoe 3Havenve HHTcr pasa OT BXOAHOrO HanpsKeHHA U, (f) 
OUCBHJLHO PaBHO 
a 21, Ui (P) (7) 

as P 

PaccMOTPHM BO3MO?2KHbIE HCTOUHHKH OWIHOOK HHTerpHpoOBaHHA, C4H- 
Trav, 4YTO TOYHOCTH HHTeErpHpylwOulerO MPHBOMa MOKHO OXapakTePH30BaTb 
OWHO6KOM MONOKeHHA erO BbIXOAHOFO 3BeHa-BaluKa O. 

Mpexke Bcero, H3 CpaBHeHHA NepeaTOuHbIX PyHKWHA pearbHoro (6) 
H WsleaibHoro (7) MHTerpaTOpOB MOXHO CesiaTb BbIBO. O HaJlMuHH 
MCTOMHYCCKOA OWHOKH HHTerpHpOBaHHA, ONpemerAeMOK pa3- 
HOCTbIO BHAA 





© (DP) p 


?) vem mat) [4 (Pnparm —A (P) neop| aa 


a, | P (44 -+ p) aA» ’ ” : 
patcers py p ad Peers + —— = 5 == (Ao) -+(Ag) : (8) 
u( as P az + agp + p* pla3-+ agp -+ p?] oo ae 
A 
CoctaBJatoulaa (Ad) 5 MeTOMHYeCKOH OUWMOKH 3a4BHCHT OT 3€aKOHAa 
H3MeCHeCHHH MHTerpupyemMoro HallpwKeHHA HW NapaMeTPOB ycTpolhictsBa, ee 
dOcOMMTHAA BeJHYHHAa BO3pacTaeT (,Hakall1uBaeTca*) BO BpeMeHH. 


Bropas cocTaBsAstoulan (Ao) OUIMOKH XapaKTepH3yeT BJIMAHHe CTa- 
THYCCKOFO MOMEHTA Harpy3KH Ha TOYHOCTh padoTbl HHTerpaTopa, Be.1K- 
uHHa 3TOM COCTaBAAIOWeH ONnpexerAdeTca ,4YBCTBHTCIbHOCTbIO“ YCH- 
AUTOMA. 

OueBuaAHO, 4YTO KpOMe MeTORHNeCKON OWMOKH, ABIMOLWWeHCA OCHOB- 
HOH OWwHOKOH HMHTerpaTopa, pH paboTe mocwewHerO B KOHKpeTHbIX 
YCNOBHAX H C UCMOAb3OBaHHeEM KOHKPeTHBIX 3IEMeHTOB OyleT HWMeTb 
MeCcTO LONOAHHTCABHAA OWNOKA, OOYCIOBIEHHAA HaIH4MeM MOMeXx 
B HMHTerpHpyeMOM HalpsPKeHH', H3MCHEHHEM BHELWUHHX MakTOPOB (TemM- 
mepaTypbl, BaKHOCTH H T. 4.) UM, HAaKOHEW, KAaCCOM TOYHOCTH H3ro- 
TOBJICHHA 91CMCHTOB HHTerpaTopa. 


B18) 
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Bauauwe mepeuncnenublx dbaktopos Ha TOUHOCTh paGoTE uNTerpa- 
TOpa YHTbIBAeTCA NO copmy.1e 
Ae 2g Ie 2 
OP) aon DP (a3 -+ agp + p*)’ | 
AU = AUp+ AUap+ AUn + AU sg. } 


B dopmyse (9) o603Ha4ueHo: 


AU p— owmn6ka TaxOMeTpPHyeCKOrO 9eMEHTA, 34BHCALAA B OOULeM 
cmyyae OT Kfacca TOUHOCTH ero H3PFOTOBJeHHA, CTAOMIb- 
HOCTH HalpAKeHHA BO3OyKACHUA, H3MCHECHHA TeMMepaTy py 
OkpyxKalouleH Cpelbl H cTaOHABHOCTH YaCTOTLI HaNpmKeHHA 
mpH pa6ote ycrpohcTBa Ha MepeMeHHOM TOKe; 

AU 4n— ouln6ka u3-3a , peta” ycurutena npu paSote ycrpotictsa 
Ha MOCTOAHHOM TOKe; 

AU, -— NOMeXH, HaJOo%KeHHbIe Ha AeHCTBUTC/IbHEIM 3aKOH H3MeHeHHA 
WHTerpupyeMOro HanpsKeHus; 

AU y— a30Baa OWwM6Ka HanpsKeHUA paccormacoBaHHA ycTpOticTBa. 


(9) 


re 


CymMapHana morpeliHocTp HHTerpaTopa paBHa CYMMe OCHOBHOH u 
JONOAHHTCBHOK OWHGOK, T. e. 


Ao aaa (A) pom + (AQ) 500° 
IIpaxtuyeckHi kKpuTepH TOYHOCTH HHTerpaTOpa, ompedeamembiit 
NpHBe eEHHOM OTHOCHTebHOK OWHOKOH, SyneT COOTBETCTBEHHO 
* A 
399/, == 100 —-, 


max 





rile 
Qmax — MpelembHOe 3HayeHve HHTerpata 3a pabouee BpemMaA HHTEr pH- 
pospaun”a f. 
[IpusenenHad OTHOCHTeAbHaA OWNOKA HHTerpHpOBaHhA MOXKeET ObITh 
onpeesena Takxe NO dopmyse 
< AQ 
6p9/, == 100 (10) 


( 
Qmax 





re 
AQ -—cyMMapHaa ownOKa MHTerpaTopa B CAHHHWLaX CKOPOCTH Bpa- 


WI€HHA BbIXOAHOTO BaJIHKa; 

—- MA4KCHM4JIbHaf CKOPOCTb BpallleHHA Z9TOTO Ke BaNWKa, COOT- 
BETCTBYIOWAA MAKCHM@/IbHOMY 3HaveHHIO HHTerpupyemoro 
Hall psKeHHA. 

Mcnoab3ya dopmyay (10), MoxHO aaTb NpocTy!o OWeHKY TOUHOCTH 

HHTerpaTOpa B YCTAaHOBHBLUIeMCA pexKuMe padoTH. 

JlefictautTerbHO, aaa own6Ku AG: 


Q 


Max 


I 
A® = pAg = Fale aren {+ a, + a, AU — 
PP) 


—U,(—) Flap + PA} = saan ap, ID 
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O6vuHO B peaAbHbIX yCOBHAX paOoTLI HIITCrpaTopa muTerpupyemoc 
HanpsKkeHHe U,, a TakxKe MepBuyHne omHOKH AU, Aon, AUn, AUy 
KOHCYHbI, UMCIOT KOeCUHbIC MPOH3BOMHbIe H MOryT ObITh MpercrTa- 
BICHbI B BHJe CTe€NCHHOrTO pHa Cc. UNCIOM WICHOB He Oo7ee Tpex. 


B 9TOM cayuae JIA CYMMApHOH OWNOKH HUTerpaTOpa B YCTAHOBUBILeMCA 
pexuMe molyuaem: 





Z 
Pal I it oe 
AQ = Aye” + Aye 1 0 Yo OEP (apd 
Pi ~~ Pe - 
a) 
i 
1 et ae 
— gi Na Pe (ay aie 
P1-~ Pe ‘ 
Hoaaras 
© = AQ? Ss 
Ee =U) [AO bcos 0), 
UMeeM: 


is / ; 
| Ca ih ; 


0 0 
Pemenve maa (A@) noayuaem mytem HHTerpHpoBallns MO acTsM 
BLIpaKkeHHna (12): 


| | to I ieee 
Oe eee oa ie ie EY cca be Pe) 
Py — P» Py Py 


> He 
Py Py 0 


t 
Pil por ; | ~ PT po 
ee ea oe 8 Gate] — 


os; p Pal fe — e ee Bs (f) —o es e Dal py (t) =e aa 








hype l : 
a foe de] i as FO 
9 6 | Pi Po 
Dis 5. Vr ke Fe sa ae eee 
‘ ee Poe = a F(t) 4 
P, : Ps Py Ps 
i 
, -+ ba sods, a Le fie ROH) (<) ‘ dt f 
(P,— Po) Py ‘ 
é 
wee eee ht fe LE a) at. 
—rem Nn * 
(P1— P2) P2 
YuuTplBpas, uTo #.< 3, HMeeM 
Ay « xs lo. 
AQ = iets 4. F’ (t) ca ee at 
P1° Pe Py° Ps 
2 2 ee ee 
Pi + PP» + Po» i Py PP 2 1- PyPs Po 
4 Pr jp RE pm (ge 
Py* Po Py* Ps 
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JLia KOMIMACKCHO-CONPMKEHHLIX KOpHeA 


Py=— a+ fB; po —a-— jG, 
COOTBCTCTBYIOULNX ONTHM@JIbBHOMY T@pexXOAHOMY PeHRKUMY HHTerpaTopa, 
nowjyuaem: 
en a eae ey 3a () a 
. a + (2 (a? 88)" 
: 3a% — 82 5a3— 4a8 


TY OTe O~@par: 


Popmy.ipl (9)—(13) cnpaBeatuBbl aa pacueta OwMO6OK Kak KOHKperT- 
HOrO OOpasua WHTerpaTopa, Tak WM AAA CepMH MHTerpaTOpoB, CMOHTH- 
POBaHHbIX M3 9ICMeEHTOB 3aMaHHOrO Ki4acca TOUHOCTH. B nocaemHeM Culy- 
uae peub MOKHA HATH O BePOATHOCTHOH OleHKe TOYUHOCTH CepHu 
uHTerpatopos. I}lpu 9ToM Bce 
NepBHYHbIe OWHOKH, Kak Npa- 
BUIO, ABAAIOTCA CAYUAAUbIMH TMe- 
PeMCHHDIMH BeHYHHaMH, C1e0- 
BaTebHO, H OWHOKA HHTerpa- 
TOpa TakoKe OymeT cayuahHon 

| BEAMUHHOR. 

Ecau cayuainsie nepsnune — 2 
OUIN6OKH HE 3a4BUCAT OT BPeMeHH, 

TO AA BEPOATHOCTHOFO pacueTa 
TOUHOCTH OCTaTOUHO 3HaHHA 
BEPOATHOCTHIX 34KOHOB pacmpe- 
fleleHHA 9THX OWHOOK HAW XapaKTePHCTHK 3aKOHOB -— MaTeMaTHYeCKOrO 
OwKUNMaHHA A, WH RUCHepCHH D;., onpeneasoumx cpenHee sHayeHne U 
PpacceHBaHHe COOTBETCTBYIOLUMX MEPBHYHbIX OLJHOOK. 

Jina HauOonee pacnpocTpaHeHHOroO 3aKOHa pacnpedeneHHA OWMOOK — 
HOPM41bHOrO 3aKOHa — HMeeM: 


l 2 orn 
Ay== 5 (Gat Mn) Deg An, 





rye 
A), —- NOAOBHHA NOAA DOnmycKa: 
Gp, M,— TPpanHubl NOAA MOMycKa (puc. 2). 
Tora ia OCHOBaHHH TeOopeM O CpeHeM 3HaveHHH HW JLHCMepcHH 
CYMMbl H€3aBHCHMBIX CYYaAHbIX BeEAMYHH LAA OTHOCHTeEbHOHK NpnBeslen- 
HOH OWWOKH NMOaAytalOoT MaTeMaTHYeCKOe OK aHHe OTHOCHTeABHOH 


OWwKMOKU 
kon 
1 
Ass= Ay 
k=1 
H JKMCHEPCHIO OTHOCHTebHOK OWHOKH 
2 2 
k 


Cuutas, 4TO CyYMMapHad OWMOKA HHTerpaTopa pacnpewetena NO HOp- 
MaIbHOMY 3aKOHY, JIA NMpakTuuecKoro mpeerAbHOTO 3Ha4ueHHA 93TON 
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ONWMMOKH NWOsyYuaeM 
(A) . =| Ase] + 3Dayze. 

CaelyeT OTMCTUTS, TO B GOOAbIUNNCTBe Cayuaes pa6oTH nHTerpa- 
TOpa Kak HHTerpHpyemoe HanpsxKeHHe U,, Tak WH MepBHuHDie OWHOKH 
ABAAIOTCH CLYYaHHbIMH (PYHKUHAMH BpemeHH. TlogyToMy Ja pacuera ToU- 
HOCTH B NOAOOHBIX CAyuaAX HeOOXOAMMO MOJb30BaTbCA MeTONAMHM CTAaTH- 
CTHUCCKOA AMHAMHKU, B COOTBETCTBHH C KOTOPBIMH MO2KeT ObITb PeKO- 


MeCHJLOBaH CACNYIOWIHH MOPHLOK pacueta. 
1) Onpenensetca BUA NepeaTOUHbIX @YyHKIMA AA BCeX cocTaB.MIO- 


HWLAX OTHOCHTeABHOH OWHOKH! 
mies es 
a) ld OWUMOKH (AQ) ye, == (AQ), 


ay . ‘ 
21 ay [- joo) jvo 
Xs . 
a a a a ear ee 
Ay} As fry 4- (Fr) 


6) Aaa O1nOKH (AO es == (AO); 


7 a ea ee, 


Ax} As] -{- (Fm)? 


P, 


a ae O 
B) AIA OIUHOOK (A Feye 
ay 


sae eet ce at oN Ge pp aie) A 
Ag -|- AyJ%g “[- (Jorg) 


P, ee 


2) Onpenermotca ciektTpaipiiie maotnocrH S(w)) AIA BXOAHOTO 
CUrHala WH NMepBRUNLIX OWMOOK 


Su, (M)i Sa, (My); Saup (9)5 Sangp (Mg); Sau, (); Sa iuy (W). 


3) PaccunTplBaloTCA CPe/LHNeKBaIpaTHuecKHe OWHOKH | (A2),.1, 
ae o) 


ee Gast ss 
[(A®),], = Je | 1 | Py (FG) P+ Sp (M)} 0. 


a! 
- wx} 


(ne ee 


4) Paccuntnpactca cyMMapHad ommOKa uHTerparopa 
AC Wrao 2 
(AQ), = 4 Di (AQ) 
ki 


[Ip mpowereunu cratuctuyeckoro pacueTa HeOOXO.\HMO HMCTb 60.1b- 
NOH SKCNeEPUMCHTaAbUHIA MaTepHad JIA BEPOATHOCTHOH XapakTepHCTHKH 
HCXOMUDIX JLANHDIX ~~ HHTerPpHpyeMOO HaNPAMKCHHA H MEPBHYNbIX OIUNGOOK. 


MetToabl yMeHbuIeHHA OWHOOK HHTerpaTopa 


Analn3upya OpMy.1bl JA pacueta TOYNOCTH 34eKTPOMeXaHUUecKOoro 


HHTerpaTopa, MOMKHO CileaaTb CAe/LYIOULMe BbIBOJLLI: 
1) JlononnuTetbHaa OWMOKa HHTerpaTopa MOKeT ObiITb YMeHbIMeHa 
34 CCT MOBbIMECHHA TOUHOCTH PpaOOTbI YCTPpOMcTB, BHIpabaTHlBaIouLnx 
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HHTerpUpyeMOe HaNpmMKeHHe, NOBLILUCHHA TOUHOCTH A3rOTOBeHKA, COOPKH 
HM PeryMPOBKH TPHMeHAeCMbIX Q/ICEMEHTOB (TAaXOMeTPa, YCHANTeAA, KHHe- 
MaTHUeCKHX 3BeHbeB), CTaOwIMsalMA HanpwmkeHvA BO3SOyxKTeHHA UW KOM- 
NeHCallHH BJIMAHHA H3MCHEHUA TeEMMepaTYPb! H Ba KHOCTH OKPykKaloulen 
cpei. 

2) Tlaxke pu TULaTeAbHOM BBINOHeCHHM BbIMeyKasaHHbIX TpedoRa- 
uni H CBeeCHHU AONOAHUTeIbHOK OWMOKH 2O MpeHeOpexuMO Mason 
BeAMYHHE, 1060 HHTerpaTrop paccMaTpHBaemMoro THNa OOanaeT MeTO- 
muyeckoh (OCHOBHOM) OWuM6KOH, BeNMYHHa KOTOPOM MO2KeT 3HayMTebHO 
MPeBOCXOAMTb OWMOKY AOMNOHHTeEABHYIO HW CYLICCTBEHHO CHHKAaTb TOU- 
NOCTh HHTerpHpoOBaHHa”. 

Hwke paccMaTpMBaeTCaA BAWAHHe MeETOAMYeCKOM OWIHOKH Ha TOUHOCT 
pa6oTht ycTpolictpa M cnOcOObl yMeHbUeHHA STON OWIMOKH. 

Panee GObiio oTMeueHO, YTO MeTOAMYeCKad OWWMOKA HHTerpaTopa 
COMepxXUT BE COCTABJIAIOWINe, MPH4eM, KaK MOKA3biBaIOT HCC1e20OBaHHA, 
BTOPad COCTAB.AAIOULAA, YUNTbIBAIOWad BIHAHHe CTAaTHYeCKOrO MOMeHTA 
Harpy3kH, B OOJbWIMHCTBe ClyyaeB paOOTbl MHTerpaTOpa HW3MeHAeCTCA 
MO JMHeHHOMY 3aKOHy M MMeeT HesHauMTerbHyO BeaMUNHy. TlosTomy 
OWCHHM BeAMUHHY WM BbIACHHM 3aKOH H3MCHEHMA NepBOw COCTaB.IAIOWLeH 
MeTOMUeECKOK OLWIHOKH. 

Mcnoap3sya mopmyay (13) aaa ato cocTaBasioureh, HMeeM: 


1 


ee YU: Opa plat eel: 


I 
Boye == re AQ < F (t) 
WH, TAK Kak 5, SS> ),, TO OKOHYATeAbHO 
Ngee ty 
P mem ~~ a2 62 14 i 


Cnenonatetbuo, paOoTa 3aeKTpOMexXaHMyecKOorO HHTerpaTopa mpu 
BXOJNOM (HHTerPHPYeMOM) HalpsMKeHHM, H3MeHMOLLEMCA NO mapadoun- 
YeCKOMY 3aKOHY 


n 
U,O= 2 Vor tk, 


ConpoBOxKaeTcA MeTO/MYeCKOH OWMOKOH Agye,y TOM Ke 3aKOHOMep- 


HOCTH. 
Tan OoAbuiMHCTBA MpaKTHueCKUX CXEM HHTeErpaTOPOB BeAMUHHA KOVH- 


ulneHTa KoneOeTcA B mpenenax 0,01 +-0,03, uTo cBuaeTenb- 


1 
CTByeT O CYLUECTBEHHOM BJIMAHHM NepBOK cocTaB.souleh MeTOAMUeECKON 
OWHOKH Ha TOUHOCTh HHTerpHpoBanHsA. OaAHMM M3 cnoco60B yMeHbLle- 
HHA 9TOK OUMOKH ABIACTCA MPHMeHeHHe KOPPeKTHPYIOUIAX 3BeHbeB, 
npvOswKaloulNX MepeaTOuHylo PYHKUMIO peabHOrO HHTerpaToOpa K Me- 
peaTOUHOH *yHKWMH WHTerpaTopa ,WeabHOrO”. 

PaccMOTpMM pexkiAe BCerO NPHMCHeEHHE NMOCAeCMOBATCABHbIX KOPPeK- 


TUPYIOULMX 3BeHbeB (CM. TaO..) 
4l 
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Pad auna 


i Cxema ee Bud nepedamoyHou PYyNKyUU 
rf. KoppeKmupyrou4ezo 38€Ha ROR Pe MTEPOUC EE SEEK 30eNa 


Nnopg = 1+ 8,p * bp? 


Prop > C,2*C>p? 


Propo *{1 +0 Ty) 








© 
® 
a) 
a | 
o.6 
oS 
2) 
> 
S 
, 
$)3 
2/8 
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MooKHO MOKa3aTb, TO B 3aBHCHMOCTH OT MeCTQ BKJIKOUCHHA MOCJe- 
NOBATeIbHOrFO KOppeKTHpylouleroO 3BeHAaA eo nepewaTounaa (PYHKULHA 
uMeeT OHO 3 CJCJLYIOUINX BbIPaKeHHh: 


Wicyne = l ts a bp; (14’) 
cere cme i i Cop; | (14”) 

ye ao m 
Mscopp lg + Cgp esp? * | Oe 


Oneuupad 3TOT cnoco6 KoppekuHH, HeEOOXOAMMO OTMETHTb, YTO CHH- 
TC3 KOPPEKTHPYIOUIMX MOCACMOBATeC/IbHBIX 3BEHbeB C YKa3aHHbIMH Mepe- 
JLATOUHBIMK §=CPYHKUAAMH MODKeT ObITb OCYLIECTB.CH TOAbKO MO Ccxeme 
AKTHBHOTO YeTLIPEXMOJIOCHHKa HW NP YC.IOBMH He3aBHCHMOCTH KO3HDH- 
IWHEHTOB MPH Ppa3M4HbIX CTeMeHAX P, H4TO, B CBOIO OYepedb, ycloxK- 
HAeT T[1paKTM4eCKYIO peaiMsallMio BaHnoro MeTOwa. OAHaKO, yuNTbIBaA 
NpeAbLLyUlue 34Me4aHHA O COOTHOLWCHHH KOIPPuLneEHTOB NpH p u p® 
B dopmy-le MeTOAMUeCKOH OMOKH (13), MOXKHO CYULECTBEHHO yMPOCTHTb 
galauy CMHHTC3a MOCTENOBATEbHEIX KOPPeCKTHPYIOWWNX 3BeHbeB, OTOpPa- 
CLhiIBAA B HX MepeaTOUHbIX CYHKUMAX UTeHbI, coLepxaulme p*?. Torna 
BMeCTO NepeHaTOUHHIX PyHKuuh (14), (14") umMeior MecTo COOTBeTCTBY1O- 
nie MYHKILAH 

er == 1+. dyp, 


le non es CPs 
__ ay -+ Ayp 
Son) og Ff eyp 


KOTOPble MOryT ObITh PeaiH3OBaHb! MPH NOMOWH HOO aKTHBHbIX, M60 
MACCHBHBIX 4eTbIPe XMOIOCHHKOB. 

Koppekuwud OWMOKH MpH NOMOLIM MapatAeabHOro 3BeHa MO2KeT ObITb 
HCIO.Ib30BaHa, HaMpuMep, B TOM C.ly4ae, KOrAa pe3syibTaT MHTerpupo- 
BaHHA CHUMaeTCA B BHe HalnpwKeHHA, a2 He yrla NOBOpOTa BajuKa O. 

IIpH 3TOM KOppeKuNio OGecneuWBaeT MapatetbHOe 3BeHO C Mepe- 
naTounofh PyHKiMeh 

hy. hex dy a dop cast 
dx + dyp +- d,p* 


JleHictBuTerbHO, NepenaTOuHaA PYHKILMA CKOPPeKTHPOBAaHHOrO HHTe- 
rpaTropa uMeeT BHI 


H(p) = 


(19) 


pee cs ene ee ee) ee 
Pp (a3-}- agp + p*) ' dg-+- agp + agp" 


[Ip puinomenuu yc1oBus a,-+-a,p-- p? == d,--d,p—-+ d,p* 


at apt dop*. 
(P) = 5 ag + agp + PP)’ 


Ce MOBATC.IbHO, METORKNYECKAA omu6Ka ONDE REMHETCA BbIPDAKCHHEM 


A (d{a3 — aa,4) + (dyag — a4) p 
( Pein “Al (P) Qe (a3 —+ a4,)p | p*) 
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OuepunHo, TO NpH noAGope KoIpduunentos a, ud, no opmy.1am 
ETE. ay 


d= =: 
ag 


y oo an 
MeTOAMNeCKaA OlIMOKa HHTerpaToOpa paBHa Hy. OnHakO B aHHOM 
ciyuae 3aaua CHHT€3a KOPpeKTHPylouleroO 3BeHa C MepenaTOuHOH 
pyhkKuve (15) ocraetca BecbMa COKHOM BBUAY HEOOXOAMMOCTH BbINOW- 
H€HHA He€3aBHCHMOCTH KOSPduuUneHTOB MmpnH p. Tlocnennee ycaosue 
MOXKeT ObITb BLINOHEHO MPH HCHOAb3OBAaHHM AKTHBHLIX YeTbIpe XMO/I0C- 
HHKOB. 

Bosee Mpocrad KOppeKUMA NapadenbHbIM 3BEHOM BHINOJHAeTCA NyTeM 
npoctoro OOaBreHuA YACTH BXOAHOTO HanpsKeHHA K Hall pwkKeHMIO 





Puc. 3, 


BbIXOAHOMY (pc. 3). B 3Tom cayuae nepemaTouHaa PyHKULMA CKOppeK- 
THPOBaHHOrO UHTerpaTopa UuMEeeT BUR 


a;k,-+ a,Bp + a,Bp* +- Bp’ 
Pp (a3 -+ agp + p*) 
CootpetcTBeHHO MeTONMYeCKad OWMOKA ONpeAenneTcA 0 popmy.re 
(a3B-—a,a,k,) + (a,B —a,k,) p+ Bp” 
Paz (aa + agp +~ p*) 


H(p) = 





(AP) pom oa U; (p) 
Mpu 
B= UM pk, 


2 
as 





rile Ra—KOIPPUUHEHT MPOMOPUHOHAIbHOCTH MeXxKAYy yraoM nopopota 
©, HW BHIXOAHbIM HanpmKeHHeM Usy>, 
(a;k,, — Baza,) p — a3Bp* 


(49) Loin me U, (P) a3 (a3 + a,4p -| p?) 


IIpu Takom cnocoOe KOppeKUHu MeTORMYeCKan OWWHOKA NOAHOCThIO He 
KOMI€HCHPyeTCca, TaK KAaK OCTAIOTCA COCTABAAIOWIMe OWIMOKU, paBHble 


p (ak, — Baga,) 
(AO) ai a. a3 (a3 -+ agp + p?) 
Bp? 
(AP) wom a a; + agp + p? 
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ITH COCTaBAMOWHe PaBHbi HYO B YCTAHOBMBUeMCA pexKHMe JAY 
NOCTOAHHOrO BXOAHOrO HalpaAKeHHA HW MOCTOAHHEI pu AMHeEHHOM BxOd- 
HOM HalipsoKeHHH, 4TO MO3BOAMeET MPOH3BECTH ee AaibHettulee YyMeHb- 
WeHHe MyTeM MaClWTaGHbIX pacueToB. 

CaeayeT OTMeTHTb, YTO KOSphuuMeHT B Moxer G6vitb Bceraa BbIOpaH 
IIA PeabHbIX CX€M MHTerpaTOPOB MeHbLIe CAHHHUbI; NOITOMY KOppek- 
ua He TpeOyeT HaMH4HA AKTHBHBIX YeTHIPEXMOMOCHHKOB NpH padote 
Ha MOCTOAHHOM TOKE HW OMHAKOBO MpOCcTO BbINOAHAeTCA AAA A1060ro 
TOKa MATaHHA YCTpOHcTBa. 


JHTEPATYPA 


T. H. CokoOa0B, QnekTpoMexannyeckwe CHCTeMbI aBTOMATHYeCKOrO yipaBie- 
Hua, FocsHeprousyat, 1952. 
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Accucmenm B. A, OTEHHHKOB 


PABOTA MAFHHTHOPO YCHJKTEAA B AMMYJIbCHOHW CHCTEME 
PETYJIHPOBAHHS HIK YINIPABJIEHHH 


B padore [I] ycTaHoBsteHa BO3MOXKHOCTb MIPHMeieuHA Ct paPnyeckoro 
MeTONMa pacueTa nepexoNubix MpoleccoB B MaruHTHOM YCH.INTe.1e, 
paOoTalolleM B HMIMY.IbCHOM pexumMe. B grok x#wxe pabure MOKa3saHo 
B-MAHHE CTOPOHbI MepeMeHioro TOKa, T. €. BLIXOJa, Had BXOJL MafHHT- 
HOTO YCHIMTeIA, BbIPAKAOLWIeeCA B BATAPHBANHH HepeXomuoro Mpollecca 
H B BOSHHKHOBeEHHH UM3KONaCTOTHBIX OGneuHA, TloKa3aiia BO3MO2KHOCTH 
(POPCHPOBKH NepexowNoro Mmpowecca B UMMMY.AbCHOM pe*KHMe 3a CueT 
HX aMIMIMTYy Ab. 

— B wanHof padote MaloTcA PCKOMeHAAaUMH HO pacueTy HMHY-IbCHBIX 
CHCT€EM ABTOMATHUeCKOFO peryHpOBallHaA MU YilpaB.enna C HCMOAb30Ba- 
HHeEM MA@LrHHTHDIX YycHauTeteH. Takve CuCTeMLI yoxKe HaXOJIT NPHMeHe- 
HHe B NpOMbiInIeHHOCTH. B KayecTBe MpHMepa MOKNO NPHBeECTH CHCTeEMY 
MOWAYH IEKTPOMA-HHCTPYMCHTA B JIEKTPOMMINV.ILCHLIX CTaHKax, ile 
OOMOTKA YlipaBAeHhA MarlHTHOO YCHAMTe.1K, YIpaB-IstollleroO UBurate- 
HeM MON@4H WeKTPONA, MTA TCA UMIY.1bCaMH HallpsKCHMA NMOBDIILECH- 
no uactoth (400—-500 eg). Iimnyrpensie cucremi peryampoBanua 
MOryT HaHTH MpHMeHeHHe TakoKe B CHCTeMaX peryMpoBanna HW CTaOHIM- 
34UHHU CKOPOCTH BDPaUecHHA ABHFATeA WIM HalnpakcHHA reNepaTOpos. 
Jaa CHCTeM pery.1HpOBaHHA HalpwmKeHHA renepaTopa pole POpMupo- 
BaTb UMMILYJIBChL MOCTOAHHOM aMNAATYAbE WH WaCTOTLI, HO MepeMeHHO 
JMIMTCAbHOCTH 7, HpONOpuunOHatbNOK HanpskKennO [2]. J]ia cuctem 
pery.IHpOBaHHA CKOPOCTH BPalleHHA *KelaTe.1bHO MOPMHPOBATL HMITY.1bCbI 
MOCTOAHHOK aMIMIHTYILLI WH IMTeAbBHOCTH, HO C NepemMelubiM mepHosom TF, 
HPONOPUHOHAIbHbIM CKOPOCTH BpalileHux mABuraTeif. OOa 9TH cayuas 
MOOKHO OOBEAMHHTb, CCIM BBECTH MOHATHE OO OTHOCHTeE.TbHOW JAWTeCAb- 


a¢ 
HOCTH HMIYAbCa aay KOTOPad, KaK BHIHO, 3aBHCHT H OT JLIATC-1b- 


HOCTH H OT NepvOsa B ORMHAKOBOH cTenmeHH. 
BpeeHHeM HMITYIbBCHOTO 93/I@Me€HTAa B CHCTeCMY <aBTOMaTHYecKOro 
PperyAMpOBaHHA HH YIMpaBAeHHA B HEKOTOPHIX Cy4adX MOOKHO 3Ha4dH- 
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TebHO €€ YMPOCTHTb, NOBICHTh CTaGHIbHOCTL u 6LicTposeficTBHe, 4TO 
ABIACTCA HCMAOBAKHbIM (PaKTOPOM. 

HecmOTpA Ha MOAOKUTeEbHBIe (aKTOPbl, MepeywnceHHble  Bbille, 
UMIYIbCHbIM CHCT€MaM CBOHCTBEHHbI MH HEKOTOPble HEMOCTATKU, KOTOPbie 
B OTHeJbHDIX Cy4aAX MOrYT CileaaTb HX MpPHMeHeHHe HeBO3MOKHBIM. 
B uwacTHOCTH, 9TO OTHOCHTCA K CHCTeEMaM, COZepKaullMM OHOTAKTHDIA 
MarHuTHbIA = YCH.IHTeb, OOMOTKA yilpaBJleHHA KOTOporO paOoTaeT OT 
AMNYJbCHOrO 3.1IEMe€HTa C MepemMeHHOK yacToTOK wuMmnyabcosB. B 93TOM 
clyuae MpH HeKOTOPHIX YacTOTaX HMMYAbCOB B OOMOTKE ynpaBsreHHA 
MarHUTHOTO YCHAHTeA HaOMOaIOTCA HH3KOUACTOTHbIe ONeHHA, KOTODPHIe, 
YCHAHBaACb, TpancpOpMUpylOTCH Ha BbIXOA MarHHTHOTO YCHAMTe/A. 


T=0017 C@K 


ioe, as oar cca em 
f=503 2u 


], =64 ma 


Oirmemuyur Goemenu 5002u 


LUCCA CAAA AAA A 


Puc. 1. OcuuasorpaMMa HMMyALCOB TOKa B OOMOTKe yIlpaBaAeHHA 
MarHHTHOrO YCHAHTeA 


HuskouacTotHbie OWeHHA BOSHMKAIOT OT CAOXKeHWA YeTHLIX TapMOHHK 
C MMMyjbCaMH TOKAa Ha YaCTOTaX HMMyIbCOB, OAM3KHX WAM KpaTHbIXx 
“aCTOTAM YeTHBIX TapMOHHK. Uernble %#Ke LapMOHWKA TOKa BO3HHKAaIOT 
B 3€MKHYTOM KOHTYpe OOMOTKH ynpaB.1eHHAa. Boobie 4actota OueHnit 
MeCHACTCA B WHPOKHX NApeyesaxX B 34BHCHMOCTH OT YaCTOTbI HMIMY.IbCOB, 
HO WIA CHCTEM PeryAMPOBaHHA BaKHbI HMCHHO HH3KOUACTOTHbIC OnNeHHA, 
KOTOpble MOTYT YCHJIMBaTbCA H fMpomycKaTpca BceHh cucTemMoh. Tak, 
NpH MMTaHHH MarHHTHOrTO YCHAHTeA MepeMeHHbIM TOKOM 4YacTOTOH 
OO 24 (OCHOBHad YeTHad rapMoHuKa 100 24) OueHHa BOSHMKAaIOT Ha 
yacTotax 20, 25, 50, 100 24. Hanu6oabmaa aMNVIHTy 1a OveHHA Ha6.10- 
haeTCa mpu uacTote uMnybcoB, O.u3Kux K 100 24. BueHua BO3HuKalOT 
OT CJO%KCHHA TOKOB: CHHYCOHMAIbHOrO YeETHbIX TaPpMOHHK H MepHomHye- 
CKOrO TOKa HMMYibCOB. 

JlokaxkeM BO3HHKHOBeHMe OMeCHHA Ha YacTOTaXx, 61N3KHX HAM KpAaT- 
WbIX YacTOTe YeTHBIX TrapMOHHK. Ha puc. | noKka3aHbl MMMyJbCol 
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WacTorTb 56,3 24 H aMILMIHTYAbl 68 ma. Bropawd rapMOHHKa pa3JiOxKenns 
9THX MMMY.IBCOB AOJDKHA LaBaTb HH3KOUAaCTOTHbIe OHEHHA B CYMMe C 4YeT- 
HUH rapMoHHKoH 100 24. 

MatTemMaTHYeCKH pa3.100%KHTb UMMYIbCbI TOKa He MpecTaBaerca 
BO3MOXKHbIM, TaK KaK HE H3BeCTHO HX AHaIHTHUECKOE BLIPAKeHHe. 
Ilostomy lpHMeHWM MeToa Tleppuw 218 Haxookmenua 2-H rapMOHHKH. 
B 39TOM MeTONe HHTerpaibl B BLIPAKeHHH AIA BEJIMYHH aMILIMTyR rap- 
MOHHK 34MCHAIOTCA KOHCYHBIMH CYMM4MH: 


A= p k=p 
fO=—Cy-+ Dd Agsinkot-+ DB, cos kot, (1) 
K =f fez 1 


Jaa HaxoxKaenuna A, « B, pas6upaloT nepHot. Pynkiwun Ha 2n paB- 
Hux uacTeh ¢,,. Toraa Bbipaxenua ain A, uv By, Oyyr WMeTb BHI 


Hes Qat 


l x 
Ay, = ms > Yin Sift] Rut», (2) 
He=1 
ne=2n 
] am : 
By = oe » Vn, COS Rol py, (3) 
‘HR 1 
Me — 20 
: I ‘ 
Cy == on > Mm (4) 


He 1 


ke V,,-— 3aveHHe OPAMHaTLI, COOTBeETCTBYIOIee f,,. JLaHtbiM MeTO/LOM 
OUI pa3s10%*KeHbl HMMyJIbCLI TOKa B pA Pypbe, KOTOPLIH HMecT BHA: 


i(t)== 7,44 6,91 sin wf + 6,69 cos wt + 6,9 sin 2wé-+ 2,8 cos 2uf. 


Jlaibule BropoK rapMOHWKH pa3sioKeHnWe He BelleM, Tak KaK 4aCTOTa 
2-H rapmonnKku 112,6 24 Kak pas H OyeT NaBaTb HH3KOUACTOTHbIe 


One HHA. 
[IpumemM, “TO YeTHbIe TapMOHHKH B 3a4MKHYTOM KOIIType OOMOTKH 


yipaBienwa MarHHTHOrO ycuMTerA COBMaqaloT To daze co 2-H rapMmo- 
HUKOM pa3.10%KeHHA MH COX%KHM 2 CHHYCOMMAbIUBIX TOKA 
i s=4 4 SIN Oe; 


ig == [4 SiN Wg. 


[lo10o%KHB, 
ort os oO yl 
Saag ee ui 5 aa ae 
NO.Ly 4M 
i, ti, == J, sin of, (5) 
ke 
Ve Oy. Qw't (6) 
boi ae Him fom ~+- tnef2zmCOS 2H ec. 
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Orcioa cpa3y HaxofvM yactoty 6uennh 
| | @r— 0 In (fi —fo) : de 
—_— MT 
2 2 ae 
112,6 — 100 
| 2 ? 
--: lo onbirHbimM aHHbiM amMmanTyia 4YeTHOH rapMOHMKH TOKa paBHa 
NpwMepHo 2 ma. 


fait he = 6,3 24. 


Iim== 6,9 ma; [,,=2 ma; 


age ee ep tc ee in 
twee — +V 7°, +- om os hi m lon 2= EV Cin — lon)? =lhmt+lem=8,9 MO 
npn cos 2w’t = 1; 
30 a, 92h ae jp e Re 
| nin — +VP,, + Lom vse fin Tom 2—=EV (Lim [<< Lo)? =), —lom = 4,9 Ma 
Mpu cos 2w’t = — |. | 
B Aa@HHOM TIPHMepe NOK@a3aHa BO3MO2KHOCTb BOSHHKHOBeCHHA OneHHH 


B OOMOTKe yipaBeHHH MArHHTHOrTO ycHANTeIA Ha yacToTe, KpaTHOH 


a) 


mak? 
30 


0—5 20 304i GDSSSSC«SSC«*SS«SN xO cee 





7 t 
eee Se a ee 
0 i 20 JO 4 50 60.70 80.9100 TOO ocex 


Puc. 2. Ppaduueckoe caoxeHHe HMNYABCOB TOKa YeTHOH rapmMoHHKH 100 zy 


@-~- ONbITHAd OCLMAOrpamMMa; 6 —rpaduyeckoe crox*Kenue 


4eTHBIM TapMOHHKaM. BooOuwe KapTHHa OneHHA AanekoO He Tak. MpocTa, 
Tak TaK CK1aqbiBaTbca OyeT BeCb pA C 4YeTHOM rapMOHHKOH. 

AAA ompewenteHua uacTOThl HW aMMAMTYAbI GNeHHA MOXKHO BOCIOMb- 
3OBaTbCA MIPAMbIM TpadwyeCKHM CJIOKeHHeEM ZTHX ABYX TOKOB.- Takoe 
rpaduyeckoe cOxKeHHe NOKasaHO Ha plc. 2 H 3ecb Ke NpHBeReHa 
-ONbITHAA OCWHIOrpamMMa. Tak Kak NpHHUANM CAOKeHHA TapMOHHK ''H 
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HMHYILCOB TOKA CNpaBCJLINB AA MOObIX YaCTOT MOCeCAHHX, TO Asi 
IpHMepa B3ATa yacToTa HMMybcop 110 24, ueTHaa rapmounKa 100 24 
(nuTaHHe MarHHTHOrO ycvuaNTeAs mepeMeHHbIM TOKOM O50 24). Kpome 
9TOrO, Mp uacTOoTe MMNyaAbcoB, O1M3KOH K 100 24, amnuuTya Onennit 
HavOobplas. TlepHon Oven AAA Cayyuad, MpuBeeHHOrO Ha puc. 2, 
nomyuaetca papubim 0,12 cek, T. e. 8 24. Jia onpedetenua aMnUTy Jb 
6veHnK CeAyeT MpOn3sBeCTH NOACUeT CpeAHerO 3HAYeHHA TOKA 3a MepHos 
UMMyJIbCa [1A MAKCHMYMa H MHHMMYMa, YTO TakxKe yoOHee ClelaTb 
rpapuyecku mo metony [leppu (3). Onpenerenve amnautyAbsl Onennt 
He MPHBOAHTCA, BBULY efO MpOCTOTbI HW H3BECTHOCTH. 

Ip MoBbIWeHHH YaCTOTLI HMMYIbCOB BILE YaCTOTbI OCHOBHOK yeT- 
HOH rapMOHHKH B 1,5—2 pa3a HH3KOUAaCTOTHble OWeHHA UCuesaIOT H 
Np WaIbHeAWeM MOBbINeCHHH 4YacTOTb! He HadsmOsaloTcH. B atom cay- 
yae UMMYAbChl YNpaB.sioulerO TOKA MpOCTO MOAYANPYyIOTCA YeTHBIMH 
rapMouukamu. /lanHoe MomOwKeHHe H/WOCTpHpyeTca OCUMOrpaMMOoli 
Ha pwc. 3, rie uacTtota uMmy.ipcoBp pasHa 400 24. Orcwoua crenyer 


Puc. 3. Mosyasuua umnyapcos 400 24 4ueTHOH rapMo- 
HuKH 100 24 


CHelaTb BbIBOJ, UTO OLHOTAKTHBIA MarHuTHbIA yCHANTe/b, C WYHTHpPO- 
BaHHOM CONpoTuBseHHeM OOMOTKOH ynpaBseHHA, MOXKeT paOoTaTb Ge3 
HU3KOUACTOTHBIX OHHH TObKO MpH yacToTe UMNysbCcoB, B 1,0—2 pa3a 
MIpeBbILUAIOLUMX YaCTOTY OCHOBHOH ueTHOH TapMOHHKH. 

JipyruM BakKHbIM PakTOPOM, BTHAIOWIMM Ha paOOTy MarHHTHOrO yCH- 
AMTeJIM B UMIYIbCHOH CHCTeMe pery/IMpOBaHHa, ABANeTCA HeAMHehHaA 
3ABHCUMOCTb HallpsKeHUA Ha BbINPAMUTeTe OT HaMpMKeHHA Ha Apoccese: 


Ogun == f (Upp). 


Iipu akruBHoll Harpy3ke HalpsKeHuA Ha Apocce.se HW Ha BbINIPAMUTEesTE 
MOOKHO MPHHATh HAaXOMAINHMHCH B KBaapatType, T. C. 


Sis = Se ss See (7) 
rye 
U —uanpskenne MHTanHWd MarHUTHOrO yCH.MTe.19, 
Uo, — HallpwkKeHne Ha Apocce.se; 
Uewn —- HalipmkeHWe Ha BbINpAMHTeTe. © 
Ha puc. 4 moKa3aHbl SKCIepuMeHTatbHad, aaa ctaiM XBII, u Teo- 
peTuuecKkad s3aBucuMocTH Ugywn =f (Uap). CaeayeT OTMETHTb, 4YTO AIA 
OOBIKHOBEHHOH S/IeKTPOTeXHHYeCKON CTaIM KBalpaTHuHaAd SadBHCHMOCTb 
M@KAY HanpsKeHHeM Ha Apoccee MW BbINPAMUTeTe XOPOWO Coriacyerca 


o0) 
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C onbitom. Jia cneuManbuerx crane, uMelounx APKO BbIParxKeHHy!0 
SOHY HaCbIINeHHA, KBapaTH4uHaA 34aBHCHMOCTD MOKIY HalpskKeHHeM 
Ha Apoccese MW Ha BbINPAMMTeTe He BbIePpKUBAeTCA, UTO H BUNHO Ha 
puc. 4. [na rakux crane caeayer noab30BaTbca SKCNEPUMeHTaIbHOH 
SaBHCHMOCTLW Usyn = f(Uap). Ecru cpeanee 3nayenue toka MMITYJIbCOB 
B OOMOTKe ynpaBaeHuA 6yneT cooTBeTCTBORATH paOote B Touxe A Ha 
XapakTepucTuke Usgyn==f(Uap), TO TOKM Ha BbIXONe B MMIIy.1bce, 
O6mblle 93TOTO cpeaHero 3HaueHuA, OyayT cpesareca, T. e. Np yBe- 
TMYCHHH NMOAMarHHyHBaHuA Us, crpemuteca K 0, H TOK B Harpy3ke 


























24 6 8 1 12 1 16 «19-8 


Puc. 4. SkcnepuMentaapnan av TeopeTHyuecKkan 
saBucuMocTH U,, == f (Upa) 


ONpeReMACTCA TOKO €€ COMPOTHBAeHHEM, IIpu yMenbuenun CpenqHero 
SHANCHHA TOKA MMMYAbCbl BTOPHYHOH Lenn OyAyYT BbIpaxeHb Govree 
oTueTIHBO. JaHHoe nomoxKennue HAJIOCTDUPYeTCA OCILHIOPpaMMaMH TOKa 
BO BTOPHYHOK env, MOKa3aHHbIMH Ha pic. 0. OcunanorpamMpl CHATHI 
AAR YaCTOTLI HMNYyAbCOB 200 u 400 24 nu U3 Hux sBHO BUNHO BeCbMa 
SHAYHTebHOe OrpaHHyeHne aMIVIWTYAbt WMIMYIbCOB, KOTOpbIe nouTH 
H€ BAMAIOT Ha MOPMy BbIXOAHOrO ToKa. B OCHOBHOM NpOucxomMT ycu- 
JeHHe TOIbKO CpeaqHeroO 3Ha¥eHHA TOKa. Takum 0Opa30M, MarHUTHpltt 
YCHIMTeb BLICTYNaeT Kak 3BeHO, YCPCMHAOLee UMNYIbCbI, MOMaBaemple 
Ha ero Bxon. Ycpenuenne Oyner BhIPaKeHO ApYe y MAFHHTHBIX yCuAH- 
Tee, BbINOJHEHHbIX H3 MaTepHalla C APKO BbIPaoxKeHHbIM Hacbillje Hem, 
qeM Y YCHAMTe1eM, BEIMOJHEHHBIX 43 OGObIKHOBeEHHOH QIEKTPOTeXHHye - 
CKOM CTaJH. 

YuHTbIBaA CKa3aHHoe, MarHuTHBIA yCumMTeib, paboraioumit B MMIIYJ1bC- 
HOM PeXKHME, MOMKHO CYHTATb yCHANTereM Cpetuero 3Ha4eHHA TOKAa 
HMNYIbCOB. Torta ypapuenue faa Hero B YCTaHOBMBLIeMCA perxkKume 
OyWeT MMeTb CrenyIOWMH Bun: 


Lenk == lees 


A® ol 
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Pike 
iey — CpeAnee 3HaueHHe TOKA MMMYJIbCOB, 7 
k —xKosdpulveHT YCHeHHA MarHHTHOrO YCHAMTeA MO TOKY; 
ayn — BbIXOMHOK TOK. 

CpemHee 3HayeHHe TOKA UMIMYIbCOB CBA3aHO C OTHOCHTCAbBHOK DJK- 
TCbHOCTbIO HMMYJbCa {~ COOTHOIWeHHEM: : 
icp = Ryy, 

Pk 
{ — OTHOCHTC/IbHaA DIMTCABHOCTH, 
k,— Kkosbdunnent nepesaun AHMNYAbCHOPO 3BeHa. 


ln Y 
400 2u, 


ZOU CU 


VV, 


Puc. 5. BurxoqHOH TOK MAaPrHHTHOrO YCHAHTeCAA NpH uwacTOTe BXOHbIX 
umiyabcos 400 24 u 200 24 


Ecin OTHOCHTeCAbHad DIMTebHOCTh Y MPOMOPLHOHabHa BXOAHOM BeJH- 
uNHe (TOKa, HalpsKeHHA, CKOPOCTH BpallleHHa) B CHCTeMe peryAMpoBa- 
HUA, TO MOMKHO 3aMHCaTb Ce AyIOWy!0 3aBHCMMOCTb: 


a =— RoZeq- 


Pemaad 9TH TPM YpaBHeHHA COBMeCTHO, NO/y4aeM BbIPaKeHHe, CBASHI- 
Baoulee BXOAHY!O HW BBIXOAHYIO BeEAMYHMHbI B YCTAHOBHBUIeEMCA Ppe?KHMe: 


leua = Ri R2RZ ox - (8) 


Jlanuoe ypaBHeHve aHanorM4HO ypaBHeHwiO OObIKHOBeHHOrO MHeEMHOrO 
3BeHa. 


re 
a 
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EQUHCTBEHHOM 3aBMCHMOCTbIO, KOTOpylO Ha) paCC4HTaTb B NOCcAed- 
H€M YpaBHeHHH, ABAeTCA 3aBHCHMOCTb 


Lop = I (y’. 


Mme KapTHHy HMMyJbCOB, NOCTpoeHHylO rpauyecku HM CHATYIO 9KCIIe- 
PHMCHT4IbHO AIA AAHHOrO MarHUTHOTO YCHAMTeAA MW 2d WaHHOK OOnacTH 
yacTOT, MOMKHO’ rpaduyeckw no MetToay Tleppu onpegenuth cpenunee 
SHaYe€HHe TOKAa JAA TpeX YaCTOT HMMYJIbCOB (MHHMM4]bHaA YaCTOTA, 
CpeQHAA W MAKCHMAIbHaA JA 
NaHHOK oOsacTH.) 24 
Tak KaK 3aBHCHMOCTb 


ABJIACTCH JIMHEHHOH, TO H Xa- 
pakTepuctuKka i,, == f(y) TakxKe 
6ymeT mMHeEMHOH, NOsTOMy AAA 
NOCTpoeHwaA OCTaTOYHO Tpex 
Touek. Ha pyc. 6 npnBenena 
3aBMCHMOCTb i,,==f(y), Mony- 42 
YEHHaA SKCNEPHMEHTAIbHO H Ny- 
TeM rpaduyeckoro mocTpoeuna. 
CnenyeT OTMe€THTb xXopoulee 
COBMaRe€HHE IKCNEPHMEHTAbHbIX 
WH paCueTHbIX JaHHbIX. 
OTMeTHM, 4TO HAaKJIOH Xa- 
pakTepucTuKH i,,==f(y), a y 
3Ha4HT, H KOODPHUHEHT Nepe- 
Hauw Rk, 2a RaHHOrO MAarHHT- 
HOrO yCuAuTeA Oy RET 3aBHCeTb 
OT RAMTeNbHOCTH UMNysabca t. OF 
SHadHNTeJbHO H3MCHAIOTCS.1H- 


fe 
A | | | 


a 
“f 
nm 


16 


j 








HaMHYecKHe XaPaKTEPHCTHKH = pyc, 6. 3aBHCcHMOCTb CpeqHero 3HayeHHA 
Ma4FrHHTHOTO YCHJHTeIA NPH HM- TOKa HMMNy.1bCOB OT OTHOCHTeJBHOH JIH- 
NyIbCHOM pexkuMe ero paOoTH. TEABHOCTH UX Y 


Kak ObI10 MOKa3aHO B Npedpi- 

mywueh padote [I], nmepexonaubik mpouwecc B MarHHTHOM ycHnjnTeszte 
nmpH oOMmpemeteHHbIX MapamMeTpaX HMMYIbCOB 3aKaHynBaeTCH 3a 2—3 
nepHoma MoOceMHHX, T. €. BPeMA HMepexoAHOoroO mpouecca coKpa- 
ujaeTca B 10—15 paz NO cpaBHeHWI0O C HOPMAaJbHbIM pexKHMOM paOoTHl. 
(loa HOPMabHBIM NMOHMMaeTCA Pe?KHM, KOrta OOMOTKA ynpaBeHHA 
MarHHTHOrO YCHAMTeA BKJHOUaeTCA Ha HOMHH4bHOe HalpwKeHHe, COOT- 
BeTCTBY!IOWee HOMHHAJIbHOMY TOKY yilpaBleHua.) Ha puc. 7 noKka3aH 
nepexoaubA mpomuecc B OOMOTKe yilpaB.eHHA MAarHHTHOTO ycusuTesrg, 
nocTpoeHHpl rpaduyeckn. Kak BUAHO, CpemHee 3Ha4eHHe TOKA BO3- 
pacTaeT moO 93KcMOHeHTe. Tlo39TOMyY MO2%KHO BBeECTH MOHATHe OO 3KBH- 
BaNeHTHOM NMOCTORHHOH BpemMeHH 7,, DIA CpeslHeroO 3HaueHHA TOKA 
uMNyabcos. 7,, onpemlessetca oObiuHbIM CmocoOom, T. €. KaK MpoeKILHs 


D3 
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KacaTecbHoh. Ecan Ob! cropona mepemMeHHOrTO TOKa He 3aTAPHBaNa 
nepexOAHOTO Mpouecca, TO NpH ONpeMeeHHbIX MapaMeTpaxX MMNYbCOB 
MH MAarHHTHOrO YCHAMTeAA OH MOF Obl 3aKaHYMBATbCA 3a OAMH Nepvor 
HMITYAbCOB, 


Jind AWHeHHBIX CHCTeM TepexOAHbIH MpOWecc 3aKaHYHBaeTCA 3a OLMH 


T 

nmepHO UMMyAbCOB npu ycnosnn 8 > 3, rae p= se 7— nepnogr 
I 

HMIlyJIbCoB, 7,—-NOCTOAHHaA BPeMeHH MarHUMTHOrO ycuauTera. Jia He- 


AMHeHHDIX H HeHAMpaBJeHHbIX 3BeHbeB TaKOFO KPUTeEpHA LaTb HeAb3A, 
Tak Kak NepexOHbIA Mmpowecc OyAeT 3aBHCeTb OT AMNAMTYAbI HMNYybca 
HM OT BUIXOAHOM cTOpoHbl. T]losToOMy aia HeAWMHEMHbIX AH HeEHANPaBAeHHbIX 
SRCHbEB MPHXOJHTCA MeHATb MapaMeTPbi HU AIA KakKMOTO HX 3Ha4eHHA 


Mu 
50 ft 


40 
3U 


20 
_ 1 Ad= po Neo = ten 


fen eee Care ee eee COR! Comer ne 
5 10 6 20 25 30 05 0 ¢10 cer 


Puc, 7. HepexoquHpii mpoyecc B O6MoTKe yipa- 


BAICHHH MdarHHTHOrO VYCHAIHTCJA WH ONpe TeACHHE fay 


OnpeletlATb MepexoaHbh mpouecc. Ecm HavMeHbuiaA MOCTOAHHaA Bpe- 
MeHH MPyrHX 3BeHbeB, BXOUAINMX B CHCTeMyY perydMpoBaHHaA WAH 
yipabaenua, B O—-10 pas OombUle 3KBUBaTeHTHOM MOCTOAHHOM BpeMeHH 
MarHHTHOrO ycHaAUTein T5,, YTO OObIUHO HMeeT MeCTO Ha MpaKTHKe, 
TO Ty, MOKHO NpeneOpeyb HW CUHTATb MArHATHbIA YCHAMTeb 3BeHOM 
Oe3pluepuHOHHbLIM. Ecan Ke 7's, COM3MepHMa C APyrMMH MOCTOAHHbIMH 
Bpe€MeHH CHCTeMbI, TO el0 MpeneOperatb Herb3a. Jia ycTraHoBseHHa 
3TOrO MOMOKeHHA HeT HeEOOXOAMMOCTH CHHMATb NepexoAHEIH mpouecc 
B MArHATHOM YCHAHTee SKCNEPMMeHTaIbHO, TaK KaK efO MO?KHO NO- 
CTPOHTb rpaduyecKH WH H3 NOCTPpOeHHA ONPetennTh ReTMUNHY 7,,, YTO 
H CleAaHo Ha pu. 7. 

YuUHTbIBAaH CKa3aHHOe, YPaBHeHHe MarHHATHOrO ycuaNTela, paooTaw- 
IlerO B MMITYIbCHOM pe?KHM€, MOXKHO B3aNvcaTh B CeMYIOULeM Bue: 


(1 a 1 9x P) Levice = Riep. (9) 


TakuM O6pa30M, OAHOTAKTHBIM MarHMTHbIA yCuAWTeb B HMMYJAbCHOM 
PeExKuMe paOoOTh MOXKHO CYHTaTh OOBIKHOBEHHDIM JIMHeHHbIM HHEPWHOH- 


ot 


sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 


sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 


HbIM 3BEHOM C KOS@PUUHEHTOM yCureHHA R uv NOCTOAHHOM BpemMeHH 7px 
HAH OesbIHePUMOHHbIM 3BEHOM C TeM 2Ke€ KOSIPPHUMeEHTOM YCHeEHHA RK. 
B MMITYIBCHOM peoxKHMe paOoOTbl ycTpanseTcaA raaBHbih HeOCTaTOK Mar- 
HHTHOrO YCHAHTeIA——erO 3HAaYHTebHaA MHEPWHOHHOCTh, 4TO ABAeTCA 
CYLWWECTBeHHbIM cpakTOpoOM. 

MaruHutHbia yCHAWTeAb B MMMYyJIbCHOM PeXKHMe SABJIACTCA 3BEHOM He- 
HanpaBeHHOrO eHCTBHA, TaK KaK BbIXOJ erO OKa3biBaeT CYLLeCTBeHHOe 
BAMAHHe Ha BXOJ. ITO BAWAHHE CKa3blIBaeTCA B TOM, 4TO. NOHWKaCTCA 
SHaNeCHHeE MOCTOAHHOK COCTaBIAIOUleH HHAYKUMK Np YBeAHYeHHH NMepe- 
MeHHOM COCTaBIAIOWeH H DIA NOWMepoxanna ee TpexkHerO 3HadYeHHA 


(Rt llwe) 





LW. 
4 8 I 16 20 24 28 82 36 40 44 48 52 56 60 64 68 72 76 80 84 88 92 96 


Puc, 8. SaBHcHMOCTb NMOCTOAHHOH cocTaBAAIOWeH MHAYKUMH OT 
NepeMeHHOH cCoOCcTaBJAlouleH 


TpeOyeTca yBeMUMBaTb MOAMAarHHuuBanke. Gapucumoctb B,, or passny- 
HDX B. moka3aHo Ha puce. 8. 

YpaByHenne WA MAPHHTHOTO YCHJAMTeAA, YYHTbIBAA erO HeHanpaBsJeH- 
Hoe NeHcTBHe, MOKHO MpeACTaBHTh B CeYIOULeM Bue: 


Uso = iR-+ ws m2 + f (B-), (10) 

rae , 
U,y — HanpsKeHHe, MpHAOKeHHOe K OOMOTKE yiIpaB.JeHHA; 

i—-TOK B OOMOTKE yipaB.eHns; 

R—ee conporTuB.ienne; 

W— KOAMYECTBO BUTKOB OOMOTKH yipaBseHHs; 

S—cevenne MarHuTompoBona; 
By,— 3HaveHve WHAyKUMH mpHu BL; 

f(B_)—401en, yunTpBaloWinh BAMAHHe CTOPOHbI HepeMeHHOTO TOKA. 
QTOT wWieH MOKa3blBaeT, 4TO AA cCOxpaHeHHA 3HaueHHA B,, 6e3 
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MepeMenHOK cocTaBjsioleh, cielyeT yBernunth Uy, npu MmoswB.enHn 
Me PeMeEHHOHK COcTaBAtouleh. 

PyHkunio f(B.) MOKHO onpedzenuTD cenyiouuM o6pa30M: Jony- 
CTHM, YTO Oe3 NepeMeHHOH COCTABAIOLLeEH MArHHTHBI yCuAuTeib pabotaert 
B ToUKe J. IIpu HawoxKeHHH NepemMeHHOH cocTaBasiomeh B. nocroaunas 
COCTaBMOWAA MHAYKUMM yMeHbluNTCA Ha B,,—By»g W MArHHTHbIM ycu- 
WUTeIb Teflepb OyneT paOoTtaTb B TOUKe 2. Jlaa Toro, 4TOGHI NoMacTh 
onatb B TOUKy B,, M. a. c. caenmyer yBenuunTh Ha /,w. Flepexons 
B ypaBHeHun (10) kK aMMepBUTKaM, erO MOXKHO 3aNMCaTb CeMyIOUIMM 





o6pa30m 
Uy W ‘ ws AB ro ‘ F l | 
ge OO Ogee (1!) 
HJM 
Ug W | _ , WS aBiy 
——_ — /,w= iw-+-—- ———., ; 
R /, la» aaa (12) 


Mepexoanpih mpowecc WM aMMauTya HMMyAbCOB B MarHHTHOM ycu- 
AHTEME€ B OCHOBHOM 34aBUCHT OT Uegz, NOITOMY CFO YMeHbIeHHe 34 CueT 
MepeMeHHOH cocTaBAsioweh OyneT 3aMeNATb NepexoaHBIA mpomecc xu 
yMeHbIaTb AMNIMTYAY MMNybCca. 

Eca MarHuTHbIh yCHAMTeb paOotaeT 3a TOUKOM meperu6a KpuBOK 
HaMarHauMBaHHAd, TO f(B.) MOXKHO 3aNHCaTb B CJeAYIOWeM BH Ae: 


f (BY) — /,w =k (By yaa Bin.) 


l 
roe k fga’ 4 %—yroa HaknOHa KpuBOM HaMarHWuHBaHUA C OCbIO 


aOcuncc. Ecau paOota npouvcxoauT B 30He TOUKH MeperHOa, TO PyHKUMO 
/,w=- f(B.) caenyer onpegenutTh rpaduyecku “3 yepterxKa puc. 8, 


BbIBO.bI 


1. OnnotakTubit MarHHTHbI ycuauTerb, paGoraioluimi B MMIYAbBCHOM 
pexkuMe, C UYHTHPOBAaHHOH OOMOTKOH ynpaBeHHa, MMeeT OOnaCTh 
“aCTOT UMMYAbCOB, B KOTOPOH BO3HMKaWT HM3KOUaCTOTHbIe OneHHA. 
BYeHHA BOSHHKAIOT B pe3sysbTaTe CAOMKeCHUA TOKA NeTHLIX TPaPpMOHUK HU 
TOKa MMMyabcos. Yro6bl He BO3HHKaIM HH3KOUACTOTHbIe OHeHHA, HWOK- 
HHA Npemed YacTOTbl HMMNYIbCOB CaHeLyeT OpaTb B 1,0—2 pasa npesbl- 
WIalOWMM YaCTOTY YeETHbIX TaPMOHHK. 

2. MaruvTubih yCWIMTetb B MMIlyAbCHOM peoxkumMe ero padoTbi 
ABJIACTCA YCPCAHAIOWIMM 3BeHOM, T. €. YCH.AMTeeM CpeslHeroO 3HaueHHA 
TOK@ HMMIIY/IbCOB. | 

3. MMnyapcnbli 94eMeHT HM MarHWTHBIA = yCHJHTeb MO%KHO 3aMe€HUTb 
SKBUBAJCHTHbIM aMe€PHOAMYeCCKHM 3BeHOM H BeCTH JalbHefllee uccelo- 


BaHHe CHCTEMbI M€TOaMH OObIKHOBeHHOA aMHehHOH TeopHu peryanpo- 
BaHua. 


a6 
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4. MarnuTHbl yCHAWTeAb B MMMYAbCHOM pe2%KHMEe ABJRETCH 3BEHOM 
HeHalpaBsJeHHOrO NeHcTBHA. baaroapA S9TOMY B HEM 34MelIAeTCH Nepe- 
XOQHBIA Mpowecc HW YMeHbIMaAeTCA AMNAWTYRa MMMYVJIbCOB. 
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Il. B. A. One HUKOB, VPpapuyeckHit aHanH3 WepexOQHbIX MpoOmeccoB B 
HeAMHEHHbIX CHCT€Ma4X IIPH HMIIYAbCHOM pexKuMe HX paGoThl, cTp. 71 Hacronue- 
CO BbINYyCKa. 

2.H. Wrepanecky, IlipaHmenenve umnyabcnoro npununna Bo3seHCTBHA 
MAA CHCT€M A4BTOMATHY. PeryAHPOBaHHA YeEKTPHYeCKHX ycTaHOBOK, Kan. AMCC., 
JISTH, 1955. 

3.11. A. ULypkesbuu, Teopua nepemennpix toxos, Cygupomru3, 1941, 


TIoctyunaa B anpese 1957 r. 
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Kano. mexn, nayk B. A. BAPHILUHHKOB 


JAM®OEPEHLMAAbHAA OBPATHAS CBA3b B CHCTEMAX 
ABTOMATHYECKOrO YOPABJIEHHA H PErYJIMPOBAHHSA 
C 3JIEKTPOMALIMHHbIMH WH MAPHYTHbDIMH YCWJIMTEIAMH 


Ilucdde penumarbian OO paTHad CBA3b B YCHAMTeAX NOCTOAHHOrO ToKa {I} 
npeactaBaseT co6oi Takyio OOpaTHyto CBASb, MpH KOTOpOH Ha BXOd, 
YCHIHTe#, KpOMe OCHOBHOFO CHrHata, MOfaeTCA B TOM WAM WHOM popme 
elle HM Pa3HOCTbh Mex LY BbIXOAHOM WM BXOAHOM BeAMUMHAaMH. Ha puc. | 
nokasana CTPYKTypHaw CXeMa 
Mdde penivabuok oOpaTHok 
CBA3H TO HalpAxXeHHIO BbI- 
xoHa, a Ha puc. 2—-NO BbI- 
XOAHOMY TOKY. 

B mnepBom cwjayuae Ha- 
lIpsKeHHe, MpOMOPILMOHA.1b- 
HO€ BbIXOAHOMY HallpsKeHHO 
Unsure, CHUMaeTCA C MOTeCH- 
IMOMeTpa f,—-Ty, CPaBHH- 
BaeTCH C HanpAKeHHeM Ha 
Bxone U,, WH pesyAbTaT cpa- 
BHEHUA 4Yepes BCNOMOFaTeJb- 
HbA ycuanteab BY nojaetcsa 
Puc. 1. CrpyktypHas cxema audpepen- Ha BXO/, BO BTOPOM Cayuae 
UHaIbHOH OOpaTHOH CBA3H HO HalipsxKCHHIO = ¢ BXOAHbIM HallpsAyKeHHEeM Cpa- 

BHHBaeTCH Nalenhe HanpsaxKe- 
HUA Ha CONPOTHBACHUH F,,, MPONOPUMOHAaATbHOe BbIXOJHOMY TOKY, U 
pe3syibTaT CpaBHeHHA TakKe Yepe3s BCNOMOTAaTe/bHLIA YCHNTeTb NO- 
waeTcA Ha BXOJ. 

Tuddepeninaibiad OOpatiad CBA3b, NpuAaBasl YCH/IHTeNO BCE Te 
NOJOMKUTebHbIC KaveCTBA, KOTOPblIe COOTBCTCTBYIOT %KeCTKOH OTPHia- 
TeMbHOH oOpaTuol cBa3H [2], He yMenbulaeT KOSpPuuNeHTa YCHAeHUs 
yYCHIMTeIA WH WMeer ApPyrHe MOMOKUTeAbUbIC KAveCcTRa., HenoctaTkom 
TaKOH CBH3H B YCHANTCAAX MOCTONNNOFO TOKA ABIAeTCH OONBZATEbHOC 
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HaAW4He SACKTPHYeECKOH CBASH Me@XKAY BXOAHDIMH HM BLIXOLHBIMA LenAMU 
ycuautTeta. OHaKO B GOOMbUIMHCTBE C/y4aeB 9TOT HeEMOCTaTOK He MMeeT 
CylUleCTBeHHOrTO 3HaueHHa”. 

YcnoBpuem MpHMeHUMOCTH AUddepenunarbHoH oOpaTHOK cBA3H B YCH- 
AMTCHAX MOCTOAHHOFO TOKa AB/AAeTCA OTCyTCTBHeE HemocpeACTBeHHOH 
IMEKTPHYECKOH CBA3M M@%Ky BXOJHDIMH HM BbIXOAHIMA 3a2KHMaMH ycu- 
autens. TloasToMy, a TakoKe Y4HTbIBAA BO3MOXKHOCTb HCNOAb30BAaHMA JAA 
OOpaTHOH CBa3H OTLEAbHOK O6MOT- 
KH ypaBJIeHHsA, B CBA3H C 4eM OT- 
nNalaeT HeEOOXOMMOCTb BO BCNO- 
MOTaTeJIbHOM YCHIMTee BAA 06- 





Puc, 2, CrpyktypHaa cxema nudde- Puc. 3, Cxema xecrTKoli OTpHua- 
PeHWHabHOH OOpaTHOH cBA3H NO TOKy TeAbHOH OOpaTHOH cBa3H B IMY 


paTHOH cBA3H,— OcoOeHHO yaO6HO npnMeHaTD AupdepeHunabHy1o 
oOpaTHy} CBA3b B CHCTeMaX aBTOMAaTHYeCKOrO yipaBleHwa WH pery.lu- 
POBaHHA C SeKTPOMA@LUMHHLIMH WM MaTrHATHbIMM YCHAMTeAMH. 

PaccMOTpuM CHa4ala OOBTYHYIO 2KeCTKYIO OTPULaTeAbHYyW oOpaTuy10 
CBA8b B SICKTPOMALIMHHOM YCHAMTeTe, KOra OCHOBHOM curHan uM OOparT- 
Had CBA3b eHCTBYIOT Ha OHY H Ty 2#*e OOMOTKY ynpaBjeHHa 
(puc. 3). 

JIMHeapu3supysa XapakTepuctuku OMY ana cxemu, W300paxkeHHOoH 
Ha puc. 3, OyneT eHcTBUTeTbHa MpH xoONOCTOM xoge YCWIUTe.IA 
CucTeMa ypaBHeuuH: 


U ox, == (yt 12) Ly EF Poiy Wy PP y; \ 
Eowa == (Fit Fe) bp + Poiy; 


(1) 
Py == CHWyiy; 
Egiis = CepPy. 
Pewaa cucTemy ypaBHennit (1), noayuum: 
aRy 
1+ a8e, 
oux = ee Cex: (2) 
aly 4 
or Tae Ree aed i 
] - OBR oy 
o9 
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re 
k Cop pe y Gre 2 6 
y at KOSMDNUHEHT YCHICHHA YCHJIHTEIA MO OOMOTKE 
: yipaBenna wy; | 
; CyW, 
1,=: ———— --- NOcTOAHHaA BpeMeHH OOMOTKH ypaBsAeHHA @,,; 
i] ry ¥ 
ry 2 
oo 3 ee a & oa 
7 | 
Bie he 
BulpakeHne (2) NOKa3sblBaeT, UTO 2%KeCTKaN OTPHaTeJIbHad OOpatrHaa 
| 1 +- afk 
CBH3b YMeCHbilaeT KOIPDHILMeEHT YCHACHHA MO HalpsKeHHIO B aeeT cil 
pa3, B 9TO Ke UHC.10 pas YMeHbUAeTCH H MOCTOHHHaA BPCMEHH OOMOTKH 


yipaBaAeHus. 
Hecra6uibnocth pe3y.ipTHpywoutero KOSP@uUNeHTA YCHAeHHA, Xapak- 
TeEPH3YIOUlAA B H3BECTHOHK Mepe HeJIMHeHHOCTb XapaKTEPHCTHKH YyCHJIH- 
read Egy er ==/(Uer) W MetTato ructe- 
pesuca, JIA paccMaTpHBaeMOrO CIy- 





yaa Oyner: | 
AK yo dky aie 
K pea 1+ ABR ky | 
| da 3) x 
TTP atk, a (3) *) 





TakwM OOpa30M, 2%eCTKad OTpHa- 
TeAbHax OOpaTHad CBA3b MO CxXeme 
puc. 3 yMeHbilaeT HecTaOHbHOCTb 


Puc. 4. CxemMa iKeCTKOH OTPHa- 
T@AbHOH OOpaTHoH cBAsH BO IMY ~~ P&sy/bTHPYtoulero Kosppuunenta 
C OTACMbHOH OOMOTKOH O6paTHOH YCH.ICHHA B 
CBA3H ] 
1 +- aBk 


pa3, pacllMpdAA ANHeMHYIO OOMaCTh XapakTepHCTUKH YCHAMTeAA WH CyKaa 
neta rucTepesnca. 

Tipu ucno.b30RaHHH 18 KeCTKOH OTpHILaTebHOM OOpaTHON CBA3H 
OTAeCIbHOK OOMOTKH yipaB.lelMa (pvc. 4) aHatorMunoO TMpeaAblAyiWeMy 
MOKHO HaNWCaTh ypaBHenHa: 


Use = Vyly >t WypPy; 
Peaone == (it r») by —- Palo; 
O == (ry ry) by Pol — WyPP ys | (4) 
P, = Cy (W yl y —-- Wolo); 


—_! 


Henn = CopP y. J 


*) Kos®@HUHCHT &@ MOACT H3MCHATHCH, HAUPHMCP, HO BAWKANHeEM TeMIIepa- 
TYPbl, TaK Kak OOMOTKA YUPaBeHHA H NWOTCHILHOMETP 7, - fa HAXOANTCH B pas- 
HLIX VYCIOBHAX OKPYaAKaloulcH CpeAbl H HMEIOT PasHble TeMHepaTVPHble Koay - 
IHeHTH COMPOTHBJIEHHS. 
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PemleHwe CHCTeMbl ypaBpHennh (4) Naer: 





Ry 
feo aor 
Eoux = 7 Pho Usa, (5) 
3 
aren rahe Oe a 
ee 
rile 7 
2 2 
C pW, C pW 
Ty = = 4 a == Ty 4-47) — CYMMapHaa NOCTOAHHaA BpeMeHH 
y 0 
OOMOTOK BO36yxKZeHHA OMY; 
. fn 
Le 
‘ 
ov Myot ls 


OctanbHble OOO3HaYeHHA Te Ke, NTO MU B MpeAbiyulem cuyyae. 
HectaOwibHOCcTh pe3sybTupylomlero KOSppuUNeHTa YCHeHHA IAA 
9Toro cayuaa: 


dKyes _dky aby dky akg dia 6) 
K nea _ ky 1+ aBRy) Ry 1+ afk, a ~ 

MlowyuenHoe Bbipakene NOKA3bIBaeT, UTO YMCHbIIeHHe HecTaOHIbHOCTH 
Pe3yJIbTHPylOlulerO KOIPDUUHEHTA YCHJICHUA 3LECb OCYLLECTBAACTCA JHIWb 
34 CY4eT pa3HbIX 3HAKOB CJlaraeMbIx 
mpaBoH 4acTH. 

OueBunHO, 4TO CxemMa NO puc. 4 
NpH MpOunX PaBHbIX YCJOBHAX Maer 
Oonbuime HecTaOWAbHOCTH, 4eM NO 
puc. 3, “ OOnanaeT XyYAWMMU AHHa- 
MHY€CKHMH KadeCcTBaMH. 

Cxema OMY c anddepeninabHok 
OOpaTHOM CBA3bIO NO HanpsKeHHIO NO- 
Ka3aua Ha puc. O. Jia nudbcepeninab- 
HOW OOpaTHOM CBA3H HCMOAb3yeTCA 10- 
NOHMTebHad OOMOTKAa‘YI paBsICHHA Wo; 
‘Ha4ualla W KOHIUbI OOMOTOK yimpaBjeHHaA 
OOo3HaueHb! OYKBaMH HH XK, 

Jina cxemMbi pwc. 5 pu TeX %#%e YCAOBHAX HM MONMYULEHHAX, UTO U 
B MpeAbAyULMX CAyuaAX, MOXKHO HamvcaTb CHCTeMy ypaBHeHHh: 





Puc. 5. Cxema quddepenunabHon 
o6patHoh caa3H B IMY 


0 == —ryiy—WypPy + (Ty + fot f2)lo + fal) + WypPy; 


Eom = Talo t (11 Fo) Oy: ? (7) 
D, = CoWy (iy ~~ fo) + Cy Wolo: 
Eowa = CepPy- J 
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Pewias avy cucremy ypaBuenHi, moayuum: 


Ro 
ky ( lta | 
Ta (8) 
eee ene: GL 


Leia — 


r; 


a 


tacase Pe 


rhe OO03HaueHHA Te Me, 4UTO H B pe TbIAY ULM Cry tae. 


Ecau spl6patb conpotuBjeHua MOTCHUMOMeTPa 7,——Fr, TAK, YTOObI 
coOMOLalOch ycaoBHe: 


3 ===, 9 
pesg (9) 


TO PesyAbTHpytoulMh KOspPuuneHT ycwseHHA B BbIPaKeHHH (8) Oy eT 

paBHDiM ky, T. €. B ITOM CAyuae AMdhepenumanbyas OOpatTHas CBA3b 

He OymeT cHMKATh KOSPPHUMEHTa ycHAeHHA ycumuTezsA. 
HecraOuibHocTh pesyabTupytoulero Kosbpuunenta YCHJeHHA: 


AK ye; = I dk, ak, (1 — BR) «& ) 
Ry a 


a ne 


ere _ 1a Ho ky d+ ask) (Ry + akg) 
Ry 
Ecu ycaosue (9) co6onaercs, TO (1 —-32,)==0, u necra6nab- 
HOCTh OYAeT ONPeAeATLCA BLIPAKEHHeM: 
AK nox _ l ak 


i ee 1 
Lae Loe akg Ry ( 








(10) 


T. €. HecTaOHAbHOCTh KOSppuuUMeHTa YyCHeHHA ycuaNTeaA Cc Aude - 
PCHUMAIbHOK OOpaTHOK cBA3biO GyeT MeHbUIe HeCTaOHAbHOCTH ycHAH- 
Teaad 6e3 OOpaTHoh cBa3sH B (1+-a8k,) pas, a HecraOuabHocTH Ryo UM @ 
He OKaSbIBalOT BJIMAHHHA Ha Pe3yJbTHPYIOULy!O HecTaOuaAbHocTh. Bananne 
9THX HecTaOulbHoctTeH OyeT MaO H IIpH HeECOBCeM TOWHOM cobmoLe- 
HHH ycoBua (9), ecam BeAMUMHa a8ky OykeT AOCTATOUHO BenKa. 
OueBuAHO, YTO HeMHefHOCTS XapakTepucTHKH Eeua =f Uex) yeu- 
AuTeAA M MeTAM THCTeEpH3Hca OYACT YMeHbWIaTbCA B TO %Ke YHCAO pas, 
B KOTOpOe YMeHbIUACTCA HeCTAOWAbHOCTh KOSppuUMeHTAa ycueHHA. 
Hactpotika andpepenuuanbHoh oOpaTHom cBa3u MPOH3BOAUTCA TaK, 
uTOOb] yc7oBHe (9) co6monanoch MPH HOMMHaAbHOM pexKHMe YCHIHNTeA 
(HIM B CepenMnHe pa6ouero jsMana3ona XaPaKTe€PUHCTHKH YCHIHTeIH). 
I]pu 9TOM HaMpsxKeHne, CHHMaeMoe C MNOTCHUHOMeTpa F,-—/,, YPaBHO- 
BeWIMBaeTCA HallpakenHeM Uy, WM MO OOMOTKE jAMddbepeHuMarbHOn 
oOpaTHOM cBA38H TOK He mpoxosutT. Tipu nsmenenun HalpaKeHHA Ha 
BLIXOAe MO KaKHM-.1M00 MpHUHHaM B OOMOTKe Wy, NOABAAETCA TOK TakOro 
HaNPaBACHHA, UTO HallpmKeHHe Ha BbIXOJHbIX 34)KHMAX BOCCTAHABIH- 
BaeTcd MO MpexkHeH BeMYHHbI C TeM OObWeH TOUHOCTHIO, ¥em Gob 
BeIM4HHa a3. Tipu oTKOHeEHHH pexXuMa OT HOMMHaAbHOrO B OAHY 
CTOPOHY pery/Mpyloulad SHeEprHA MOCTynaeT OT UCTOUHMKAa BXOZHOrO 


CHPHala, MpH OTK.IOHeEHHH B Apyryl CTOPOHY —oT BEXOAHOM Wen 
ycHuTeds. 
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B cucTemax yipaBjeHuad c udepenunanbHOh OOpaTHOH cBA3bIO 
Mp H3MeHeHHM ynpaBAAMWUero HanpaxKeHHA Ug, NepexoAHble Mpoueccwl 
MpOTeKaloT BeCbMa HHTCHCHBHO BCAeACTBHe TOTO, YTO B 3TOM Cay4ae 
OCYINECTBIACTCA COOTBETCTBYIOWAA BPeMeHHaA aBTOMATHYeCKad opcu- 
poBka uepe3 OOMOTKY OOpaTHOH cBa3H. Tlocne OKOHYaHMA NepeXOAHOrO 
npowecca TOK AudepenunatbHOK OOMOTKH CHWKaeTCA NOYTH AO HYyJA, 
B TO BpeMAH KaK MO CxeMe puc. 4 TOK yNpaBamouleh OOMOTKH, OG6ec- 
Ne4HBalOlMA GOpcHpoBKy, H MPH YCTaHOBMBLUeMCA pexKuMe oOcTaeTca 


—— $€3 obpamuod cbazu 
———¢ dug. obpamnoi cBaaoq 





Puc. 6. Cratuyeckwe xapaxtepucruxu MY c anddbepen- 
UHaIbHOH OOpaTHOH CBA3bIO 


HEM3MeHHLIM. B OTHOWeHHH POpcupoBKH AMddepenunantbHaa OOpatuaa 
CBA3b aHaOrHuHa OObINHOH OTPHLATebHOH OOpaTHOH cBaA3M NO puc. 3, 
HO, B CBA3H C HaWHNWeM OTZeEAbHOK OOMOTKU AAA OOpaTHOM cBaAsH, 
npeActapinetT Oombuie BOSMOXKHOCTeH MPH KOHCTpyMpoOBaHHM CHCTeM 
aBTOMATHYeCKOrO yilpaBJeHHs, 

Cpapyypad ypapnenna (2), (5) u (8) u (3), (6) wu (11) MoxHo 
CPOPMYAMPOBATb OCHOBHbIe OCOOeHHOCTH AMdpepeHuManbHOH OOpaTHot 
CBA3H: 

1) OTCYTCTBHeE CHWKEHHA KOIPPuUMeHTA ycureHuA, 
2) BO3MOXKHOCTh nowyuenua OOmbWMX opcHpoBOK u GorbWeH 
TOYHOCTH pery/MpOBaHHA BbIXOTHOM BeJIMUMHbI, YEM TO CXeMe puc. 4, 
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3) OOsbulad CHOKOCTh CXeMbI 10 CpaBHeHHO co CxeMOH plc. 3; 

4) MeHbile HecTaOHAbHOCTH KOIPDNUMEHTA YCHACHHA H, Cje- 
JLOBATCABHO, MCHbUIad HEJIMHEAHOCTh Pe3yY/IbTHPYIOMWLeEH XapaKTe PHCTHKH 
-ycwsauTeit, Oonee y3kat metaia rucrepesuca. Mexbuee ocTaTouHoe 
HanpmkKeHHe TMO3BOAA€T PaCHIHPHTb Mala30H H3MCHEHHA BbIXOAHOTO 
Han ps KeHHA; 

5) 9KBUBAeHTHad MOCTOMHHad BPeMeHH yCHAMTeA TIpH AMd- 
(bepenHilMabHOH OOpaTHoh cBa3H HM MPH WPOUHX PaBHbIX YCAOBHMAX 
Gomplie 4veM pH OGLYHOK OTPHaTeTbHOK OOpaTHOK cBa3M MO CxeMe 
pvc. 3 HW CpaBHMMa C 9KBHBATeHTHOM MOCTOAHHOM BpeMeHH TPH OTPHIMa- 
TebHQH OOpaTNoh cBH3H moO cxeme pHc. 4. 





——e3 obpamuou ch93u 


| cane duo obf ¢b930+0 











Puc. 7. Hepexoxnbie iupomeccer B MY 


TloayuenHble BuBO/bI, OVEBHO, MOFyT ObITb PacIPpOCTPaHeHbi M Ha 
MAarHUTHbie YCHAMTeAH C AMpepeHuMatbHOh OOpaTHOK CBAsbIO. 

Ha pwc. 6 TpnBeseHbl 9KCMeEPMMeHTabHble CTATHYeCKHe XapakTe- 
DUCTHKM MarnutHoro ycuanrena Oe3 oOOpaTHOH cBA3H MC AudpepeH- 
UMaAbHOK o6paTHoh CBA3bIO, HaCTPOCHHOM B cepeHHe padouero jHa- 
na30Ha xapakTepucrnkH (npn Ugya== 100 8). Ha 93TOM pHcyHKe 
OTUCTIMBO BHAHO W3MeHeHHe HalpaBseHua TOKa B OOMOTKE ANG- 
(pepeHiaibuoh oOOpaTHoh cBA3SM MpwH Mepexole wepes TOUKY Ha- 
CTPOHKH. 

Ha puc. 7 moka3aHbl KPHBLie H3MeHeHWA TOKa B NepeXOAHOM Pe- 
2KUME, TOTYUEHHbIC MYTeM OCILHAOrpapupoBaHnaA Mpolecca Mp NACTO 
aKTHBHOH Harpy3ke MarHuTHOrO yCH/IATewA Mpu cxeMe HM ee NapaMeT- 
pax, KOTOpbie MOKa3aHbl Ha pic. 6. 

Ha puc. 8 Aaa cpaBHeHHA MOKasaHbl CTATHUECKHe XapakKTEPHCTHKH 
TOrO 2K MAfHHTHOrO YCHAMTeAA MPH HCHOb3OBaHHH TeX IKE OOMOTOK 
H pH Tex %#%e pexkHMaX paOOThl, YTO HM B MpeApisylyem Culyyae, HO 
C O6HUHOM OTPHUaTeDHOM OOpaTHOM cBAsbIO MO CxeMe PHC. 4. Pe3yib- 
THpyloulad CTaTH4eCKad XapakTepHCTHKa Ha PHC. 8 HHUeM He OTMHYaeTCA 
OT TaKOf Ke XapaKTePHCTHKH Ha puc. 6, HO BXOJHOM TOK 3HadUTeAbHO 
y BEIM4HICA. 

B oTHOWeHHH CTaTHUeCKHUX XapaKTepHcTHK MH OPCHpOBOK B Mepe- 
XOMHBIX Pe2KHMAaX CilelaHHple BbINIe BLIBOb! OyAyT AeCACTBHTeAbHD! H 
AA: STEKTPOMAIIHHHBIX ycusnreeH Cc MOMePedHbIM NOAEM. 
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| Tas IEKTPOMALUIMHHOLO ycuuTena ¢ fottepeuibim noweM 1 AUd- 
epeHunaabuoh o6parHot cBasbiO no aHanorHH. c (8) Moker 6nITD 


HanucaHo: 
Ry (1 +a | 
ee, 
BBE iT T,+ T, O eis (12) 


rae 7,—nOcToAHHaa BpemeHH nomepeyHoh uenu IMY, a ocrarbupie 
o6o3HauenHa Te *Ke, YTO HW B NpeAblAyWIMX opmyurax. 


20 | Wy 1500; . Wy 750 
——6e3 obpumnod céaau 


mm C OMPUYATERSKOL. COp. 
COa3brO nO Creme Puc 4 





0 4 8 12 16 20 8 


Puc. 8. Cratuyeckue Xapaktepuctuku MY c xectKkoi otpuuatenb- 
HOH O6paTHoH cBaA3bIO , i. 


YcloBue HacTpotiku 1 (9 
Pee Pein sa Pe ss Gat oOpaTHok cBasu (9) nomKHO 
7 Ecam Beanunna 8 BbIOpaHa MeHbllie, 4eM COOTBETCTBYeT YCAOBHIO 
gece ene YCHeHHA MO HanpsaKennio 
ot a ik sie aaa a HO MpH STOM BO3pacTaeT Bxon- 
"7 ! TA THCTe€pW3uCca HW 3aTArMBaeTCA 
NePexOAHbIA mpouecc (puc. 10). | 
Ecan Beanunua 8 BEOGpaHa Goarbute, yem cooTBeTcTByeT yCAOBUIO 
(9), To PEsyYAbTHPyiOulMA KOoppuuMeHT ycuaeHna no Hall pAKeHHIO 
CTAHOBHTCA MeHbIUe R, H TOK Yepes3 OOMOTKY O6paTHOM cBa3u Npoxo- 
AMT OT BbIXORHOK Wenw ycuautesa. a _— 
Ha puc. 9 nokasanpi SKCHEPHMCHTaIbHble CTaTHYeCKHe Xapakrepu- 
CTHKH S€KTPOMAWIMNHOTO ycuauTera Tuna IMY-50-3000 6e3 oOpar- 
HOM cBA3H HC AMdbepenunanbHon O6paTHow cBaabu. C' weabi0 yBeJH- 
HeHHA KOSpPpuUMeHTa ycuneHHA To HanpmMKeHHiO 3H0e€Cb BeHYHHA 
8=0,07 Bmecto COOTBETCTBYIOWeM ycnoBuio (9) B==0,1. Benenctane 
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>TOrO NOAMArHM4MBAIOLUMA TOK OOMOTKM OOpaTHOM cBa3H HAeT OT HCTOU- 
HHKa BXOJHOrO HaNpAKeHHA MH BXOJHbIC TOKH S3HAYHTebHO YBeAMNCHDI. 

Ha puc. 10 ns06paxenbl OCUMOrpaMMbl MepeXOAHbIX MPOUeccoB 
6e3 oOpaTHoH cBa3sH uM c udepenuManbHoh OOpaTHoA cCBASbIO MPH 
apyx 3Hauenuax §. Ha pucyHKe OTYeTAMBO BUAHO yBCAMMENHe OCTA- 


~— Par Ns 
es S BS S 
ra no 
>, 
al | at 
= = 


~ 
aS 
ee 


—— hes obpamuou chasu 
—— 0 dud obp c69300 px007 





0+ 8 16 24 32 uf 48 8 


Puc, 9. Cratuueckue xapaktepuctuku OMY c momepedHbiM NMOeM H 
AubcepenuHatbHOH OOpaTHOK CBA3bIO MO HallpAKeHHIO 


TOUHOTO HanpwWKEHUA H 3aMedeHMe NepexoANorO Mpowecca Np YMCHb- 
weHHH BeanuuMHb 8. BcreacTBue ,MpocawkH“ BxXOAHOTO HallpAKenHa 
B Hayalie NMepexoAHoro npowecca (Mp oONbitax B KayecTBe HCTONHHKA 
BXOJHOTO HalpsKeHHA HCNOMb3OBalaCb Ma/IOMOULHad avOAHad OaTapes) 
ocuvANorpamMpt pc. 10 He AawWT TOYHbIX KO/MYECTBEHHDIX SaBACHMO - 
cre, OMHakO Ka4yeCTBeHHad CTOpOHa ABJeHHA OTpaxkeHa AOCTATOYHO 
HarJAdHo. 

Ha pue. 11 moKka3anpl OCUMATOrpaMMbl MepexOAHbIX NPOWECcOB 
B 9/€KTPOMAWHHHOM YyCHHTene THIIa IMY-50-3000 6e3 ob6paTHoi 
CBA3H HC AMddepenivatbHok OOpaTHOH cBAa3sbiO NO TOKY, Tie B Kaue- 
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cTBe Harpy8kd OMY O6pima BKmoyeHa O6MoTKa BOs6yxKMeHMA reHepa- 
Topa Tuna ITH-400. Ha ocuwanorpamMe BUAHa 3HaYMTeAbHaa KpaTKO- 
BpeMeHHad dopcuposka HanpsxeHua QMY npn asnuddhepennnanbyokt 
OOpaTHOM CBA3H, BCeACTBHe 4ero BHIXOHOM TOK BecbMa 6bICTpO 
NOCTHraeT YCTAHOBHBWerocn 3HayeHHA. 

PaccMOTpeHuble Bbillie CBOMCTBa Aude peninarbHott oOpaTHOH cBA3H 
Ha MpHMepax C S€KTPOMAUIMHHbIMM M MA@CHUTHbIMH yCHMTeAMH moKa- 
SbIBAIOT BOSMOXKHOCTh SpPeKTHBHOTO ee NMPHMeHeHMA BO MHOFHX CAy- 
4YaaX MpakTHKH. 

B kayecTBe mpuMepa Ha puc. 12 us06paxena cxema Lupdpepenun- 
abHOR OOpaTHOA cBA3H MIA NOAMepxKaHMA MOCTOAHCTBA CKOPOCTH NO 





3 
iat) Keane ene 6e3 obpamnou chaju 
a — ¢ dud. 6p. cénaor0 
16 


24 32 40 x10 cer 


Puc. 10. Mepexogupie nmpoueccht B IMY c nonepeunsim nore 
H ANppepenuvatbHOH OOpaTHOl cBA3bIO NO HalpAxKeHHIO 


9. 0. C. ABMraTeia B CHCTeMe TeHepaTOp-JBuraTetb, roe B KayecTRe 
reHepaTOpa MCNOMb30BaH 9ACKTPOMALUMHHEIA yCHANTeIb C nonepeuHEiM 
noweM. 

B ycTaHOBMBUIeMCA PexKHMe MA CHCTeMbI, CXeMa KOTOPOM H306pa- 
*KeHa Ha pc. 12, AeficTBUTebHbI ypaBHeHHA paBHOBecua 9. J. C.: 


Pylt —Tylo = Gee; 
—Syly t+ (1+ Py H+ 0+ Fae) fp — Tt) + Taele + Eoe = 0; 
(Ta2t Tae + Tm) in + Taeig + Saaig + Eon = E,; 
—Filo tit ret Paz) ig t+ rasta = Ez; 
iy = 1,—lg. 
Pelaa 9Ty cHcTeMy ypaBHennit u nmpeneOperaa BeAMYMHOM Fo_ 10 


CPpaBHeEHHWO C BeAMYHHOM 7,, NOAYYMM iq HanpskKeHHH Ha OOMOTKaX 
ynpaBaenua OMY: 


Uo = Poly = 0U gz — Ri, — {-Eae, 
U, = U en, 
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Py= 14.5 0M 
byt (9179) 2H 


























mC Ouppepenu cop. CERs6H) 








t 
| 
we ae = fOS OODAMHOK CE93U 
| 
{ 
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Puc. 11. Tlepexognpie mpomeccs) B IMY c nonepeuHbiIM Mo7eM HU 
AnppepenunarlbuolH OOPaTHOH CBASbIO NO TOKY Np aKTHBHO-HHAYK- 
THBHOH Harpy3ke 








Puc. 12. IlpHmMenenve AudpepenyuabHoH 





O6paTHOH CBA3H AA NOWepKaHuA NOCTOAH- 
CTBa CKOPOCTH NO 9. A. C ABHraTedA B CH- 
cTemMe leHepaTop-ABHraTedtb 
68 


sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 


sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 


rhe 


rm ee 
To (7y +79) + 1yPe 
rola 


oe Toy +7) rye * 


O6osHayaa BeaMuuHy mpupauenua coe, HE OGYCAOBEHHYIO Hanps- 
KCHHEM Usy, vepes AEg,, MOKHO Hanucatp: 


Las = k,U,+ RLU y+ AE ag, (13) 
re 
Rk, — kosdunnent MPONOPUHOHaIbHOCTH MexAyY Ea, M HanpsKenvem 
Ha yipaprnoleh OOMOTKE Wy, 
oat KE, HO M@KIy Lag M HAaNpmMKeHHeM Ha OOMOTKE wo. 
osppuunentit k, W ky onpesenmorca pH paOote Kax oh O6mMOTKH 
B OTACABHOCTH B TOUKE HOMMH@IbHOTO pexuMa paborTbi CHCTeMbI, C4H- 
Tad S4BHCHMOCTH Me%K DY COOTBETCTBYIOLUMMH Be/IHYMHaMH Il PAMOJIHH ef - 
HbIMH, 
TloncraBaaa Bp (13) 3Hauenua U, u Uo, noryuun: 


R 
Iq 
k R AE 
cae =k, ———i U,,—k i. 06 
t 
Ecau wactpoliky cucTembl mpouspectu Tak, uTO6LI Seen 
YC/IOBHA; 
as ee 
cg ee (15) 
ly» = fo r . 
m ry ae (16) 


TO a=, HW R=O 4 Boilpakenne (14) Moxuo mepenmucath B BHle: 


a AE a6 

Fag = RUee + ie (17) 
HlonyuenHoe ypaBHenve (17) noka3bipaet, uTO Mpv coOmonennn 
ycnopu (15) u (16) saekrponpwxyulad cura smBuratess, a pH 
Po,==const HW ero CkOpocTb, MpaKkTu4ecKkn He OyAyT 3aBuceTb OT 
TOKA =HarpysK, BCAKOe W3MeHeHHe 9. J. c. (HM cKOpocTH mnpH 
Poe = const), He O6ycaoBreHHOe Us», yMenbluaetTca B (1-+ yk.) pas, 

d PESYIbTUPYIOWHH KOIpPpuUHeHT yCHeHHA CUCTeEME! K peg —= ky. 
IIpuMenenve sanddepenunanbuon OOpaTHoh cBa3H MOXKCT npen- 
CTaBAATh COOO!IO YHOONLIH BLIXOL M3 NOMOKennH B Tex, Halpumep, 
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cayyaax, KOrAa NpHMenenne OGHIUHOM 2KeCTKON OTpuLaTebHOM OOpaTHOH 
CBH3H, CBA3AHHOe C YBeAMYeHHeM BXOAHOTO HallpsKeHHA, He Mpescta- 
BJIACETCA BO3MOX%KHBIM, 4 TIpHMeHeHHe OOpaTHOK CBx3H C 9Ta/IOHHBIM 
HaNpmKeHHeM He XKeMlaTebHO, Tak KaK CBA3AHO C KOHCTPYKTHBHbIM 
yCNOKHEHHeM CHCTeMbI, OCOOeHHO Kora peryaupyeMaad BeIMNHHa 
WOJDKNa H3MCHATHCA B WHpPOKOM AMama3zone. 


JIUTEPATYPA 


18. J. Bapumunuxkos, Jlucceprauna, JISTH, 1952. 
9 T. H. Cokoaos, OaeKkTpoMexaHHMyecKHe CHCTEMbI aBTOMATHYECCKOLO 
perysupopanna, Tocsneprousgat, 1952. 


Ioctynuja B mekaOpe 1950 r. 
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Accucmerm B. A, OJIEMHUKOB 


rPA®HYECKHH AHAJIN3 NEPEXOJHbIX MPOLECCOB 
B HEJIMHEHHbIX CHCTEMAX IPH HMIYJIbCHOM PE)XKHME 
HX PABOTHbI 


MetTonbl pacueta JHHeEHHBIX CHCTEM pery./IMpOBaHHa MpH HMMMyJbCHOM 
pexkume WX paOoTel paspa6oTanbl B LOcTaTOUHOH Mepe HM WIHPOKO ocBe- 
IWeHb! B wHTepatype [1, 2, 3]. Oauako, Kak u3BeCTHO, 6OMbUIMHCTBO 
QJIEMEHTOB CHCT€M ABTOMATHYCCKOFO peryAMPOBaHHA ABJAIOTCA HeHHet- 
HbIMH (MArHHTHbI€ WH 3AeKTPOMALIMHHbIe YCHAUTeAM, KOPpekTUpylowune 
HM cTaOniM3supyioulue enw WT. J.). Henunefinpih xapaktep oTAeAbHEIX 
QJIEMEHTOB OCOGEHHO MposBAeTCA NPA sopcuposKe MpoweccoB 3a cueT 
SHAYHTeAbHOrO YBe/IHYCHHA MOWIHOCTH MMMybCoB. B 9TOM cy4ae MeTORDI 
pacueTa MMIY/IbCHbIX WeneH, OCHOBaHHbIe Ha JONYULCHHH O JMHeEAHOM 
XapakTepe COOTBETCTBYIOIMWHX 3aBHCHMOCTeH, He MPHMeHHMbI, TaK Kak 
awT BeCbMa HECTOUHBIG pesyAbTaTbl. Hao OTMeTHTb UW TOT MakT, TO 
pa6oTa TaKHX 9/eMeHTOB, Kak MarHUTHble, 91CKTPOMALIMHHbIe YCHAUTeAM 
H KOppeKTHpyloulve Wenv, B HMMIYJIbCHBIX PexKMMAX MANO HCCe0BaHa 
MW COBCeM He OCBellleHa B AKTepaType, XOTA CHCTeMbI C 9THMH 3VIeMeH- 
TaMM WHPOKO HCHOb3YIOTCA B MpakKTHKe M yCMewIHO SKCIAyaTUpyirca. 
Ilo STHM TIpHuMHaM aBTOP NOMbITAICA UCCeEMOBaTb paOoTy MarHHTHOrO 
YCHIMTeA B HMITYJIbCHOM pe?kKuMe MUTAaHHA ero OOMOTKH yn paBrenna, 
KaK 3/1@MeHTa CYyIeCTBEHHO HeaMHefHoro. HccaenoBanua nmpoBenenbi 
rpapwyecKuM MeTOQOM. OTH MeTOAbI pacueTa pa3sNHUHbIX 91eKTPHYECKUX 
ueneH Kak B CTATMYeCKHX, TaK HM B JMHA@MHYeCKHX peoKHMaX IMPOKO 
MCNOAb3yIOTCA Ha MpakTHKe WM OO1aCTh HX NPHMeHeHHA HeMpepsIBHO 
pacwupsetca [4, 5, 6]. Oto o6ycroBneHO npoctroToH, HaraAMHOCTbIO H 
OCTATOYHOM TOUHOCTbIO rpapwyecKHX MeTOMOB pacuera. 

Baok-cxemMa HCCAeAyeMOM YCTaHOBKH H ee 9KBUBANeHTHAA CXeMA abl 
Ha pic. | wu 2. Bua MMNyabcoB HanpsaxKeHHA Ha OOMOTKe ynpaBneHHA 
MarHMTHOTO YCHAHTeA MoKa3saH Ha puc. 3. Tipw pa6ote umnyabcHoro 
91€MeHTa Ha HHAYKTHBHOCTb WerecooOpa3Ho MapanaenbHo O6MOTKE CTa- 
BUTb paspAlNoOe CONpOTHBIeHHe. BaaronapaA paspaaHOMy CONpOTHB.eHHO 
He BOSHHKaOT MepenanpmkKeHHA Ha. OOMOTKE NpM cnalaHHu MMMyAbCa, 
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H MOBbIMaeTCA CpeidHee 3HaveHHe TOKaA B HMIYAbCe 3a CueT HaaHUHA 
34MKHYTOFO KOHTypa. Kpome 9Toro, HeOOXOMMO OTMETHTb CYLUeECTBeH- 
Hoe BAMAHHe NepeMeHHOrO TOKa Ha OOMOTKY MOCTOAHHOTO TOKa Mar- 
HATHOTO ycuiHTera. TlepemenubiA TOK 3aTarMBaeT MepexoAHbIA Mponecc 


me oe oe cae eS, See 















U, | MaewulmHolu 
YOUNNMEN 


KamodHoit 
naGmopumnene 









MynomuBbua \ Uy 
pamuop 





Puc. |. baok-cxema ycTaHorRKH 


B 3TOH OOMOTKe, CHWKaeCT aMNAMTYy WMIy/IbCa TOKa HW Mp HeKOTOPbIX 
YaCTOTAX HMIMMYJIbCOB BbISbIBAeT HH3KOUaCTOTHBIe OveHua. ITH coobpa- 
KEHHA MOATBEPHKAeHbI Puc. 4, Tile MPMBEAeCHEI ON‘ITHbIE OCLHANOrpaMMbl. 





Un 
Puc. 2. SKBHBANeCHTHAA CXeMa 


R,— BHYTPeHHee CONpOTHBACHHE KaTOANOTO NOBTOpUTCAA; Resto? 


npotupaenne OOMOTKH ynpaBAeHug; W@W, -MHC10 BUTKOB Banarid 
yupaBacnua; Ry —paspaanoe colpoTuBazenne; B— ByinpaMHTesb; 
Wi — aga BHTKOB Me€peMeHHOTO TOKA; 7,, -—- Harpy3ka 


OTciIOa MOKHO CHeaTb BbIBO, YTO B UMIY/JbCHOM WenH perysHpoBa- 
HHH MarHHTHBIA yCWIMTeIb He ABACTCH 3BEHOM Hall paB.euHOroO 


Vex 


QAAARAARAAANAANAANAAAAAAAANAAAANAAAAAA SOO 


Puc. 3. Mmnyabcbl. MOxaBaeMble Ha BXOA KaTOAHOO NOBTOpHTeAA 


T—~lepvoa; t— AaMteaAbHOCTh UMiyabca; Uy, -- aMnaNtTyAa uMuyabca 


nefictaua. Bce oco6ennocTu paOoTbl MarHuTHOrO yCuAMTeAA B MMMy JbC- 
HOM Pe)%KUMe YUHMTbIBAIOTCH rpapvuecKHM Me€TOOM pacueTa. 

[ipupekem cuayana pacueT Jaa cilyyad pa3somKnyTou wenH nepemeni: 
HOrO TOKa MarHuTHOrO ycuanTena. Ilo 9KBMBaqeHTHOM cXeme puc. 2 
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COCTaBIACM YPaBHeHHe ANA TOKa B OOMOTKE MOCTOAHHOrTO TOKa Mar- 
HUTHOTO YCHMTedS. 


d@ | 
Use = IR; +B, we? (1) 
Ug == I Ry inRy; (2) 
ip == i—i,. - (3) 
a) 
| 
6) 


AAAAAAAA ANN AAAAAAAAAARAAAAAATAAAAAAAANANA0CY 
Puc. 4, OnbiTiple OCUHAAOrpaMMbI 


a@— BHA HMUYAbCOB H ne pexonHHly hipoecc B O6MOTKe YupaBACHHs 
MarHHTHOrO YCHAHTeAA Tp pasOMKHyTOH CTOPOHEe Me€peMeHHOroO TOKa; 
6—TO Ke pH 3aMKHYTOH CTOPOHe Ne peMeHHoroO TOKa 


M3 (2) u (3) ~~ TOK /; MOACTaBJaA B (1), NoaAyuHM: 








ae R,R a@P - 4 
gc nk ee ‘IRS Rs Rt AR + Wis a (4) 
O6o3nHayuas | 
RoR — R a2 Ry —— R H 
Ri + Re 7 Rit Ry Ry 
felad 3IeMeHTapHble MpeoOpaso0Banug, uMeem: 
Ugn(R,— RR). w, aD 
RARER eee a (5) 
Ro(R-+ Rj) R+k, at 


YMHOKeHHeM sJeBoh 4H npaBoH uacTH ypaBHenua (5) Ha w, nepetinem 
K aMN€pBHTKaM; BbIPAa3HM NMOTOK Yepe3 HHAYKUMIO HM 3amMuleM ypaBHe- 


Hue B NpupauleHuax 
AB At 





‘Ugp(Rp— RO, SSCS (6) 
RIRFR) RR 
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JlanHoe ypapHenve cCnpaBeAAMBO Ia MOCTpOeHHA MepexoOHOrO Npo- 
wecca BO BpeMa HeficTBHA MMMyjAbCa. TaKuM %Ke NYTeM MOXKHO BbIBeECTH 
ypaBHeHHe JA WHTepBala MexKAy MMMybcaMu, KOTOpOe OyAeT HMETb 


BUI. 
AB os 
—~ by se 
Ri + Re 


Jina moctpoenuna nepexosnoro mpouwecca B OOMOTKeE yiMpaBeHva Mar- 
HATHOrO YCHAMTeEIA HeEOOXOAHMO MMCTb KPHBy!IO HaMarHM4NBaHHsA MaTe- 
pWaja YCHAMTeA, CHATYIO Ha MOCTOXHHOM TOKe. JLaHHyl0 KPHBYIO MOMKHO 
NOAVYUNT M3 KPHBOH HaMarHH4uMBaHHA, CHATOM Ha MePeMEHHOM TOKE, 
nyTeM rpadHyeckoro moctpoeunsa, npesioxenHoro A. B. Bamapunom [7]. 


Bin 





la id "4 











Pic. 5. Vpapuk 3apucumoctu By, = f /w=) 


Tak Kak MeTOALI rpadwyecKoro NMOCTpOeHHA NepexOAHbixX MpOWeccoB 
OOOCHOBAaHLI H ONYOAHKOBAaHbI B JHTepaType, TO, He NPHBOAA ONNCAaHHA 
erO CYLKHOCTH, MpoBeweM MOCTPOeHHe. 

TipumMeM, TO BTOPHUHad Web MA4THHTHOrO YCHAHTeAA PpasOMKHyTa 
Hv 110 dopmyvie (6) NpoBpewem NOCTpoOeHHe AMA BpeMeHH eHCTBUA UM- 
nybca, a no Popmysie (7)—- Waa MHTeEpBata MeXKAy UMMY/bCaMH. 

Pa36uBaeM JAUTeCAbHOCTb MMITYJIbCa t Ha paBHble MPOMeXKYTKH Bpe- 
menn Af. Ha rpadbuke B,,==f(U/w.) (pwc. 5) oTKAaybipaeM BeAMYHHYy 
YCTAHOBHBUIeEMCA M. J. C. 

u,, (R,-—R)w, 


11 RRERD 
H MpOBOAMM NIpaAMylO Mapaqienbuyiw ocwu opaMnatT. M3 Touku / nog 
yr OM 
Atmy,,(R, +R) 
t= aici¢ —————, 


2 
re Mry H m ,-— MaclTaOul M. Jl. C. H HHAYKILWH, NMPOBOAWM AY AO 


iepeceyenHa C KpuBOH HaMarHMuMBaHus B TOUKe 2, AOcuNcca TOUKH 2 
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maeT M. 0.C., YCTaHOBHBUlyioca 3a sBpema Af. Touky 2 cHocHM Ha 
aunnio Jw, wu monyuum Touxy 1’. M3 touxn J’ nposoxuM onsTb ay4 
NO yrioM %,, MO mepeceyeHna c KpuBOH HaMarHHunBaHua — TouKa 2’. 
Takum o6pa30M BeleM NOCTpOeHve B TeyeHve WIUTeTbHOCTH MMMybCca. 
B KOHWe NOcTpoeHua NOyYHM TOUKY 38, KOTOPaA ONpeAeANT M. J. C., 
YCTAHOBHBILYIOCA B KOHUC HMITYIbCa. 

Tlocne nmpekpallleHHa UMMy.1bCa OOMOTKA 3aMbIKaeTCA Ha CONPOTHBJe- 
Hue R,. Tenepb BeeM mocrpoeHHe no dopmyse (7). Touky 3 cHocuM 
Ha OCb OpPAHHAaT B TOUKY 4. 

Tlon yraom 
At my, (R, + R,) 


2 


O == arcig 


MNpOBOAWM JyY4 WO MepeceyeHuaA C KpHBOH HaMarHwyunBaHHA B TOUKe OJ. 
Touky 5 CHOCHM Ha OCb OPAHHAaT B TOUKe 4° HM ONATb NOM YOM a 
MpOBOAMM Ay4 FO mepeceyenua c KpHBOM HaMarHHuMBaHHA B TOUKe J’, 
Takum OOpa30M BeleM noOcTpoeHve B HHTepBale MeXxKAY HMMyJbCaMH. 
IIpu nocTpoeHuu B HHTepBane LWenecoo6pa3Ho yBernunTb At B 2—3 pasa. 
B KoHUe MocTpoenud nonyuyumM TouKy 6, KOTOpaA ONMpeeAuT M. ML. C. 
B KOHIG HHTepBala HAH B MOMeCHT Hauaa BToporo uMnNyapca. [lo- 
cTpoeHve AA BTOpOrO MMNyJbca Ha4yMHaeM C TOUKH 6 HM BeeM ero JO 
yYCTAHOBMBUIerocd pexKuMa. 

Tenepb mpopeweM mocTpoenne AA Cayuad, KOrMa BTOPHYHAaA Wenb 
MarHMTHOTO YCHAMTeA 34MKHYTa Yepe3 BbINPAMHTeb HA aKTHBHOE 
conpotusaenve. TloctpoeHve wenecooOpa3Ho BecTH UM JA TOKA Ha 
BbIXOZe MarHHTHOTO ycuuTera. KpoMe KpuHBow HaMarHH4MBanua MaTe- 
pHalla cepeyHuKa, CHATOH Ha MOCTOAHHOM TOKe, HEOOXOAMMbI ellie rpa- 
gmuku B,,—f(/w.) paw pa3san4uHbix aMMepBUTKaXx fMOAMArHH4vBaHns, 
Useun =f Uap) 4 leun == f(Ucun). Vpapuxn B,, == fw.) waa pasanu- 
HbIX aAMMEPBUTKOB NOAMAPHWYHBaHHA MOXKHO MOCTPOHTb U3 OCHOBHOK 
KpHBOH HaMarHvunBanua (7), Halps»KeHHe Ha Apoccene WH HanpsxKeHHe 
Ha BbINpAMUTene MpeANOaraeM HaXOAAWIMMCA B KBapaType, T. e. 


2 2 
U* == Ujp + Ueun TpabuKk Joywn == f(Ueun) Wp 3a0aHHOM ConpoTnsil(e- 
HHH Harpy3KH MOKHO MpHOAWKEHHO HApeAcTaBuTh opMy.ion: 


U —U,2n- 


BbiN 


2nR oy, ax Ry j 


distin = 
Uy u 


A ii 
Ran = gy == 18 7- 


BbLIL 


HaXOJATCA H3 XapakKTePHCTHKH OAHOH wakOn. B dopmyue R,,-— conpo- 
THBJIeHHe Harpy3kv, #—unc10 wah6 B OHOM Maeye. Kak BHAHO, MA 
NOCTpOeHHA NepexoAHOrO Mmpouecca B MarHHTHOM YyCHANTee TpeOyetTca 
TObKO OCHOBHAA KpwBad HaMarHuyunBaHna” B,, = f (/w_), xapakTepucTuka 
ONHOK wWahObl BLINPAMHTebHOrO MOCTa M NMapaMeTpbi CucTeMbI. Xapak- 


TepuctukH B,,—=f(/w.), Useun==fUap) 4 leun==Sf(Usun) Dab Ha 
puc. 6. 
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PpacbuyeckuM mocTpoeHHem MOXKNO yuecTb BANAHHE nepeMeHHok 
COCTaBAIOIeH HHAYKUMM B CepleuHMKaX MarHHTHOrTO ycHaNtTead Ha 
nepexonubiA mpouecc. MuayKuua B cepAeuHHKe Tenepb OyzerT BbIpa- 
KaTbCA CyMMOH B -+- B,, sinwf. Ecau 6e3 nepemenno coctapasomet 


Udy [Gein 






—Ygoin= Ff Uap) 








UVboin 


Puc. 6, XapakTCpHcTHKH: 
B,, =f (Iw); Oa =f (Ug); A eayh == IO g,3) 


MHAYKLMH 11d Costanua By TpeOopaidch ammepBuTKH /yw,, TO Tenmepb 
AAA CO3HaHWA TOA 2Ke HHAYKUMK TpeOyioTca ammepBHTKH ow, < Iw. 


Bin 


Bm = (lus) fo sd Gig 











Puc. /. ‘patwueckoe ocTpoenne jin yueta BAHSAHHA lle pe- 
MCHHOH COCTaBJAlOWeH HNAYKUMH B cepneunuke MY ua 
NepeXOAHbIK Mmpowecc 


[paduyeckH 9TO yuMTbIBaeTCA TeM, uTO H3 yYCTaHOBUBUIeHCA M. I. C. 
JoW, BRIMMTAIOT M. 2. C., CO3MaHHy!O MepeMeHHOM cocTaBaARioUel HHAYK- 
WMH / we (puc. 7). ITO paBHocHAbHO yMeHbUIEHHMIO yraa a,. HNoctpoenue 
BeneTca B cilenyoulemM nopanke. Ha rpaduxe B,, == f(/w.) puc. 7 
OTKabIBaeTCA BeHYHHa yo, = [bw, —/ wi W° MpOBOANTCA NmpaMas 
HapaatetbHaa OcM opjnuat. 113 Touku / MpoBoauM ayy non YrIOM a, 
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AO MepecedeHua C KPHBOH HaMarHHuMBanua HM TOAyyaem TouKy 2. A6- 
CUMCCa STOM TOUKH COOTBETCTBYeT M. J. C., yCTaHOBHBUelca B KOHUe At. 
Ha rpaduke puc. 6 B,, = f(/w_) naxoaum KPHBY1O, COOTBETCTBYWOLLYIO 
NOAYHCHHDIM aMMe€PBUTKaM NOAMArHwuMBaHHa, M Mepemelliaemca mo Het 
Oo AWHUM / ow, . | 

MoayyenHyio Touxy 3 cHOCMM Ha XapakTepucTuKy U oun = f Uap) — 
TOUKa 4, a TOUKY 4 CHOCMM Ha XapakTepucTUKy gyn == f (Ugun)- Hoay- 


6) 


0 ae Gee ie ee ee ee ee 









é ee RRS Ear Seen 
ed 5 10 18 20° 25 30 B50 Lex 


Ma 


fe 


oo 


bg 
26 
13 


t 
eh 
7 5 10) 15 20 25x10 %cek Y 





00 25 380 35x10 %cex 


Puc. 8. OnbitHble OcuHAMOrpaMMbI rpapHueckH mMocTpoeu- 
. HbI€ Me€PeXOAHbIe MpPOWeccnl 


a — pacueTHBIA MepexorHbld mpouecc B o6MoTKe yupaBpreHHa MarHHTHOrO 

YCHAMTCAA MPH PaSOMKHYTOM MepeMeHHOM TOKe; 6—TO Ke pH paGote 

MarHHTHOrO yYCHAHTeAA “Yepe3 BEINPAMHTeAb Ha aKTHBHOe CONpOTHBeHHe; 

6 — SKCHEPHMEHTANbHBIM WepexoqHWH mpowecc B o6MoTKe yupaBalenna 

MarHHTHOrO YCHAHTeAM MpH PaSOMKHYTOM MepeMeHHOM TOKe; 2—TO «xe 

mpu paOote MarHuTHOrTO ycHanTean Nepe3 BbINPAMHTeb Ha AKTHBHYIO 
Harpy3ky 


NHM HOBOG 3HaNeHHe BLINPAMJeHHOrO ToKa—TouKa 5. Ha rpaduke 
By=f(/w.) mpopoaum npsmywo /ow_, COOTBETCTBYIOLLYIO HOBOMY 
SHaYeHHIO TOKAa. 

Takum o6pa30m mpopoauM noctpoenne a18 Bpemenu t. [ocrpoeune 
B HHTepBate MeKAY MMMYbcCaMH HHYEM He OTAHYaeTCA OT Mpesbiay- 
ilero M He MpuBoauTcs. B KoHWe HNTepBata NMOAyUMM TOUKY 6 Hu Aanb- 
HeAluee MOCTpoeHHe BeReEM OT 9TOM TOUKH. 

B KayecTse mpumepa Obl mpon3senen pacueT HW CHATHI ONbITHIC 
OCUHATOrPaMMBI JA OLHOTAKTHOrO MarHHTHOrO ycuauTeas. Maruuruoitt 


YCHAMTeb BLIMOAHEH Ha TOPOHAaIbHBIX CepmeyHHKaX H3 CTanu XBII. 
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OchosHbie ero AaHHble CleAyloulue! 
woi==276, w,=800, R,=-150 om, R,==1000 om, s—2,2 cm. 


MMny/ibCbl HMeIOT CleylOulMe MapameTpbl: nepuon T= 0,005 cek., 
P a 3 
AAMTeIBHOCTh t==1,33-10 ~ cek., Af—0,1-10 ~ cek. 
OcHOBHbie 3HAYeCHHA pacueTHBIX MapaMeTpoB 


Iyw, = 424,4, a,—=0,0056°, a, == 0,02°. 


OnbiTHble OCWHAIOrpaMMbl H rpadwyueckH NOCTPOeHHbIe NepexosHpte 
mpoweccht aHbl Ha prc. 8. 3 conmocTaBAeHHA MaHHbIX BHAHO, 4TO 
rpaduyeckuh MeTod C 1OCTATOYUHOK TOUHOCTbhIO MO3BOARET PaCCUMTbIBATb 
MepeXOMHble MpPOWecchi B HEAHHEMHBIX HMMNY-IBCHBIX Wemsax. 

Pa3sHulla M@KAY TEOPeTHYECKM MOCTPOeHHbIM Mpoweccom puc. 8,6 u 
ONbITHOH OCUHANOrpaMMOK puc. 8,2 OObACHAReTCA HaIMYHeEM YeTHBIX rap- 
MOHHK B OOMOTKE NOCTOAHHOrO TOKA MaFHHTHOrO ycusNTelA, KOTOpbie 
CKaRbIBaIOTCA C MMIY/JibCaMH TOKA HW HCKaKaloT NocsenHne. UerTHbimu xe 
TapMOHHKaMH OOBACHAETCA HM BO3SHHKHOBEHHE Ha HeKOTOPBIX 4acTOTaXx 
HMNYABCOB HH3KOUaCTOTHBIX OneHHh. 


Baipoubt 


1. [paduyecku Merod pacueTa HeAMHeHHBIX CHCTeM MPH MMMYy/IbCHOM 
pexkumMe HX paOOTbl LOCTATOUHO MPOCT, HariaeH M COCTOMT H3 psaza 
NOBTOPAWUWIUXCH MOCTpoeHHH. 

2. Tpaduvyeckw MeTos, aeT BO3MOXKHOCTb NOJYUHTh NepexosaHblA 
nmpowecc B 1060M 3BeHe H B AOOOH ero TOUKe HM TeM CaMbIM CYAHTb 
O TOM, KaK aHHOe 3BeHO BJIMACT Ha BCHIO CHCTeMY. 

3. Meron oOecneunpaeT MOCTAaTOUHYH) TOUHOCTb, KOTOPad 3aBUCUT 
OT TOYWHOCTH CHATHA XapaKTEPHCTHK, COOTBETCTBHA paC4eTHBIX Mmapa- 
MCTPOB HCTHHHbIM H OT BbIOOPpa UHTePBasa BDeMeHH. 

4. Ilna pacueta rpaduyeckuM MeTonoM Tpe6yeTca CaMoe MMHHMA.1b- 
HOe YHCAO OMbITHBIX NapamMeTpos. Jia MarHuTHOTO yCHAUTeA C BbIXO- 
MOM Ha MOCTOAHHOM TOKe TpeOyeTCA JMINb KPHBad HaMarHA4BaHHs”, 
CHATAA Ha MEPeMeCHHOM TOKE HM XapaKTepHCTHKa OAHOM wWahOpl BbINps- 
MUTCJbHOTO MOCTA. 
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Tlocrymvaa 8B AHBape 19057 I, 
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Jloxm, mexn. nayx, npog. I. H. CAAJOB 


YCTOHYHMBOCTb ABHXKEHHA CHJIOBbIX 
rHPOCKONHYECKHX CTABHJIH3SATOPOB 


1. YpaBHeHua ABWKeHHA 


B 1927 roay copetckomMy npu6opoctpoutemo C. A. Hosapos- 
CKOMY ObIIO BbINaHO aBTOPCKOe CBHAeTeAbCTBO Ha CHAOBOH THpOcko- 
nuveckHA craOninsatop. OcoOeHHocTb 3Toro cTaOuaM3saTOopa cocTosla 
B TOM, ¥TO OH Obl NMOCTpoeH Ha CHAOBLIX THpockonax (rMpopamax). 

Cusopoh rupockon mpeactapaset co6ofi rupockon c Tpems crTene- 
HAMM CBOOObI, CWeENAeHHBIA Cc UBHraTeneM, C KOTOpPbIM OH O6pa3yerT 
34MKHYTYIO CHCTe€My aBTOMaTHYeCKOrO peryuNpoBaHun. Hanmune yKa3auH- 
Horo ABMratena OOecneynBaeT cTaOusu3supylowmee AeMcTBHe rupocKona 
MIpH CKO/Ib yYrONHO JAMTeAbHOM MW OJHOCTOPOHHeEM BHeLIHeEM Ha Hero 
BO3SeACTBHH. 

O6btuHO cHOBOK rHpockon MpeaCcTaBAdeT coueTaHHe rupockona 
C SCKTPHYCCKMM Pa3rOHOM, B1eKTPM4eCKOTO MaTUMKa CHFHalOB, 91eK- 
TPHYeCKOrO YCHAKTeIA WH CTAOHAMSHpylollero 9IeEKTPOABHTaTelA. 

Muorwa B CHJOBLIX TrHpocKoNaxX MpeAycMaTpHBaloT ZeKTpHYecKHe 
AuMPepeHuUpyloulne KOHTYPHI, 91eKTPHYeCKHe MpeoOpasoBaTerM CUurHa- 
JOB WH KOPpeKTHPyIOWHe XICKTPOABHTaTeIH WAM QEKTPOMArHUTHl. 

Takum 06pa30M, CH/OBbIC TAPOCKONEI ABAAIOTCA MpuMepoM HaHnOovee 
COBPeMCHHBIX IQEKTPOrMPOCKONOB, rile 9IeKTPpHYeCTBO HCNOAb3yeTcA 
He TOJbKO A pa3sroHa rupocKkona, HO HW A ero pa3srpy3KH, KOppek- 
UHH, JEMMDMpOBaHHA HT. J. 

HpockonMyeckhe CTaOHM3ATOPLI, MOCTPOeHHbie Ha MpHHUMMe cuNO- 
BbIX THPOCKONOB, MpeAHa3sHa4eHb! DA OOecneyeHHA yCTOHMYMBOCTH TOrO 
WH WHOrTO OObeEKTA OTHOCHTeAbHO OHOH, ABYX HAM BCeX Tpex ero 
oceH BpalieHua. B cooTBeTCTBHH C 9THM pa3AH4¥alOT ORHOOCHEIe, ABYX- 
OCHbie H TPeXOCHble CHAOBbIe PHPOCTaOMM3aTOpbl, MpHyeM MocewHHe 
ABIAIOTCA HAaMOONee CAOKHBIMH W3 HHX. 

Ecau COcTaBuTb udcbepeHunalbHble ypaBHeHWaA ABWKeHHA Tpex- 
OCHOrO rHpocTaONH3aTOpa, TO M3 HUX, KaK UaCTHble CAy4aH, MOKHO 
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NOJYYHTbh YPaBHeHHA JBHOKCHMA JABYXOCHOrO KH OANOOCHOrO rupoctTabu- 
AusaTOpoB. OTH HaHOOdee OOUIHE ANdPepeHUnatbHble ypaBHeHHA ABH- 
*KCHHA THeXOCHOrO CH/OBOrO FHpockonMuecKorO cTaOuAH3aTOpa, pabo- 
TalouleroO B pexKHMe paccorsacoBaHHas ero oceH mofpeca c OCAMH 
CTAOWIN3alLHH, HMe@JOT CeyIoNMA Bu [1]: 





A Oe Das) Git By es ci TN A ig | 
Ie — Hal, —. ea, =0, | 
Lan 8 U an cee RU ny — 
U,=s3,, (rae a== 1+ 3), 
nmpuuem 
Q,, == m(U, cosp cos y—U, sin 7 cos a), 
Q, =~ m(U, cos 3 sin y +- U, cosacos 7), } (2) 
Q =—mU,+U, sinB+U, sina). | 


B ypapnennsax (1) u (2) 0603HaueHO: 
a, W 3,-—-yribl MOBOpoTa TrHpopaM HM THpocKONOB TpexocHoro 


rHpocTaOu.1u3aTopa,; 

A, —- MOMEHTLI HHEPILHH THPOPaM OTHOCHTebHO HX OCeH cTa- 
OWAH3allnn, 

B,—NenTpobexnbie MOMCHTLI HHEPLMK FHpopamM; 

{ -——9KBaTOpHabubIh MOMEHT HHePILHH KaxKAOrO TrupocKona 


OTHOCHTGAbHO ero OCH NMpeleccun; 
Af —-kKuHeTHyecKHH MOMeHT rupocKkona; 
m —KpyTH3Ha CTATHYeCKOM XapakTepUCTHKH CTAOuAM3HpywUlero 
ABUraTeJa MO HanpsKeHHIO; 


ko —KPYTH3Ha CTATHYECKON XapakTePpHCTHKN KOPPeKTHpPyioulero 
MBuraTejA MO yray Mosopota cTaOuausaTopa; 

h —xKoosddpuunenT BA3KOrO TpeHHA B OcAX cTaOMAUZaLNH, 
BbIUHCACHHbIA C ydeTOM NOTepb B CcTaOuH3HpyIOlem 
QIEKT POBHFaTele; : 

U,, — HallpwKeHua, CHHMaeMble C LaTYWKOB CHTHa10B CTaonH- 
Sally; 

S ——KpyTH3Ha CHrHata MO yray Mpewecchu rHpocKona; 


U,,-—— HanpaKenna Ha BbIXOLe YCHMTeTeH, BKJIOUCHHBIX Me@K LY 
AaTYHKOM CHPHaiOB HW CTaOHAM3HPYIOWMMH 3JIEKTPOBH- 
raTe.iaMu; 

—~ KOIPDHNMEHT YCHACHHA WH TOCTOAHHaA BpeMeHH KaxKAOro 
H3 Tpex ycH.NTereH; 

a, 3, Y---yrabl paccoracopanua oceH cTaOuH3allHH U Ocef non- 

Beca TpeXOCHOroO CTaONAM3aTOpa. 

YcTOHYHBOCTh ABHXKEHHA CHIOBOrO THPOCTaOHAM3aTOpa PaCCMOTPHM 
IIA =ABYX Pe@KAMOB erO BO3MOX%KHOM padoTi: Korda yrab a, 8, 7 
HaCTOJIbKO MaIbl, TO WMH MOXKHO MpeHeOpeywb MU KOrAa YKa3aHHbIMH 
yraamMw Heb3a MpeneOperath. MoxkuoO MOKa3aTb, ITO NpW a == 3 == y==0 


ae 


yoy 
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imMeeT Mecto A,==const, B,==0 U, cCenoBaTesbHO, cucTema sNd- 
epeHWaatbHbIX ypaBHeHHA (1) pacnawaeTcH Ha TPM He3aBHCHMBIX 
Mey COOOH CHCTeMbI ypaBHeHHA Buia: 


Aa” +- ha! -+- HB’ +- mU, = 0, 
18” — Ho! —ka=0, | 

’ = 3 
TU’ +U,=k,y, (3) 
U = sf. J 


2. YacToTHbld MeTOX HCCMeLOBAHHA yCTOHYMBOCTH 


[aa WccaeqOBaHuA YCTOMYMBOCTH ABHXKEHUA, OMUCHIBAeMOFO YypaBHe- 
HHAMH (3) BOCMObSYeMCA YaCTOTHbIM MeETOJOM. 
B cvmBojM4eckoH dopme cucTeMa (3) MOxKeT ObITh Nepemucana 
B BH: 
(AD* + hD)a-+- HDB -+- mU, = 0, | 


—(HD+k)o+/D?B=0, $ (4) 
—k§+(T,+iuU,=0, | 


rne ky = sky. 
B mMaTpw4uHoh dopme cuctema (4) NpeAcTaBuTca B BHIe: 




















AD?+hD HD m od 0 
— (HD -++ Rk) [D? 0 x | B | =] 0 (5) 
0 —k, 1T,D-+-1 U, 0 
BpelemM MaTpHUbt: 
AD? +-hD, HD 
g,(D,) = ak EET yicistrgs 2 , 
“ ( + k), 1D (2 x 2) 
g.(D) = | TjD-+ 1 eere 
m 
LD) = 0 |. ; l,(D) =| 0, —R, aoseiay, 
(2 x 1) 
o 
,(D) = ’ Yo (D) = | Vy I tt x 4p. 
Plex 


Tora MaTpwunad cucTema (5) mpeoOpa3yetca K BHAY: 


£1(D) ¥5— 4, (D) y2 = 9, 
Ly (D) Yo &2 (D) v2 = 0, 


T. €. K CHCTCMe ypaBHeHHH 3aMKHYTOH ABYX3BeHHOM emu aBTOMaTH- 
yeckoro pery.1MpoBanna (puc. 1). 

Ecau uepes 9,(D) 4 9,(D) o6o3HaunTb nepenaToUHHe § dyHKuUHH 
SBeCHbeB, T. €. OTHOWEHHe H3IOOPaKeHHA PyHKuUHH Ha BLIXOE 3BEHbeB 


(6) 
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Kk PYNKWHIM Ha WX BHIXOAC, TO Ha OcHOBAIAH (6) MoxkHO Hanucate! 
| o(D)=  g,'(D)E,(D), | 
» (D) == -~- g, '(D)l,(D). | (7) 


Mepesarounan dyHkuna pce CHCTeMbI, paBHad HpOH3SBeEAeNMIO Mepe‘La- 
TOYHBIX YHKUNA 3BCHbeB, IPH PasMblKaHHN Ce NEN Na BbIXOLC BTOPOFO 
3peHa, Oyler: 





k (D) = 92 (D) 9, (D). (8) 
louctapiaad B (8) BhIpaKkennA ia 9,(D) uo, (2), MostyuuM 
k(D) = ele Seas ee (9) 


3amenns B (9) D na jo, rile j=V—--1, NO.YYNM BLIPaKeHhe Js 
aMIVIKTY ANO-a30BROH XapakTePHCTHKH FAPOPaMbl C YCH/NTeCM B BILIC 
; ~- Hmk, 
BI) er AIT yo*—-hiw®-RH—-HPT yo + jo (- Tyhlo® RAT, Alo®-H*) 
lispecTHo, yTOOb! CHcTeMa Obla ycToHunBa, ce aMM.inTY/NO-a3zopas 
XapakTepHCTHKa k(jm) He MOMKHA OXBATbIBaTh TOUKY A (--- 1, j 9) 
KOMILI@KCHOM ITOCKOCTH IIpH H3MeHCHHH o OT O 
no co. CnenopaTerbuo, B Halllem c.ryuae paccMma- 
TpuBaeMbIK mpHOop OyweT ycTrohunp, ecu JWIA 
BceX Tpex ero PrupopamM Oy/AYT BbINOAHATECH 
YC1OBHH: 





(10) 


—- Re[KnlY)] < 1, 


In [Ky Go} == 9, on 
Ea a — i ees 
B WpoTuBHoM cayyac npHOop Oyler ueycron- 
UMB. 
OcHOBHOe AMOCTOHHCTBO YaCTOTHOFO KpHTepHa 
J YCTOHYHBOCTH COCTOHT B TOM, UTO aMILIHTYLHO- 
(ba30Bad XapaKTepHCTHKAa, O KOTOPOM 31eCb Ulla 
peub, MOKeT ObITh ONIpewesleHa IKCHe PUMENTAabHO 
Puc. 1. CrpyktypHad mpn nmogaue Ha BXOM pa3sOMKHyTOH CHCTeMbI «I H- 
cxema THpopaMbl C pyonamMa-yCHAMTeNb» CHHYCOMMaIbHOrO CHPHasa, 
pepnee ee tHOK ¢ . Pa3MblKaHHve yKa3aHHok CH- 
tox ioerane ime peMenHOH VaCTOTbI y 
Il aneHo — ycuauteap CTEMbl OObIUHO MPON3BO/MTCA Ita MpaKTHKe Ha 
BbIxOle ycwiHTetd. J]Id H3MeHeHHA HallpsKeHHs 
BbIXO.14 MO YaCTOTe OGLIYHO UCNOAb3YVeTCA CebCHH, PaOoTaouHA B Tpalc- 
(pPOPMATOPHOM PeXUMe, POTOP KOTOPOFO BpaulaeTCA C Pas.NUHbIMH yr.10- 
BbIMM CKOPOCTAMH. 


3. Kputepui yctowunpoctu bepenneesa-Cunana 


B o6ulem cayuae sanbdepeniMatbuble ypaBlienHsA JBHKeENUA Tpex- 
OCHOrO FHpOcKONHyeCcKOrO CTAOW/IH3aTOPa ABAAIOTCA YPaBHEHHAMH C Tepe- 
MEHHBIMH KOSMDUUMeHTAMH, HMEIOLUMMH K TOMY Ke BbICOKHA MOPAJLOK. 
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Iipw uccaenopanun yctotunsoctu MNpeuecCHOHHOrO ABHKeHHA NOn06- 
HbIX THPOCTaOWNH3aTOPOB, KOria MONYCTHMO mMpeneOpeub MHeEPLUMOH- 
HbIMH = 4e¢HaMH MX YPaBHeHHH JBH2KEHHAA, MOMKHO BOCTIOAb30BaTBCA 
MeTonwamu K. I. Tlepcuackoro, H. T. Yeraepa u Apyrux apto- 
pos. 

HcnOab30BaHHe YKa3aHHbIX Me€TOMOB CTAHOBHTCA MpakTHYeCKH HeBO3- 
MOXKHBIM, KOPla HeEOOXOAHMO OTBETHTh Ha BOTIpOcC 06 ycToHuHBOCTH He 
TOABKO MpelkeCCHOHHOFO, HO H HYTAUMOHHOTO ABHXKeHHA THpOcTabu.N3a- 
TOpa, KOra He/Ab3A MpeneOpeyb HHEPUMOHHDIMA YieHaMH ypaBHeHutt 
ABMKEHHA, KOTOPble COJLepxKaT K TOMY *Ke NePeMeHHble HHEPUMOHHIE 
KOIPDULHEHTHI. 

Jlaa peuienna STOW oie 3aslauu yeTowuuBocTH rHpocTaOuu3aTopa 
NpeAcTapineTcA WeecooOpa3sibiM NONOAHHTh MCCeAOBAHMA ycTOAuH- 
BOCTH €rO MpeleccHOHHOrO ABH xKeHHA KpnTepHem A. B. Bepenneepa-Jx. 
Cunioka, KOTOpbIN NMO3BOAMET yUeCTD BANAHHE MHEPUMOHHOCTH CHCTeMbI 
Ha e€ YyCTOHYHBOCTH. 

CytuHocTh KpuTepus yctTohumpocti: aBwxkenua Bepenseepa-Cunaxa 
COCTOHT B CJe/LyIOUleM. | 

[lo10o%KHM, 4TO paccMaTpHBaemMan CHCcTeMa Buranace PaBHOMe PHO 
B pesybTaTe PaBHOBECHA, JLOCTHTHYTOTO Mey BHeELWIHAMU, BHYTpeH- 
HHMH CHJlaMH WM peakivaMH cBA3eH. [lycTb B HeKOTOpOe MrHoOBeHHe 
BPCMEHH BOSHUKIO «BO3MYIeHHe» B (opMe BO3LeMCTBHA Ha CHCTeMy 
HOBbIX BHEWHHX CH.1, H3MCHEHHA NapaMeTpoOB CBH3eH HAH MaCC OTMeAb- 
HBIX TOWeK. B pe3yibTaTe BOSHHKHOBeH.A BOSMYLICHHA M3MeHHTCA OBH- 
*KeHHe TOUKH-OOpa3sa B NpOCcTpanctBe KOHdurypauun. 

Ecim OJ BAWAHHeEM BO3MYINeHHH H3MeHUTCH 3Ha4eHHe HHep- 
WMOHHBIX KOSPPHUHEHTOB BO BPeMeHH, TO TOUKa-O6pa3s H3MeHUT 
CKOpOCTh H YCKOpeHHe, HO He H3MeCHHT cBOeli TpaekTopuu. IIpu 
BaPbHPOBaHHH HHEPILMOHHHIX KOSPMYUMEHTOB, T. e. TIpH HM3MeHeHHU 
UX QYHKUHOHAIDHOM 3aBMCHMOCTH BCIeEACTBHe BO3MYLWLeHHA, — n3Me- 
HHTCA COpMa TPaeKTOPHH TOUKH-O6pasa B NpocTpanctTBe KOHdury- 
pauuh. 

BexTop OeckoHeyHO MajlOrO CMeUIeHHA, COeAMHAIOWMA cooTBeT- 
CTBYIOWME TOUKH TPaeKTOPHA HEBO3MYLIEHHOrO MH BO3MYLIJeHHOTO JBH- 
KEHNA TOUKH-OOpa3sa Lok. CHHoK HasBal BEKTOPOM BO3Myille- 
HHA. Iipw 9TOM OcoO0e 3HayeHHe MpencTaBaAAIOT Ba CnOoco6a 3aaaHuA 
COOTBETCTBHA MOK Iy TOUKAMH TDPaeKTOPHH: H3OXPOHHOe COOTBeTCTBHe 
H COOTBETCTBHe MO Hopman. Ecan c TeyweHHeM BpeMeHH 9TOT BeKTOD 
H€OrPaHH4eHHO BOSpacTaeT, TO ABMKEHHe HeycTOH4UMBO; HaO6opoT, ABU - 
wKeHHe OyneT ycTOHuMBbIM, CCIM yKa3aHHbIM BeKTOp HeOrpaHHyeHHO 
yOvlBaeT, CTpeMACb Mpw 3TOM K HYJIKO WIM K HEKOTOpOMY KOHC4HOMY 
npeeay. 

Ipa MccredopaHHM ycrTohumpoctu no CHHaxKy Heo6xonMMO pac- 
CMOTPeTb OecKOHeYHOe MHOKECTBO TpaeKTOpHA, OOpasyiollMx AByMepHoe 
mpoctpauctTso V,, 

OueBUAHO, NTO ypaBHeHHA 9THX TPaeKTOPHH MMeIOT BHA 


xt == xt (9, 1), (12) 
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Phe 


6-—— flapaMeTP, H3MCHAIOWIHACA BLOb KaxK/LOH TpaeKTOpPHH; 
T-— ILOCTOAHHbIA MapaMeTp Jia BCeX TOYeK HaHHOH TpaeKTOPHH. 


CooTBeTcTBCHHbIMH TOUKAMH TpaeKTOPHH HasbIBalOTCA TakKHe TOUKH, 
KOTOPbIe MOAyualOTCA TPH OAHOM H TOM KC 3HaueCHHH MapaMeTDPOB. 
Cka3anioe moscuHuM puc. 2. 





Puc. 2. TpaekTopunt HCBO3MYU[CHHOrO HW BO3MYILCHHOrO 
ABH Ke HHA 


Ecru H’ —pexropnHoe noac ua nopepxuoctu V. To: 


A2Qp91 >2ryi ; aie Ne 
a° 0°H k OX OX 
SS. Rint Os” ot’ (1 3) 





: 7) ) 
ey ere os KL iy y a Al Ve jy 
KE —~ “eh ci Aik nt ~~ oxcne ~ KER win» 


[loviaras 


eel 
TY ss Se 
03 
H MPH M ast BO BHHMaHHe, TO 
ae ax 
Agat~O~*~<«t«<‘i TT” 


OyJieM HMeTb B cHay (13) 





a ax! ee R! dc” ax! axm _.() . 
os2 Ot Ot ; 452 + Adu 05 “Ot Os <== , ( ) 
BBeuleM BeEKTOD 
; oF 
yn OX 
Ot ( ) 


Bekrop e/—-BekTOp OeckoNeyHO MayoroO CMeLLeHHA, COeAHHAIOMLMA 
TOUKY (3, T) OAHOH TpaekropHu c cooTBeTCcTBytouLeH TOUKON (3, t-+ at) 
OAH3KOH TpaeKTOPHH. 


S| 
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PapeuctBa (14) Moryr 6biITb TeNePb BanucaHbl Tak: 








of j Ir Fe 
0” j Ox oxm a 92yd 

at Rh eg! aa ence 
08 ” oO Os en (16) 





Mmes B BUHAY ,H30XpoHHoe COOTBETCTBHE*, NONOKUM o==4, Torna 
MO)KKEM HaNUCaTb: | 





Oxk 
a: U's UL, (17) 
k 
rae L* — eqnnwyunpitt BEKTOP KaCcaTeJbHOH K TpaeKTopun. Jlanee, uMeem 
32% 52 yk 


Tenepb ypapnenus (16) MOryT ObITb NMepenucaHbl B Buse: 








aed 
j 
372 as ve RitmLhe!L™ =S Xjsk, (1 9) 
TaK KaK H3BeCTHO, HTO 
kk yrj OK 
Xm XIE (20) 
Ox: 
Otciona 
e 22 j ° ; 
0 Ox 0 . xk Ark #] : 
dt ~— — 7 Sa (x4 227) Be i — Xjck 
SeCb 


j 
X}%— KOBapHaHTHaA MponsBorHas BEKTOPa oO6o6menHBIX cua XY. 
Bpenem B paccMOTpeHHe pBbipaxkenue saa MORYJIA BeKTOPa CMe- 


LCHHA 
ES 
€ == (¢,¢J)2 
Ilyctp ae 
cd == end, 
rye 


t/ —— CAMHAUHBIA BEKTOP HanpaBseHua BeKTOpa ¢/, NpHyeM pnd == | 
4 * 
Torna ypasuenna (19) nepenuuiytTca B Bue 


i 


2 
-O%€ ; j 
2 Pd — 
ud 7 + UP RimeLhulL™ Xheur. (21) 


Mepexoaa kK nNoANLIM Aupdepenuuanam, MOY4HM 


wz 


de ae 
Ge t+e( Ry, rm wilt” — Xpyudps — Pes, Pd) 
at2 jk,tm t jkl U PY, At ==) 





HAH OKOHYATeAbHO MOWy4nM 


d2s | e( — BD. 5 Bud 22) 
ga 7 e(k— ft | 0, (22) 
r jie 
yas j | ink 
Rov Riki vILAntL™ _ Xi ie®, (23) 
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Srecb Bennunna Rk npescreBaseT COOOH PHMaHOBY KPUBH3HY DA 971e- 
MEHTAPHOH MTOULaNKH, Onpeetsemo BexTopamu e/ Hu LI (cM. puc. 2), 
T. €. MpemcTapadeT cKalApHyO BeHUMHY, NO 3HaKY KOTOPOH MOKHO 
cyiMTb 06 ycTOHuMBOCTH ABH KeHHS. 

Ecau R nosoKuTebHO, TO YCTAaHOBHBUIeeCA ABYXKeHHe YCTOMYAMBO, 
a ecau Rk OTpulatTebHO-— ABWXKeEHHe HeyCTOHUMBO. papoanaesupy ey 





| F OX 
BeJIM4HHLI, BXonMUIMe B (23). Eoa BeAHYHHOM U == Os cnenyeT B Ha- 


WeM Cy"ae MOHHMATh CKOPOCTb H3MEHCHUA AHEPUHOHHPIX KosppuuH- 
CHTOB C OAHHAKOBBIMH HHJLEKCaMM, &@ B OOuLeM Cy4ae — CKOPOCTb H3Me- 
HeHHA OOOGILEHHDIX KOOPANHAT, B3ATBIX C OAHHAKOBBIMH HHJLeKCaMH. 
Tlo9TOMY MOXKeM COCTABHTb BbIPaKCHHA 


lke 12th gh = Gann (24) 
é 
Orciona 


pep kph adAgs . dA He 
ase: ~~ dt dt 





(29) 
Benawunna | 
j 
R jn stm? eae Reet iis 
H3BeCTHAA KaK TCH30P KPHBYB3HbI, B HalleM C.jlyu¥ae He paBHa Hy.1l0 


TOAbKO TIpw 3HavenHax & == mM, Kak YacTHbI cayuaf, Np f == k=l1=M., 
BeswunHa 14Ke 


J 
Pe pes oP 
kik == OAy 
HAW, B YacCTHOM C.iydae , 
| eee 
Ad) ‘ay 4d * 
2Aj; 


Beanunua Pz,, ua ocitopanuun dopmya KoBapuaurnoro AMNppepenunpo- 
BaHuA, MOKeT ObITh HalseHa NO dopmy.ic 


| | | 
1. J 
ic = — Si An. (26) 


Takum 0Opa30M, B O6ulLeM cAyyae, HMCeM 


os j 
pi a { &\ 1 Ae) 
klk ~~ Ay \ony — 2 An Akh 


Beanunna Xj = Xj,h/ —~ KOBaPHAllTHaA TPOU3SBOAMAT BEKTOPA o6o06ulel- 
Hox cH XJ 1o KOOpAMHatTe. Ee MOOKHO TpeACTaBUTb B BHA. 


OX) aj 
ae ta OS L 
Mia Lee 


B 9Tom siipaxenuu 1%; 0 TOAbKO MpH k=I, Ww, CHeLOBATeCAbHO, 


HMCeM . 
r Sone gi bis ) 
an oT 2AKK 
Ni ag 
00 Oe 
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Tak Kak y Hac R==/, TO CaeayeT, To j==k. B npoTuBuom cayuyae 
TEH30P KPHBA3HbI OOpaTuAca Obl B HYy.1b HW Mbl Mepeulin Obl K SBKAN- 
AOBY, a HE PHMAaHOBy NpocTpauctBy. Cuutaa nostomy, 4TO Aaa HalWero 
clyuant HMeeT MeCTO paBeHCTBO j==R==/==m, MOKeM HAaNMNcaTh 


k ] k l 
Rick = —>—, sD = — 5 .- 
2A% 2A Kk 
kk 
Beuay OprorouaabHOCTH BeKTOpOB / H R, MOKHO MpuNATD XI == XA; 
Tora Oy eM MMeTD: 


pe = 5h (Pit) j_ | PAK 
SAn, OAn, \ 08 )°° 8* D4, oR 








CarelOpaTeAbHO, BbIPAKeEHHe JA PHMAHOBOM KPHBM3HbI Mepenumerca 
B HallleM C/yyae B Bue 


p — GAnk dAnk 1 0 (St) — sp (SA) + 1 Axx 
= Ann} OAnzn \ 08 Skk TA, 08 


at at 2 OAK, 
Hakouwell, MpPHHHMaA BO BHHMaHHe, TO fj == kR==1[—m, OKOHYATeAbHO 
nowy4uM 











Se aAgK 2) I I d* Arr d OAARy 
= (a Ae, TO Ag a® — dang ("sa"). (27) 


Ilo 3Haky &, Kak yoxKe OTMe4aTOCb, MOXKHO CYAUTb OO ycTohyuBocTH 
ABH)KEHUA CHCTeMBI. 

OTOT MeTO HCCACROBAHHA YCTOMYMBOCTH JBYWOKEHHA Ha3BaH HAaMH 
KpluTepHem ycrohunspoctu bepenaeesa -- Cunaxa NOTOMY, YTO KOOPAHHATHI 
B YpaBHCHHH BeKTOPa BO3MYLCHHA, BBeNeHHOTO CHHADKeM, B3ATHI M0 
A. B. BepeHjeesBy B BHC MHEPLMOHHbIX KOSpuUMeHTOB [2]. 

Croab yaayuHbli Bbi6op OOOGULeHHEIX KOOPAHHaT, 3aKOH H3MeCHeEHHA 
KOTOpbIX B Cyyae FHpOCHCTeM MpakTHYeCKH BCerfa Haleped 3aaan, 
JlaeT BO3MOMKHOCTb HCNOAb30BaTb 9TOT KpUTepHet. 


JIHTEPATYPA 


11. U. Cat nos, Aucceptayua, JIOQTH, 1955. 
2. A.B. Bepenaces, Jlucceptauus, JIOTH, 1947. 


Moctynuvaa wp Mapte 1955 Pr. 
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Kano. mexx. wayK, dou. JI. H. BAH JA, 
Kano. mexn. Hayk, Oou. T. B. ONHHUOB, anne. C. C. PhIBAK 


MIPEOBPA3OBAHHE MOCTOAHHOFO TOKA B MEPEMEHHbI- 
MPH MOMOLWLM KOHTAKTHbIX MPEOBPA3SOBATEJIEHM 
C BE3bICKPOBOHW KOMMYTALLHEH 


MpeoO6pa3opahue MOCTOAHHOrO TOKAa B NepeMeHHbIA HMeeT CYLLeECT- 
BeHHOe 3HaueHHe JIA MHOrHX OO1acTeh TeXHHKH, B TOM 4UHCaAe MIA 
aBTOMATHKH MH TeJ@MEXA2HHKH, KOHTPOJbHO-H3MePHTeAbHOW TeXHHKH, 
padnoTexHuKH H Ap. [loqoOHoe npeoOpaszoBanne OCYiUleCTBJIAETCA B HaCTOA- 
ulee BPeEMA pasIH4HbIMH cnocoOamu. LlenecooOpa3HocTbh HCMOAb30BaHHA 
TOFO HAH HHOTO CnocoGa NpecbpasoBaHHA OMPe/LeACTCA B KA2K LOM OT/E.1b- 
HOM CJly4ae YCAOBHAMM paOoThi mpeoOpasz0BarTewas. 

CymectTsyioline mpeoOpasopate.M MOCTOAHHOrO TOKAa B MepeMeHHbIA 
MOryT ObITb pasMewenbl Ha Cae AyOlMe OCHOBHbIe rpynnbi: a) BuOpa- 
ILHOHHbIe, 6) IMEKTPOMALUMHHbIe, B) MOHHDIe. 

TIpeo6pa30Bate1H BUOpawHOHHOTO THNa OObINHO MPHMeHAIOTCA JIA 
NMHTAHHA MEPCHOCHOM KOHTPOJbHO-H3MePHTeJbHOK WH PadHOTeXHH4eCKON 
amnapaTypbl pv HanpsKenuax mocTosuHoro TOKa OT 6 yo 110 6 4H 
MOLUHOCTAX NO 100 em. 

JlocTOHHCTBaMH 9THX NpeoOpasoBaTeseh ABAIOTCA: MpOCTOTa KOHCT- 
PYKUMH, Mable raOapnTHble pa3mMepbl H OTCYTCTBHe HeOOXOAMMOCTH 
HelpepbiIBHOrO HaGAOLeEHNA HW OOCAyKnBaHUA B Mpomecce pabornl. Cpok 
cayxOb oKon0 100 4ac. Kosdpuunent nosesHoro sefictaua 45—80°/). 

OcHOBHDIMH HeOcTaTKaMH BuOponpeoOpasoBaTeleh cmeyeT CUMTaTb: 
OTHOCHTCAbHO M4JIbl€e MOWLHOCTH H HA3KHe mpeoOpasyemble HanpsKeHHA, 
HCKPeHHe Ha KOHTAKTAX, 3aTPY/JLHUTeIbHOCTb NOAYYCHHA MepemMeHHOrO 
HanpsKeHHA MOBLILeHHOM uacTtoTi (400—800 24), 3aeKTpH4ecKHe 
MOMeXH, CO3aBaeMble BHOPATOPOM, CHW KeHHe HalexKHOCTH HW KadecTBa 
padothl mpeoOpasosatela Mmpu KOeCOaHHAX HallpmKeHHA NMOCTOAHHOLO 
TOKA WH CONPOTHBeCHHA HarpysKky. 

IliupokoO MpHMeHsIOliMecaA B HACTOSLLee BPeMA YB/EKTPOMALIMHHbIe 
nmpeoOpaszoBateswn OObINHO COCTOAT M3 AByX MausJHH. B kayecTBe Npu- 
BOAHOTO ABHraTeAA UCNOMb3yeTCA MaINHHa MOCTOAHHOrO TOKA C Napat- 
N@bHEIM WIM He3aBUCHMbIM BO30yxXeHHeM, TeHEPaTOPOM 2%Ke ABAACTCH 
OObINHaA CHHXPOHHAA MalunHa. 
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OeKTpOMalHHUble NpeoOpasoBaTean, 10 CpaBHeHuw Cc BUOponpeobpa- 
3OBaTeAAMH, MOSBOAMIOT 3HAYHTebHO YBeMUYHTb HaNpsKeHUA NOCTOSH- 
HOrO HM NepeMeHHOrO TOKAa, 4 COOTBETCTBEHHO MH MOULHOCTb Ha BbIXOMe 
npeoOpaszopatemn. Takve mpeoOpa30paTeM BeCbMa Ha/e2KHbI B IKCHAYA- 
T@UHH, HO, BMeCTe C TeM, OOaalOT WH PANOM CYHLECTBEHHbIX HEMLOCTAT- 
KOB, BbISbIBaIOULHX BO MHOTHX C.1ydaAX OTKa43 OT HX TIPHMeHeHHA. 

IIpexme sBcero caelyeT yka3aTb Ha 3aBMCHMOCTb 4YaCcTOTH Mepe- 
MeHHOTO TOK@ OT HanpmMKeHHA CeTH NMOCTOAHHOFO TOKAa, MOCKOJAbKY 
4YHCIO §=OOOpOTOB MpPHBOAHOTO ABHraTeAA MpPONOpWLUNOHaTbHO 93TOMY 
HanpaxKennto, OTpuuaTesbHLIM aKTOPOM ABIAeTCH TaKKe H 3HAUMTeAb- 
Hble raOapuvTbl WH BeCca TakKHX mpeoOpa3zopatenet. Ecau aaa cra6uau- 
3alHH YacTOTbE TeHepaTOpa MPHMeHAIOTCA HCKYCCTBeEHHbI€e Mepbl, TO 
raOapuTpl HW BeCa yCTaHOBKH eule Golee yBenMuMBalOTCA. 

Mounpie mpeo6pasopatenu Meraiworca Wa CaMble pa3AM4Hble MOLLHOCTH 
OT He€CATKOB BaTT 2O MHOrHX MeraBaTT. TIipHMeHeHHe MX BeCbMa pa3- 
HOOOpasHO, Hanpvmep: B CHCTeMaX Mepewayi S3HEPrHH MOCTOAHHbIM 
TOKOM, JIA PCryMPOBaHHA CKOPOCTH CHHXPOHHBEIX BuraTemeh, B Tex- 
HHKe MpPOMBIWICHHOrO HCMOb30BaHHA TOKOB BHICOKOH YaCTOTH, A 
NMTaHWA allmapaTypbl CBA3H, ABTOMATHKH VM TeJI@Me€XaHUKH HU T. ON. 

Monnbie mpeoOpa30BatTeu He HMe1IOT JBYOKYIMHXCA WM KOHTAKTHpYIO- 
MIHX 3JIEMeCHTOB B OCHOBHBIX HensaXx, IPaKTHUeCKH GecIWyMHBI, MOMYCKaloT 
BO3MO2%KHOCTh MOAYYeCHHA MepeMeHHOrFO TOKA NOBBILIeHHOK YacTOTbI 
(ipumMepHo 20 1000 24), no3BonmoT, B Ccayyae HeOOXONMMOCTH, OCy- 
WWECTBUTb peryAHpOBaHHe YaCTOTHI B WHpOKOM uana30He. K Hego- 
CTaTKaM HX MOKHO OTHECTH: HH3KHH K. n. a. (830+ 40°/,) mpu Hanpa- 
*eCHHAX NOCTOAHHOTO ToKa 110—220 6, ornocuTerbHy10 CJOXKHOCTb 
OCYULECTB.CHHA MMTaHYA WeneH Hakana Ww HeOOxXOAMMOCTh cTa6maH- 
3auHH HanpsxKeHHA B 9THX WeNAX, CpaBHHTeAbHO GOombuIMe raGaputT- 
HbIe Pa3Mepbl HW BEC, OCOHOeHHO MPH HH3KUX MpeoOpasyemblxX HaNpsAKe- 
HUAX. 

Cpok cayk6bl HOHHBIX BeHTHAel oKo10 1000 4ac. TIpeo6pa3zospatesn 
3TOrO THMa MpaKTHYeCKH WesecooOpa3sHO ACMOAb30BaTb Np HanpmMKeHUH 
NOCTOAHHOrO TOKa He HHxKE 100 a. 

aa MHTaHWA KOHTPOJbHO-H3MepHTeAbHOK HH paHOTeXHHyeCKOH 
anmapaTypbl, a TakKxKe yCTPOHCTB aBTOMaTHKH MW TeAeMeXaHMKHK HanOOub- 
WMA WMHTepec NMpelcTaBAMioT mpeoOpasoBaTeW MOIWHOCTbIO OT TOTeH 
KHAOBaTTa JO HECKOAbKHX KHAOBATT TPH WanpaAKeHUAX MOCTOAHHOTO 
Toka 110—220 a. 

B pafe cayuaep meppoctTenenHHoe 3HaveHHe HMelOT rabapHATHble pa3- 
MepbI, (POPMa KpHBOH HanpsKeHHA MepeMeHHOFO TOKAa, Mable aKyCTH- 
ueCcKHe UIYMbl, CO3MaBaeMbI€ YCTAHOBKOH, BO3MOXKHOCTb HOPMAaJbHOK 
paOoThl B YCIOBHAX 3HAaYMTeIbHbIX H3MeHEHHA HalpskKeHUA NOCTOAHHOFO 
TOKa H CONPOTHBeCHHA Harpy3ku. 

laa yKa3anHHblxX MOUIHOCTeH uw HanpmKeHHK mpeoOpasoBaten BuOpa- 
WHOHHOTO THMa He MOryT ObITb UCNOAb3OBaHLI, a 9/1CKTPOMALIHHHbIC 
HM HOHHbIE MpeoOpasoBaTern OONalawT CyULeCTBeHHbIMM HeLOCTaTKaMhH, 
KOTOpble, KaK yoKe YMOMHHAIOCb, YaCTO MpenATCTBYIOT BO3MO)KHOCTH 
MX NpHMeHeHHEA, 
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B sa6opaTOpHn aBTOMAaTHKH HW TeemMexaHlHKH JleHHHrPpadcKOrO 9.1CK- 
TpotexHuyeckoro uHcTHTyTa HMeHH B. VM. Yabsanosa (JleumHa) O11 
paspaOoTaH HOB THN NpeoOpasopatera, KOTOpbIi oOsalaeT PAJOM 
MIpeHMyLlecTB 10 cpaBHennio c cylmecTByloltumMH. Tipwuuun ehcTBuA 


a 


9TOrO MpeoOpaszoBaTeA 3akMOUaeTCA B C-ACALY!OULEM: C MOMOULbIO MeXa- 
HHYCCKHX KOHTAKTOB Me€PHOAMYeCKH H3MeHARETCHA HaMpaB.eHHe MOCTOAH - 
HOrO TOKAa B MepBHYyHOM OGMOTKe BLIXOAHOTO TpancopMmaTopa. PasMbt- 
KaHHe KOHTAKTOB MNPOHSBOJHTCH MpH SHAYCHHAX TOKA, OAH3KHX K HY JO, 
UTO JLOCTHraeTCA BKANOUCHHeEM MOCACNOBATeAbHO C KOHTAaKTaMH /LpOCc- 
ceseH C MpAMOYPO.IbHOK XapaKTepWCTHKOH HaMarHWWBalWA HW HCITOb- 
30BaHHeM CIleWHa1bHoro KOMMYyTUpylollero KOHMeHCaTOpa. BeweacTBue 
9TOFO PasPbIB Ile MpOHCXOANT Oe3 
jones uckpeHus. Takum OOpa30m, pa3pa- 
"7 B, 6OTANHLIA MpeoOpa3s0BaTe.Ib MOMKET 
- ObITb Ha3BaH KONTAKTHLIM mpeo6- 
pasopaTeem cC Oe3nicKpOBOH KOM- 
myTauHeh. IipHuiunuaibyad cXxema 
oom AW ero H306paxena Ha puc. |. 
[lepwounyeckoe Nepeksuouenne 
| KOHTAKTOB Mepek.ouaTead K npo- 
| H3BOJLHTCA BCNOMOFATCJIbIbIM Ma.10- 
mma a a MOLUHbIM MPHBOJLOM, yCTPORCTBO 
VB caer KOTOPOTO Oy AeT PAaCCMOTPeHO HUE. 
KOHCTPYKTHBHO Me peKMNOUAaTCAb 
BbINOHel =6TaKHM OOpa3zsomM, 4TO 
‘ repexOAY MOUBHOKHOrTO KONTAKT 
ero M3 OHOLO Kpafinero orOx%*KeHHA Bo Apyroe (au 6 Ha puc. 1) Mped- 
WeCTByeT KPaTKOBPeMEHHOe MepeKpsITHe KOHTAKTOB (MOMO%KeNHe 6 la 
puc. 1). 
Cepmeunukn jpocceneh Ly, W Lyo BbINOAHEHbI M3 MaTepHala, KpH- 
Bad HaMaCHHUMBaHHA KOTOpOrO 6.1H3Ka K MpaMOyrO/bHOH (prc. 2). 
PaccmoTpHM paOoTy cxembl. ITlyctb mepekawmuaTe.tb HaXxOJLHTCH 
B nonoKeHuu a. TlocTosHHbit TOK OT HCTOUHHKA MMTAHMA MpoTeKaeT 
NO HwKHeH MoyOOMOTKe BLIXOMHOrTO TpaHccopmatTopa Tp. Kousexca- 
Top C 3apmkeH JO HallpmKeHHA, KOTOPOE B CHY Pe3OHAHCHbIX ABJIC- 
HHA 3HauNTeIbHO (8B 2—3 pa3a) NpeBLillaeT HanpsKenne EF w uMeeT 





Pure. l. 





Puc. 2. 
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NOAAPHOCTb, MOKAa3aHHy!O Ha cxeme, Apoccenb Ly, HaCcbIilleH HM COMpo- 
THBJeHHe ero MpeHeOpexkKHMO Maw10. 

Bpema HaxOKJeHWA KOHTAKTOB B KaXKNOM H3 KpaHHHX NOAOKeHHA 
COOTBETCTBYeT OZHOMY NMOMynepHony MepemMeHHoro ToKa. Kak ye 
OTMe4a1OCb, B MOMCHT, MpeAWeCTBYIOWIMA TePeKIOYeHHIO, MPOUCXOANT 
nmepeKpbitHe KOHTaKTOB. [IIpu 9TOM KoHAeHCaTOp C paspaxKaeTcaA Ha 
o6a apoccena Ly, WH Ly, COCMMHEHHBIE NocneloBaTerbHO. JIpocce.b, 
BKJIOUVCHHBIA B 34MKHYTYIO 2O NepeKpbITHA WeNb (B BaHHOM Cay4ae L;,) 
NepeMarHH4HBaeTCA, HHAYKTHBHOE COMPOTHBAeHHe eTO Pe3KO BO3PaCcTaeT 
MH TOK B WenW CHMKaeTCA 2O 3HaveHHA, On3KOrO K Hy. B 9TO BpemaA 
NOKHO ObITb MpOWsBedeHO pasMbikaHHe paOouero KOHTAKTa. Takum 
O6pa30M, OCVULECTBAAETCA pa3pbIB Wen Mp OTCYTCTBHH B Hef TOKA. 





— + UCMOYHUKA 





Puce. 3. 


B Hayane caenylioulero nonynepvota KOHeHCaTop C mepesapa- 
*KaeTCA, MOAAPHOCTb ero MeHMeTCA WH paboTa CXeMbI NPOHCXOAMTana- 
JOTHYHO BbIMeOMHCaHHOMY. 

Apoccesn L, He TOAbKO CHMKAIOT TOK B MpoBOAAUeh Lenn BO BpeMaA 
KOMMYTalHH, HO HM SalepoxKnBaioT HapactaHwe oOOpaTHOorO HanpskKeHHA 
Ha pa3pbIBaeMbIX KOHTaKTaX. OTH OGcToaTerbcTBa O6ecneunBaloT paboTy 
nepekaoyaTeia 6e3 HCKPEHHA M OMaACHOCTH BO3HUKHOBeHHA NMpoboOs KOH- 
TaKTHOTO MpOMeXKyTKa. 

OnHUM H3 OCHOBHIIX y3i10B NpeoOpasopaTerA ABAACTCA KOHTAKTHBIA 
nepekmouaTesb. : 

B mpouecce paspa6oTku Oblmv CKOHCTpyHpoBaHbl M HCCAeEOBAHDI 
nepekwoyaTeiH AByX THMOB: @) CO CKOJb3AULMMM KOHTaKTaMH H 6) BH- 
OpaluoHHbih. 

Mepekmoyatetb CO CKOJb3ALIMHMH KOHTAKTaMH (puc. 3) MpeAcTaBAAeT 
co6of cxemy u3 TpeX KONE, %*KECTKO BaKPeMeHHbIX Ha OOWEM Bary. 
OHO H3 KONelL CNAOWHOe MeTAaIIMYeCKOe, a 2Ba Apyrux pasemeubl 
H30191[HOHHEIMH NMpOMeXKyTKaMH MOMOJaM, MPH4eM TOKOBeAyUeH ABAAETCA 
TOAbKO OHA MOAOBHHA KakAOrO H3 KOAeu. ToKopexyulue NoAyKOAbLA 
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CMelUEHbl APyr OTHOCHTeMbHO Apyra Ha [80° nH cBA8aHbI INeEKTPHYeCKH 
CO CHAOWHBIM MeTaJJTMYCCKHM KO.IbILOM. KOvbILa TIPHBOAATCH BO Bpatle- 
HH€ M4 JOMOULHBIM BCNOMOPaTe.IbHBIM 31eKTPOABHraTesweM MOCTOAHHOFO 
roka Tuna CJ] c wenTpoOexubim pery.isTopom uncaa oO6opotros. Crem 
TOKA OCYULECTB.AETCA MPH MOMOULH HENOABYXKHIX we»roK. Tlepexozy 
C OAHOK NOAOBHHLI KOAeIL lia ApPyryio NMpeauiecTByeT KpaTKOBpeMeHHOe 
SaMLIKAaHHe TOKOBCYUIMX YacTeHh 9THX KOTeIL MeEXKAY COOOK. 

Ja peryMpOBaHHA BPeMeHH NeEPeKPLITHA MpeAYCMOTpeHa BO3MOXK- 
HOCTh HeOOMbUOrO MepeMcHuleHMsA UleTOK MO TpaBepce (puc. 4). Mcrou- 
HMK MpeoOpasyemoro MOCTOAHHOrFO TOKA OAHWM MOMIOCOM TIpHCcoeAMHeH 
K cpeaueh TOUKe NePBUYHOK OOMOTKH BbIXOANOrFO TpaHcdopmaropa, 
a APYrHM TOJIOCOM Yepes KONTAKTHbIe KOJbIa H WeTKH TOOUepe HO 
NOJLK.UOUaeTCA K KpaWHHM TOUKaM TOK Ke 
OOMOTKH. 

Yactota nepeMeHHoOro TOKa Ha BbIXOwe 
ipcoOpasopaTeia ONnpeleAaeTCA UYHCAOM 
O6OpOTOBR BCNOMOraTebHOrO ABUraTeAA 
HM KOJHUECTBOM NeEPeAyIOULNXCA MpOBOAA- 
LHX HW HempOBOAAILHX TOK JlaMesleh Ha 
KOHTAKTHDIX KObUAaX MepeKsoUaTeJA. 
Hanpumep, eC KObILa pasieseHbl Ha 
Ibe "acTH, KaK YykKa3aHO BbIe, TO AA 
HOAyNeHHA MepeMeHHOrO TOKA 4acTO- 
toh 50 24 <-ABuratTe.tb AOKeH LaBaTb 
3000 06/mux. Tipu neoOxonumocTH n0- 
BiuuenHsA uactroth fo 400 wan 800 24 
KOAHYeCTBO H30AHPOBAHHbIX Jlame.ieH C7e- 
AYeT YBC.INUHTb COOTBETCTBEHHO J0 16 
HAW 32. 

Hepeksouatetb BuOpallMonnoro THMa KONCTPyKTMBHO MMeeT MHOFO 
oOimero ¢ BuOpatopom tuna BA-6,4, BiImycKaembIM oTeyecTBeHHOn 
MPOMBIUNICHHOCTbhIO LAA MHTaHHA Nepeuocuoh palnoannmapatypbl. OCHOB- 
HOG pasIHYHe 3aKMOUaAcTCH B TOM, UTO KOHTAKTbI BHOpOoNepeKmoyaTesA 
AODKHbI ObITh PACCUHTAHb! Wa 3HaUHTehHO OoabWwHA pabounf TOK u 
Ppa3pHIBHOe HanpwMKeHHe, 4YEM KOHTAKTb! BHOpaTopa BA-6,4, TO BBI3bI- 
BaeT HeOOXOAMMOCTh MPHMeHeHUA YCHIeHHbIX KOHTAKTOB, OonbUeH 
MOULHOCTH 9e€KTPOMarHiTa, Goee BLICOKOH M301SILHH Me@XKAY KOHTAKT- 
HbIMH MpyKHHaMu. 

B oravuve of BuOpatopa BA-6,4 ycrpolictBo KONTaKTHOA CHcTeMbI 
NEpeKOYaTeA MOTKHO OOCCNCUNBATD KPATKOBPeMeHHOe MepeKpbiTHe 
KOHTaKTOB. Kpome Toro, BCTOMOraTeCAbHBIA KONTAKT B Wenn Bo36yxKTe- 
HHA QIEKTPOMAFHHTa LO/DKCI ObITh XICKTPHUECKH H3OAHPOBaH OT pabo- 
WUX KONTAKTOR. 

BuemHuh Bu ONbITHOrO O6pasia BuOponepeKsouaTe1A MOKa3aH 
Ha puc. 9. 

ITpv ucnoub30BaHHH BuOpOoNepekwiouaTeAA B KayeCTBe KOMMYTHDPYIO- 
wero ycrpohcTBa paccmoTpennHblh panee MpuHUAN paOoTbl CXeMbI Hu 
OCHOBHbIe TapamMeTPbl MpeoOpasoBate.sa octTawTcH 6e3 H3IMeHeHHA. 





Pic. 4, 
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K goctouncTaam mpeo6pasoBatein c BuOpomepeksiouatesem MOxKHA 
OTHECTH HECKOIbKO MCHbIUHMe, NO CpaBHeHuld C MpeoOpas0BaTeseM, HCMO.Ib- 
3YIOLUMM Me peKOUATeIb CO CKO/Ib3ALLLMMH KOHTAKTaMH, radapuTHble pasmMeppt 
(1puH BbIXOZHOM MOLLHOCTH Nopaika | Kem OObeM YCTPOHMCTBa YMeHb- 
uaeTcA mpuMepHo Ha 20°/,,), MeHbIwHA wyM mpd padoTte, yaoOcTBo 
SaMeHbI MepeKOYaTeA B Mmpolwecce gaKcmyaTauHH. MomHoctb, no- 
TpeOsemMan BHOporepekKouaTeeM, MeHbille MOLLHOCTH, nNoTpeOasemoli 
KOMMYTATOPOM CO CKOJIb3AULMMH KOHT@KTaMH, TO 
MPHBOAHT K HEKOTOPOMY MOBBIWeHHIO K. 1. A. BCero 
YCTPOHCTBa B eJIOM. 

B cayyae BbIXOMHOH MOouHOCcTH | Kem yBesN4e- 
Hve K, II. 3. cocTaBaseT 4—5%,. Onnako HYyKHO 
MMe€Tb B BULY, YTO IPH YBe.IHYCHHM MOLUHOCTH mpe- 
OOpasoBaTesiA CO CKOJb3AULMMH KOHTaKTaMH YyMeHb- 
WIaIOTCA COOTHOWEHUA MEXKAY OG bEMOM, 3aHHMdeMbIM 
nepekjmouaTeremM H OO beMOM BCero MpeoOpaszo0Bare.a, 
a TakoKe H M@KAY MOLIHOCTbIO MepeKsmOUuaTelA 
MOLUHOCTbIO NpeoOpasoBaTen. COOTBETCTBEHHO CHH- 
*KalOTCA MpPeHMYyLWecTBa BHOpONepek.1i0uaTe.1A B OTHO- 
IWeHHM raOapHTHbIX pasMepoOB H K. Nn. A. YCTAHOBKH. 

HegoctaTkH mpeoOpa3opateia c BuOpomepeK.iio- 
UaTeeEM 3aKOUaIOTCA B TOM, UTO YCTPOHCTBO, H3Pro- 
TOBAeHHe HW peryupoBka MOCAeHerO COMRHEe, VeM 
nepekmOuaTeA CO CKOJb3ALIMMH KOHTaKTaMH. OTO 
OOCTOATEMLCTBO TEM Oovlee CYULECTBEHHO, 4TO Ha- 
AeE#KHOCTh paOoTH BCero NpeoOpa3z0BaTelA B 3HauN- 
TeJIbHOH CTeNeHH ONpewesa#eTCH KayecTBOM MH3Pro- 
TOBJeHHA NepeKsmloyuaTevA. 

Ilomyyenue mepemMeHHOrO TOKa MpH yacToTe, 
SHAYHTebHO NWpeBbiluaoweh MpOMbILIeHHYIO, CBA- 
3aHO C OO/MbIUMMH Tpy/HOCTAMH. M3mMeHenHe B 3Ha- 
YHTeJIbBHBIX MpewesaxX HallpmkKeHnA, MUTalOWero Me- Puc. 5. 
peKiouaTelb, MpPHBOAMT K H3MCHeEHHIO BDeMeHH 
N€peKPbITHA KOHTAKTOB MH BO3MO%KHOMY CPpbIBy KOMMYTALLMK. TaKuM 06- 
Ppa30M, BOSHHKaeT NOTPeOHOCTh CTAaOHAM3aNMH HaNpsAxKeHHA, MUTalOUlero 
SeKTPOMArHHT BuOpaTopa. Curenyet cTMeTUTb, uTO ecaH KONebaHHA 
HanpwMKeHHA He MpeBpiwawT + 10°/,, To cra6uan3aunA ero He sB;AeTCA 
HeOOxo MMOH. 

Bpllien310%KeHHble COOOpaxkeHUA MO3BO.ARIOT CUHTATb, YTO WWF npeoo-— 
PasoBaTeeh MOWHOCTbIO LO | Kem NpH uactote 50 2u, MOBHHMMOMy, 
6onee NpeANOUTHTeAbHbIM ABAACTCA BADHAaHT C KOMMYTHPYIOWUMM YCTpOH- 
CTBOM THMa BHOponepeksouaters. IIpw MouwnocTH npeo6pa3zosa- 
TeMA NOPAAKA HECKO.IBKUX KUAOBATT NepekmouaTeib Takoro THMAa, CO- 
XpaHad CBOH HeAOCTATKM, NOUTH He aeT BbIMrpbla MO ra6apHTHEIM 
pa3sMepamM H KOSmpuUMeH TY MORe3HOrO seficTBUA. IlostoMy daa ykKa- 
SaHHbIX MOUMHOCTeH, a TakoKe MPH 06bIX MOLWHOCTAX, KO Za HyKHO 
NMOAYYNT MepeMeHHbIA TOK MOBLILIEHHOM ac TOTHI, LWeecooOpasHo NpHMe- 
HATS NEPeKMOVATEb CO CKOMb3ALIMMH KOHTaKTaMhH. 
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B pane cayyaeB lipakTH4YeCKHX MpHMeHeHHA nmpeoOpasopatelb pa- 
OoTaeT B YCAOBHAX SHAYHTe/IbHBIX H3MCHCHHA BeAMYHHb! NMXTAOWlero 
Han pmMKeHHA H Harpy3KkH. TlosTOMy BOSHHKaeT HEOOXOAMMOCTH CTaOusH- 
3alMH BbIXODHOTO HallpsKeHHA, KOTOPaA MOXKeT ObITb OCYyLUleCTBAeHa 
KaK MIPHMeCHeHHeM CMeCWHaIbHbiIX CTaOHIH3aTOpOB, Tak H NMYyTeM aBTO- 
MaTHYeCKOrO H3MeHeHHA NapaMeTpos Camoro NpeoOpasoBaTeaa. OueBuAHO, 
4YTO GOONee PallHOHaTbHbIM C TOUKH 3peHHA LraOapHTHbIX pa3MepoB, 
KosdunedTa NosesHoro AeHCTBUA HW YAOOCTBa SKCMAyaTauMn ABAACTCA 
BTOpOH MeTOL. 

MatematTuyeckHi aHanu3 padoTbl cxembi [1] moKa3bipaeT, 4TO Bbi- 
XOMHOe HanpskeHHe HavOOee pe3KO 3aBHCHT OT Be/JMYMHbI e@MKOCTH 


24 - , 


{KO 60 BOGS 





Puc. 6. 


KOMMYTHpylollerO KOHAe€HCaATOpa WH HHAYKTHBHOCTH MepBHYHOK OOMOTKH 
BbIXOMHOrFO TpaHcdopMmatopa. CreuopaTeabHo, CTaOHn3alHO BbIXOHOrO 
HallpsKeHHA yHOGHee BCeroO OCYLIECTBAATb NyTeM BOSAeEMCTBHA Ha 3TH 
llapaMeTpbl MpeoOpasosateaa. 

VisMeHeHie B 3HAUHTeJIbHbIX Mpeenax EMKOCTH KOHJeHCaTOpa TpyAHO 
ocyllecTBHMO. Boaee NpocTbiM HM erkKO MODMaIOULHMCA aBTOMATH3allHH 
CNOCO6GOM SABAeTCH HW3MeHeEHHe HHAYKTHBHOCTH NepBHYHOM OOMOTKH 
TpaHcsopMaTopa Mp ero NOAMAFHHYMBaHHH MOCTOAHHBIM TOKOM. 

Ha puc. 6. mpuBpemeHa 37eKTpHyecKad CXeMa MpeoOpasopaTeA CO 
cTaGHH3alMeH BLIXOMHOTO HanpsyKeHHA W3MCHeEHHEM UHAYKTHBHOCTH 
nepBHYHOK OOMOTKH TpaHCdopmatopa. Kak BHAHO 4H3_ CXeMBI, 
Ha cpeaHem cTepxkuHe [H-o6pa3Horo cepeuHHKa BbIXO.HOrO TpaHcdop- 
MaTOpa MoMeleHa OOMOTKA NOAMarHHyHBaHHnA Wy. OOMOTKH NepeMeHHOrO 
TOKa pa3MelileHbl Ha Kpatinux cTrepokHaAx. IleppuuHaa OOMOTKA COCTOUT 
M3 YeTbIPeX CeKUHH wW,—W,, a BTOPHYHAA—H3 ABYX CeKUMA W, UH We. 
CekuHu cCoeAHHeHb! Mex2y co6oh Takum OOpa30M, 4uTO NepemMeHHbiit 
MarHHTHbI MOTOK He MoMmadaeT B CpeAHHA CTepxKeHb TpancdopmaTopa. 
ITO noctTuraetcn Onarofmapa TOMY, 4TO B KakKADIA NonynepHon pabo- 
TalOT TOJIbBKO Pa3MeLIeHHblé Ha pa3HbIX CTeEPXKHAX CeKUMM NepBHYHO 
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OOMOTKH TpalcPOpMaTOpA W,, Wy WAN Wy, W,. OTKIOHEHHE BLIXOANOFO 
HanpAKeHHA UW TOKA HarPpy3KH OT HOMHHAIbHOK BeAHYMHEI BbISbIBAeCT 
M3MCHEHHe AMMePBHTKOB NOAMArHH4MBaHHA, 4TO, B CBOIO OYepedb, H3- 
MCHACT HWHJLYKTHBHOCTb MePBHYHOK OOMOTKH TaKHM OO6pa30M, YTO’ Ha- 
npwkenwe Ha He CTpeMHTCA BEPHYTbCA K Ne€PBOHAYabHOMY 3HAaYeHHIO. 

ach MpWpauleHHA BXOAHOTO HanpsmkKeHUA MpeoOpasosaresn MH HaNpA- 
*KEHHE, MPONOPUMOHATbHOe MPUPAaLeHHIO TOKA Harpy3Ku, YCHMBAaIOTCA 
MarHUTHbIM ycuauTetem MY u nocae BbINpAMAeHHA NOABOAATCA K TOR- 
MarHHuMBalolleHh OOMOTKe w;; TpaHcpopmatopa. MarHuTHni ycuauTeab 
HMCCT BE BCTPeYHO BKJIOV€HHbIe OOMOTKH yipaBseHua. K oOMOTKeE wy 
























































NOJBO iHTCA HaNpMKeHHe CO BXOa MpeoOpaszoBaTea, a K OOMOTKE Wr — 
HaMPAKEH 1€, CHHMaeMOe C COMpoTuBeHHA Ry, BKAIOUeHHOrO noczejO- 
BaTebHO B WeNb Harpy3Ku. 

O6MoTKa OnOpHOrO HanpwkKeHUA Wy BKAOUeHA COrmacHo c O6MOT- 
KOM @p HW MOsly4aeT MHTAaHHe OT BCNOMOFAaTebHOrO MaOMOWMHOFO dep- 
popesouancnoro cra6unuzatopa PPC, kotoppi cayxuT HCTOUHHKOM 
9TAIOHHOTO HanpsKeHHA. : 

SaBucHMOCTb HEOOXOAMMBIX aMNePBUTKOB NOAMArHH4MBaHHA TpaHcgop- 
MaTOpa OT yilpaBAAOUMX aMNepsuTKOB MY mnpu nocTosHcTBe BbIXOL- 
HOrO HanpwKeHHA TpHBeeHa Ha puc. 7. Hayano KoopauHaT cooTBer- 
CTBYCT HaHMCHbIUHM 3HaYeHHeM BXOAHOPO HallpAKeHHA H TOKa Harpy3Kku. 
_ Takum o6pa30M, G6.arolapa mpumMeneHwio MarHuTHoro YCHAMTeIA, 
TOK B NOAMArPHH4MBalOleH OOMOTKe BbIXOAHOrO TpaHciopMaTopa, pH 
MHHMM@JIBHBIX SHAN€HHAX BXOMHOTO HalpaxkKeHHA M TOKa Harpy3ku, 
OU30K K HY. 
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Heo6xo/LHM0e HaudIbHoe 3HaANeCHHe TOKa TO/JLMafHHUHBaAHHA B OOMOTKe 
Wry TIPH HOMHHAIbHDIX SHAaYeCHHAX BXONAHOTO HalnpAKCHHA H TOKA Ha4- 
rpy3KuH YCTaHaBAHBAeTCH COOTBETCTBYIOINHM pacue TOM Yi paB-TAIOUWNX 
OOMOTOK MarHHTHOrO VCHAH TCA. 














KO B Yeon 

O62- 140 
Ob0h 135 
O58t 130 
P56r 125 
vb4r 120 
yA 

D0, 10 




































175 195 215 235 855 275 C95 356 


Puc. 8. 


OnpitHbie OO6pasitbl KOHTAKTHDIX MpeoOpasoBpatesteh CO CKO/bSALILUM 
KOHTaKTOM MouHocTbIO 500 nu 800 6m OblIM paccuMTaHbl Ha NUTAHHe 
OT HMCTOUNHKOB TNOCTOAHNOFO TOKa C HanpmKeHHeM, He MPeBbIWalOUlM 
300 6. 

Tipu KoeOaHvAax MMTaOUlero HalpArKeHHA Ha —E 35°/, H H3MeHeEHHAX 
Toka Harpy3ku Ha 2 30°/,) BLIXOMHOe HallpwKeHHe AaBTOMATHYECKH MO]- 
jepoKUBaAOcb C TOUHOCTHIO + 49/5. 





Puc. 9. 


Bo BceM JMama3o0ne W3MeHeHHA BxXOJHOFO HalnpmMKeHHA HW Harpysku 
KOSPPHUHEHT HeAMHeMNbIX HCKaKeHHA KPMBOH BbIXOAHOTO HanpwKeHA 
He mpepstuat 10°/. 

Kospuunent moaesnoro seficrsua opeoOpasosareseh 60—65°/,. 
Beu4unHa ero MalO Me€HACTCA MPH H3MeCHeHWHAX MHUTAIOUleroO Hall pwKCHHA 
H COMpOTHBAeCHHA Har py3KkH. 

Ha puc. 8 npHBexeHbl 3aBMCHMOCTH BHIXOMHOFO HallpAKCHHA H KO9@ - 
(pulMeHTa ModesHoro jeHCTBHA OT BXOAHOrO HanpsKeHHA C YUCTOM 
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OMHOBPEMCHHOFO H3MCHCHHA CONPOTHBACHHA Harpy3KH B YKa3aHHbIX BHILLIC 
Ape melax. 

Cra6ubuocth yacToTht MepeMeHHOTO TOKa Ha BbIXOe NpeoOpasosa- 
TEAH OMPCLCAAETCA MOCTOAHCTBOM YMCA OOOPOTOB NpHBOAHOrO |aneKTPO- 
Apuratess. [lostToMy HeOOXOAMMO NpPHMeHATh ABUraTetb co cra6uan- 
SHPOBaHHOH CKOPOCTDbIO. 

OcuUM0rpaMMa BLIXOAHOTO HanpmKeHHA MOKagaHa a puc. 9, 





Puc. 10. 


opMa KpHBOH BbIXOAHOrO HalipaKeHUA 110 mMpeoOpasoBatenn C BH- 
OPHPylOllM4M KOHTAKTOM TaKas Ke, Kak M A MpeoOpa3zopatensa Co cKOMb- 
3AlUMM KOHT&KTOM, K. Il. 0. ero Ha 4—5°/, Boule. 

Ha puc. 10 mokasaH BHeWHHA BU mpeobpaso0BaTea MOLIHOCTDIO 
000 em, u3sroToBzeHHoro B na6OpatTopuH aBTomatuku JISTH. 

B HacTosujee BpeMd Ha OAHOM H3 AeCHMHpanCKHX 3aBON0B BBIMOA- 
HACTCA paspaOOTKa OMBITHLIX 3aBONCKHX O6pa3ilOB-yKasaHHBIx mpea6b- 
pasoBateeH, MOIWHOCTbIO 800 em. 


JIMTEPATYPA 


1 J. UU. Banaa u C, C, Pw6axk, Kontaktubili mpeo6pasopatesb 
NOCTOAHHOrO TOKa B IICpeMeHHbIH, ,BecTHHK 9Je€KTPOMpoMbuuaeHHOcTH", 1957, 


Moctynuaa Bp auBape 1957 r. 


7 3ax. 2535. 
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Zloxm, mexn. nayk A. B. BALUAPHH 


rPA®HYECKHH METOJ CHHTE3A CHCTEM 
ABTOMATHHYECKOrO YMPABJIEHHA 


1. floctraHoBpka 3a2a4H 


B nocsennee BpeMA AIA HHeEHHDIX CHCTeEM aBTOMAaTHYeCKOrO pery- 
aAMpoBaHHa Obit paspaboTal pA Me€TOAOB CHHTe3a, MOSBO/AIOMIMX NO 
OCHOBHBIM MOKa3aTe1AM KayecTBa BbIOMPpaTh KOPpeKTUpylollMe yCTpoR- 
cTBa. OTH paGoTL! MOCTATOUHO YETKO MOXKHO pa3AeANTb Ha [Be Ppyiitibl: 
aireOpauyeckvWe W YaCTOTHBIC MeTOAbI CHHTe3a. OHaKO 3aaauy CUHTe3Aa 
AMHEMHBIX CHCTEM aBTOMAaTHYeCKOrO YMpaB/leHHA WH PeryHPOBaHHA BCC 
"Ke He1b3d CUNTATb PewWeHHOH B MOHOM Mepe. 

B uHacToaulee BpeMA elle Helb3A yKa3aTb CKOJAb-.1H60 NoAHOrO H 
pHeMsJeMOrO HIDKeHeEPHOrO MeTONa CHHTe3a HeMHeEAHbIX CHCTCM aBTOMA- 
THYECKOLO YNpaBeHNA M PeryAHPOBAHHA, HECMOTPA Ha PAL MO.TOKHTEb- 
HbIX HOMbITOK B 9TOM HalipaBJleHHH. 

B Hactoaute pa6ote usiaraetca rpaduyeckuH MeTOA CHHTe3a CHCTEM 
ABTOMATHYECKOrO YpaBeHHA MO Haflepe 3aaHHbiIM UX CTATHNCCKHM 
H JMHAMHYUCCKMM XAPaKTeEPHCTHKAaM Ha BbIXO/E CHCTEMBI. 

Orka3aBlUMcb OT MOCTAaHOBKM 3a%aun ,B MaJOM“, MIPHHHMaeMOK A 
AMHeHHBIX CHCTeM aBTOMaTH4eCKOrO pery.IMpoBaHHa, aBTOp cTaBun cebe 
ueIblIO paspa6otaTb MeTOM, MOSBO/AIOWIMA MpHMeHHTeAbHO K CHCTCMaM 
aBTOMATHYeCKOrO YIipaBJIeHHA H peryANPOBaHHA pelllaTb 3aauy CUHTESa 
,B OOJbUIOM* JIA HeJTHHeAMHbIX CHCTeM. 

[IpH peweHun 3aga4un CHHTe3a CHCTeM aBTOMATHNeCKOrO yipaBseHHa 
Mp OOAbMIMX OTKAOHEHHAX C yNeTOM HeAMHeMHOCTH XapakTepUcTHuK 
H CBA3eH CHCTeMbI B HacToAuleh paGoTe NpHHATAa CleNyollad MOCcTa- 
HOBKa. 

[peanosoxeno, 4TO crpyKTypa, cCTaTHuecKHe XapakTePUCTHKH 
3BCHbeB HW YHCJICHHbIe 3HaveHHA MapaMeTPOB OCHOBHOM YacTH CHCTEMbI 
yipapleHva aBISIOTCA 3aaHHbIMH. Ha OcHOBaHHH 3a]aHHbIX CTATH- 
ueCKHX HW JMHAMHMNeECKHX XapaKTePHCTHK Ha BbIXO/e CHCTeEMbI ONpetere- 
HHO MONE KAT: 
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a) Uvcno, Bua (Mocaeqopatrerbuad HAM Mapasmenbnaa, ruOxas 
HW OKECTKAaA, AMHeMHad WIM HeAMHeMHad) M MECTO BKTOUeHHA yripaBasio- 
IWMX HW CTAOWAH3UPyIOulHX cBaA3el. 

6) Crpyktypa m uncreHHble 3HayeHna napaMeTpoB cBasek. 

B) PopMa BxOAHOrO BO3sneficTBHA Ha CHCTeMy, eCAW MocweqHAA 
He OTOBOpeHa B 3a/laHHN. 

Jif peweHua 3a40auH cHHTe3a cHCTeM yipaBAeHHwA PeKOMeHAyerTca 
rpaduueckuh MeToa, paspa6oTaHubllt aBTOPOM H H310)%KeHHDIA B [1] u 
uacTHYHO B [2, 3], MO3BONmIOWIMA C MOMOLLbIO OOparTHbIx nocTpoennft 
NOAYUNTb pellleHHe MOCTABJeHHOH 3anaun, 

Tak Kak MCXOAHDIMA JAA CHHTe3a sBAMIOTCA 34aaHHbIe cTaTHueckan 
H AMHAMHNCCKaA XAPaKTEPHCTHKU Ha BbIXOJe CHCTeMBI, TO rpaduyeckuit 
CHHTC3 MPOW3BORMTCA OT BbIXOMa K BXOJYy CHCTeMBI (B OOpaTHOM NO- 
PAAKE MO OTHOWMEHHIO K MOCTPOeHHIO NepexouNoro mponecca). BBuly 
NOIHEMCHTHOFO XapaktTepa mMOcTpoeHHA MpM noOAb30BaHHH paspa6OorTauH- 
HbIM rpadwyeckHM MeTOOM, rpauyecku CMHTe3s CHCTeMbI ynpaBjeHua 
NPOHSBOAMTCA TaK>Ke MOICMEHTHO, HauYHHad C BbIXOMHBIX 3BeHbeR H 
KOHUa@ BXOAHDIMH. IIpa CHHTe3e MOCTeRYIOWMX 3BeHbeB (m0 XOLy CHH- 
Tea) C WeAbIO MOJYYCHHA ONTHMANbHBIX pelleHHA aBaaeTca BO3MO2KHOHK 
H WedtecooOpasHoh koppekruposKa MapaMeTpOB TIPeNbIAYUIHX yoke 
CHHT€3HPOBaHHbIX 3BeHbeB. 

Tak Kak CHHTesHpyeman CHCTeMa AOMKHAa O6ecreUMBaTh 3aJaHHbie 
CTATHYECKHE H JMHAMMUeCKMe XapaKTePHCTHKM HA BbIXOMe, TO BECb XOLL 
CHHT€34 MPOBOANTCA B ABa 93TaNa: | 

a) CuHTes CucTeMbI MO 3a,aHHBIM craTHuecKuM XapaKkTepuCTHKaM, 
NOSBOIAIOWMA BLIOPaTh BHA, MeCTO BKAIOUeHHA H MapaMeTPbl OCHOBHbIX 
KECTKUX CBASCH, YAOBAETBOPAIOLHX MOCTaB/IeEHHEIM TpeOoBaHuan. 

6) Cuntes cucTeMbl 10 3a/aHHbIM AMHaMu4eckuM XapakTe pucTu- 
KaM C yueTOM yoke BblIOpaHHOM CTpyKTypbi H MapaMeTPOB CHCTeMbI MO 
CTaTHYeCKOMy CuHTe3y. IIpw 9TomM onpeneamioT BUA, MecTro BKMOUeHUA 
M MapamMeTpbl rHOKHX CBA3eH, H dOPMY BxXONHOrTO BO3MeHCTBHA Ha CH- 
CTEMY, YOBACTBOPAIOWWAX MOCTABJIeEHHBIM Tpe6oBaHus. Ectectseuuo, 
NTO MPM CHHTe3e CHCTEMbI 10 AMHaMHYeCKHM XapakTepMCTHKaM MOXxeT 
noTpeOopatbca KOppeKLMA NonyyeHHOR paHee CTPyKTypbI HM MapamerT- 
POB CUCTeMbI. POPpMbI BO3MOxKHOH UH noTpeOvHok koppekunu Hemocpel- 
CTBEHHO BBITCKAIOT M3 CONMOCTABACHHA Pe3yAbTATOB CTaTMYeCcKOrO HW Ane 
HaMHYeCKOrO CHHTe34. 


O6patumca tenepb k PaCCMOTPeHHIO MeTOMa CHHTe3a B ero O6- 
LUeM BHJle. 


2. O cuHTese o606meHHoro 9JE€MCHTApHOrO 3BeHa 
CHCTEMbI ABTOMATHYeCKOTO ynpaBjeHua 


Haat giemMentapHoro 3BeHa cucTeMol 3IBTOMATHYeCKOrO ynpaBleHun 
B OOlleM cayuae MOxeT OBIT HamHcaHo aupdepenuvaibHoe ypaBHe- 


HHe BHJla: 
ay; , ot i. fay. | 
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rite: 
an 
A;= Dias 
p=1 
DIE? ee pace 
pal 
d 
DFO + FeO + Fe (GE)+ Fea Vs Yd] = 
m oie a = n 4 m n 
a és . : | 
=), PR b3 », FnQwot+y Fulae) + Dy DS P pq (Va" Yq): 
pal p=l Kk=t p=l1e=1 p=ls,q=l 


(CyMMvpospaHHe MpOu3sBOANTCH MO YMCAY BO3sneACTBHA Ha KarKAbIA 
yipaBAsioWMA KOHTYP WH MO YHCAy YmpaBAAOUlHXx KOHTY POB). 

Ilna CHCTeMbI AaBTOMATHYeCKOTO ypaBseHHA, COReprxKalleH M 371eMeH- 
TaPHbIX 3BeHbeB, MOMKHO HaNMCaTb # ypaBHeHHA ABHXKeHHA OCHOBHbIX 
KOOpAuHaT Bua (1) HM ypaBHeHHA CTATHYeCCKUX XaPaKTEPHCTHK SBEHbEB 
BH sla 


Yn= (3 en) (2) 


KOTOpble B COBOKYMHOCTH GyAyT oONpeweAATh ABWXKEHHe CHCTEME! 


B HeJ1OM. 

Jian rpadwueckoro peweHua aAMdpiepenuvanbHoe ypaBHeHHe (I) 
ZaMeHACTCA MPHOAWKCHHBIM YPaBHeHHeM, BbIPaKeCHHbIM B KOHCUHDIX 
pasHOcTAX, H NpelcTaBAseTcA B OopMe OTHOLIEHHA: 


Ay; At 
3 = 7 = tg a. (3) 
p [PO + Feu) + Fe(Be) + Fas yo fBe 





B pa3spa6oTaHHOM rpadwyecKOM MeTOZe pacueTa MepeXOAHbIX MPO- 
ueCCOB M CTaTHYe€CKHX XapaKTepHCTHK Ha BbIXOMe CHCTCM aBTOMATH- — 
ueckoro ynpaBaeHus [I] OcHOBOA Jaa rpaduyeckux NOCTpOeHHA ABAAHCb 
reoMeTpHyecKHe MeCTa TOeK AIA YyCTaHOBHBUIMXCA 3HaueHHM COCTa- 
B/IAIOULMX BXOJHBIX BO3LeMCTBHA Ha 3BeHO, BbIPAKEHHBIX GyHKUMAMH 
BOS/eCHCTBYIOLUWNX KOOPAMHAT WH HX MPOKSBOAHBIX. OTH reomeTpuyeckne 
MecTa MpeAcTaBisioT coOoH cTaTHYecKWe XapakTepucTHKH cBaseh 3u1e- 
MeHTapHoro 3BeHa. YpaBHeHWA CTATHYCCKHX XapakTePUCcTUK cBa3en 
NpeACTAaBAAIOTCA WIeHAaMH, CTOALLHMH B KBapaTHOM ckoO6Ke ypapHenna (1). 
CratuueckHe XapaKTepHCTHKM CBAseH QIeMCHTAPHbIX 3BeHbEB ABAAIOTCH 
OCHOBOH AA CTPyKTyPHOrO CHHTe3a CHCTCM aBTOMATHYECKOrO yipaBie- 
HUd MW JAA BLIGOpa UHCAeCHHEIX 3HaYeHHA NMapaMeTPOB CHCTEMBI Np CHH- 
re3e nocneanefi. Bua cTaTHyecKux XapaKTepHCTHK cBA3eM y 3eMeH- 
TaPHOrO 3BeCHa 34BHCHT TOJIbKO OT CTPYKTYPbI CBASH. 

IIpu rpacwyeckux MOCTpOeHHAX BHIABAReTCA TakxKe BTOpAaA rpynna 
reOMeTPHYeCKHX MeCT, %KECTKO CBASAaHHAA C nepBok. OTH reomMeTpH- 
ueckHe MeCcTa UpellcTaBmior COOOM COBOKYMHOCTH pacnOAOKeHHA TOUCK, 
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MCXODHDIX DAA NpoBehenuaA AyNeH NocTpoenus, T. e. onpedersoT cooot 
AA KAKLOTO XICMeHTAPHOrO 3BeHa YCTAHOBHBILIHeCA 3SHAYeCHHA CYMMAap- 
HBIX (Pe3YbTHPYIOWIHX) BXOMHBIX BOSeMCTBHH, BLIPaKeHHbIX Kak PyHK- 
WHA OCHOBHOM KOOPAMHATHI 9AEMEHTAPHOFO 3BeHa. OTH reoMeTpHYeCcKHE 
MeCTa MpeAcTaBaaioT coOoH SKBHBaIeHTHbI€ cTaTHYecKkHe XapakTepHu- 
CTHKH BXOAHBIX BO3TeHcTBHH. | 

SKBUBAeHTHAA CTaTHY4eCKaA XapaKTCPHCTHKAa BXOAHDIX BO3BReHcTBUE 
3aBHCHT Kak OT O6wleH CTPYKTYPbI SMEMeEHTAapHOrO 3BeHa, TaK U OT 
XapakTepa BO3SMYLNAIOLUHX BOSTeACTBHH. | 

Samayef craTuyeckoro CHHTe3a ABAETCA MO 3a0aHHEIM ycTaHOBuB- 
WIMMC# 3HAYCHHAM BbIXOAHOH (OCHOBHOM) KOOpAMHAaTE! 37eMeHTAapHoro 
SBeHa, COOTBETCTBYIOWIMM 3aaHHbIM TOYKAM CTaTHYeCKOM XapaKTepu- 
CTHKH CHCTEMbI, OMPeeJIUTh CYMMAPHOe BXOAHOe BO3TeHCTBHE Ha 3BeHO 
OT 2KeCTKHX cBaseh LF nu pa3s6uTb ero Ha COOTBETCTBYyIOUIMe CocTa- 
pisioue F, T. €. ONpeherHTh XapaKTePHCTHKH, a NO HUM CTPyKTypy 
MW YMCJ€HHbIe 3HAYCHHA MAapaMeTPOB %KeCTKUX cBaAseH. 

IIpH cuHTese CHcTeM MO JMHaMM4eCKHM XapaKTepHCTHKaM B nep- 
BY!O OU€PeAb ONPeNCAMOTCA SKBUBATCHTHIE CTATHYeCKHe XAPAaKTePHCTUKH 
BXOMHBIX BO3JeHCTBHA IA KakKOrO 9eCMeHTAPHOrTO 3BeHa, HM OHH 
ABNAIOTCA HCXOMHIMH IA ONpeleneHHA CTAaTHYeCKMX XapakTepHCTHK 
cBA3eM HM CTPyKTYpbi SeMeHTapHOrO aBeHa. JleHcTBUTeIbHO, cyHKunaA 
¥,;==f(Q), ABamouwlasca OCHOBHOM (BbIXOAHOM) KOOpAHHaTOL paccmaTpn- 
BaeMOro sBeHa, NPH CHHTese santana. MmMea nocnenHee OOcTOoATeNbCTBO 
B BUHAY, ypapHenue (3) MOXKHO MepenucaTb B Buse: 


S[F + FrOW+ Fe (Zt) + Favs - ¥)| = at + 2x; (A) 


tg a; 





Tak Kak CTaTH¥ecKah XapaKTepHCTHKa 3BeHa 3aaHa, TO B mMpaBon 
uacTH ypaBHeHua (4) Ay; wu Lx; ABARIOTCA H3BECTHBIMH BeAMYMHAMM. 
B caMom jlene, ecAM B OHOM KOOPAWHATHOH CHCTeMe OTAOKUTD CTa- 
THYUeCKY!0 XapakTepHCTHKy 3BeHa y,==f(Lx;), a B Apyrof — 3aBucu- 
MOCTh y;== f(t), TO, BbIOpas HHTepBad BpemenH Af uv MpoBeAA BO BTOpOk 
KOOPAHHaTHOM CHCTeMe pA BepTHKateH, paBHOOTCTOAWMX Apyr 
oT Apyra Ha Beawunny Af, MOKHO Ha KpuBOK y;== f(t) noryunTb pan 
TOYEK, ONPeAeAMOWUX MPHpallkeHvA OCHOBHOH KOOpANHAaTHI Ay; Ha OT- 
RebHbIX HHTEPBataxX BpeMeHH. 

[Ipopeaa vepe3s nomyuenHble TOUKH TOPH3OHTaIM B NepBywo KOOpAN- 
HaTHylO CHCTeMy, HeTPyAHO C MOMOLIbIO CTATHYeCKOM XapaKTePUCTUKU 
3BeHa ONpenenuTh 3HayeHuA LX; DAA OTAeAbHEIX HHTeEPBaOB BpeMeHU 
(puc, 1). 

Ecau mpednosoxuTp tga; H3BeCTHBIM (06 onpenertenun tga; 6yneT 
CKa3aHO HWKe), TO B MpaBoh yacTH ypaBHeHua (4) OKasbiBalOTCA H3Be- 
CTHBIMH BCe€ BeJHYMHbI H eBaA YaCTbh YPaBHEHHA HaXOAMTCA OJHO3HAYHO 
AA KaKDOrO HHTepBala BPeMeHH. 

Takum o6pa3om: . 


ZFO+FOD+Fe(Bt)+ Fee Id]=900- 6) 
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Mpopelentem .yuch NOCTpOCHHA MOA Yr4OM a M3 MOAyyenitblX B MepBoH 


KOOPJLUHATHOH CHCTeCMe TOUCK JO LTOPH3OHTaseh Mpewyrrywmero CocTosr- 
HHA, Mbl MOJYYHM PAL TOUeK, ONPeeAMOWWMX 3HayeHHA yHKUNH & (y;) 
Ha OTM€JbHbIX HHTepBatax BpemMenu. B COBOKYMHOCTH 39TH TOUKH onpe- 
LeMOT TEOMETPHYUECKOE MECTO TOUCK, COOTBETCTBYIOULee PYHKUMM o (yj) 
(pic. 2), mpescTaBlaoulee COOOH SKBUBAJIeHTHY!O CTATHYeCKy!O XapakTe- 
PHCTHKY BXOJHDIX BOS/LeHCTBHA. 

Tak kak (yHKUMA O(y;) Ha KaKOM HHTeEPBate BPeMeHH ONpPeeAeT 
sHauenHe anreOpanyecKOA CYMMbI COCTABAAIOIWHX YCTAHOBMBIUAXCA BXOJ- 
HbIX BOS/IEHCTBHA Ha 3BeHO, CTOAWeH B KBa‘paTHOK cKkOOKe «aeRO 





Puc. 1. OnpeneacnHe npHpaulcHHn Puc. 2. Onpegesnenne cratH- 
KOOPAHHATHI 3BeHa HO 3aJaHHOMY VeCKOH XAPaKTEPHCTHKH BXO]- 
li@pexXOMHOMY IIpomeccy HbIX BO3AeHCTBHH 


yaCTH ypaBHenna (5), TO aibHetmeh Salaueh CHHTe34 ABAAETCA. OTHI- 
CKaHve 3THX cocTaBmOWUX. TIpH sTOM, Tak KaK MapamMeTpbl HW XapaK- 
TEPHCTHKH 2KeCTKHX CBAseH OblIH MpedBapuTerbHoO BHlOpaibl Ha OCHO- 
BAHHH CTATHYCCKHX X@PaKTePHCTHK CHCTeMbI, TO 3allaueH CHHTe3a TO 
JMWHaMHUCCKUM = X@PaKTeCPHCTHKaM ABAAeETCA ONpeleleHHe NMapaMeTpOB 
KOPPeEKTIIPylOllNX PHOKHX cBAseH HM, ECM 9TO HeEOOXOAHMO, KOppeKLHA 
BbIOPaHHbIX PaHee %WKeCTKHX CBAseN. 
litak, B OCHOBY Trpaduyeckoro CHHTe3a CHCTCM aBTOMATHYeCKOLO 
YIIpaB.1cHHA MO QICMCHTAPHbIM 3BeHbAM JO.JKHBI ObITbh MOOK eHbI: 
a) CraTwueckue XapakTepHCTHKH CBAZeEH BICMEHTAPHbIX 3BeHbEB. 
B) OKBUBAACHTHbIC CTATHYeCKHe XapaKTeEPHCTHKH BXOJLHBIX BO3- 
eACTBHH Ha BTEMCHTaPHOe 3BeHO. 
~ PaccmOTpHM NoOLpoOnee 9TH XapakTePHCTHKH. 


3. CraTwuyeckHe XapaKTepHCTHKH CBA3CH JACMEHTAPHOTO 3BeHa 
ave ae 

Coctrapasoume F(t); Fy Oy,); Fe (S); F oq (Mg * Vy)) CTOALIME B KBAall- 
patHoh cKOOKe MO 3HakKOM CYMMbi B BbIPaKeHHuH (1), NpeACTAaBAAOT 
CcoOOM ypaBHeHHA CTATHUeCKHX XapaKTePHCTHK CBABEM, OMpeeAAIOUIMX 
3aBHCHMOCTb BeJIMYHHbI YCTAHOBHBIUMXCA 3Ha4YCHHA COCTAB.IAIOINNX BXO- 
HOTO BO3KeHCTBUA Ha 3BeHO OT H3MCHEHHA He3saBHCHMOH NepemMeHHON 7, 
KOOPAMHAT CHCTeMbI WIM HX MPOH3BOAHBIX. 

B ra61. | MpuBenenbl THNOBbIe POPMbI CTATHYCCKUX XapakTe PHCTHK 
caasei, MpwHuem B JeBOM KOMOHKe yKa3anbl ypapHenna CBAsze, B CpenHen 
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NpWBeeHbl CTATHUECKHE XapaKTePHCTHKH (CMJOWIHBIMH JIMHUAMH YKa3aHbl 
CTATHYeCKHE XAPaKTCPHCTHKH WIA NOAOKUTCAbHLIX CBASeCH, MYHKTHPHbIMH 
JAMHHAMH — AA OTPHUATeAbHbIX CBA8eM), a B MpaBOH KOJOHKe yKa3aHbl 
ll pHMCpbi CTPYKTYPbl CBASH MPHMCHHTEJIbHO K @BTOMATHYeCKOMY YitpaB.le- 
HHiO 9J@KTPHYeCKHMH MaliMHamMu. B ctTpokax I, 2, 3, 4 nmpuBenenbl 
THMOBbIC XAPaKTePHCTHKH MpocTehuiMx cBaA3eH, a B cTpoKax 5, 6, 7— 
CTaTHueCKHe XapaKTePpHCTHKH THNMOBLIX KOMOMHALMA cBA3en. 

CreayeT 3aMeTHTb, YTO K YK@3aHHbIM BbINIe THMOBLIM CTaTHYeCKUM 
XapaKTEPHCTHKAM OTHOCATCA TaKKe CBA3H, OOMaaloulne AKO(TOM, CyX¥M 
(KYIOHOBCKHM) TPeHHeM, CBa3H peweHHoro AeHCTBUA MT. TI. 

TakuM 06pa30M, MOXKHO yK43aTb JIMUIb BECbMa OF PaHHyeHHoe KOJH- 
4YeCTBO THIMOBbIX MpocTeAWWHX CTaTHYC€CKHX XapaKTePHCTHK CBa3en. 
K yKa3aHHbIM THMOBbIM MOPMaM CTATHYeECKHX XapaKTePHCTHK CBAseH NpH- 
BOAUTCA NOMABAAOUIeEe OONbIUHHCTBO XapaKTeEPHCTHK CBAseH, HMeIOLUHX 
i pHMeHeHHe B CHCTEMAX ABTOMATHYECKOrO YHpaBJeHHA H peryHPOBaHHa”. 

Cratuueckad XapaKTepuCTHKa CBA3H CAOKHOM COpMbI MOKeT ObiTb 
NpewcTaBleHa B BHAe KOMOMHAWMH CTAaTHYeCKHX XapaKTepHCTHK NMpo- 
CTCHIUMX THMOBbIX JIMHCHHbIX HAH He/JIMHEHHbIX CBAseH, T. e. NPHBeReHa 
K KOMOWHAWMH YKa3aHHbIX BbILe CTaTH4YeCKHX XapPaKTePHCTHK cBaAsen. 

OnpeneiuB NOTpeOHylO aNMpoOKcuMalMioO CO%KHOH CBa3M NpocTei- 
WUMH, HETPpyHHO MO UX THNOBbIM CTATHYCCKHM X@PaKTEPHCTHKaM yCTa- 
HOBUTbh CTpyKTypy cBa3u. C Apyrof cTOpoHb, paszoxKenne nNowyueHHO 
QkKenaeMOM) CTaTHueCKOH XapaKTeEPHCTHKM CBA3H Ha NpOcTeAIWHe NOKHO 
fIpOH3BOQHTbCA C Y4CTOM HMEIOULMXCA THMOBLIX MOPM CTaTHYeCKHX 
XapaKTePHCTHK NpocTeMWuX cBAseH, 4UTO NO3BOAMT OOecneyuTh u3n- 
YECKYIO OCYLIECTBHMOCTb HaHWHeCHHOM CTPyYKTYPbI CBA3H. 


4, IKBUBAJIeHTHbIe CTATHYECKHE XAPAKTePHCTHKH BXOMHBIX. 
BOSCHCTBHH 


B ta61. 2 MpuBeleHbl OCHOBHbI€ THMOBbIe CTaTHYeCKHe XapaKkTe- 
PHCTHKM BXOAHbIX BO3teKcTBHA. B mepsom cTon6ue TaOrnUbl yKasana 
PopMa BO3sMyUlalolleh PyHKUMH, BO BTOPOM CTOG6He NPHBOAUTCA PopMa 
CTaTH¥€CKOH XapaKTePHCTHKH BXOHOTO BOSMeEHCTBHA, a B TPeTbeM 
CTOMOWEe NOMELLCHbI MPHMepbl CTPYKTYPbI 3BeHa, OTBEUAIOLUHe paccMa- 
TPHBaeMbIM C.JyY4aiM, MPHMeHHTeJIbHO K CHCT€Ma2M aBTOMATHYeCKOrO 
yipaBleHHA BIEKTPHYCCKHMM MAaLlIMHaMH. 

Bo sTopom crosOue undpamu /, 2, 3 yKa3aHbl CTaTHUeCKHe XapakTe- 
PHCTHKH BXOJHbIX BOSTeHCTBHA COOTBETCTBeEHHO AVIA MOAbeMAa, Cana 
H peBepca BbIXOAHOK KOOPAHHATHI 3BeHa Yj. 

B ctpokax 1, 2, 3, 4, 5 mpuBenenbl TunoBbie Mopmbl cTaTHYeCKHX 
XapaKTePHCTHK BXOMHBIX BOSMeNCTBHA AA OLHOK CBA3H IPH pasAMYHEIX 
THNOBBIX MOPMaX BOSMYUWaOUHX PyHKWMA Ha BXODe CBA3H. 

CaenhyeT 3aMeTHTb, 4TO TpH OAHOK Hu TOM we CTpyKType 3BeHa 
H BO3MYLUalOlleH MYHKUMH, CTATHYe€CKaA XapakTepHCTHKa BXOAHEIX 
BO3eHCTBHA B 3a4BHCHMOCTH OT COOTHOWICHHA 4YHCAeHHbIX 3Ha4eHHH 
MapaMeTpOB MOKeT MPHHHMaTb pa3sIHUHble MOpMbl, 4TO OcobeHHO 
CYULECTBEHHO MPH KOMeGaTeAbHOM XapakTepe BO3MyWaIOWeH yHKULHH, 
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lebnuga 1 
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Npogoaseenue mata. } 


’ 
N @opwa cmamuvecxou a fipu 
, Ypabuenue cbasu a Sirhan sarah ad siaas 
/n sapanmepucmunu cbasu empyxmypo céasu 
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Tadsuua c 


ey Bosmyugaragar \Popma emamueecnoli xapaxme- fpumesp 7. 
Vn QYHKYUA pucmunu broduozo bosdeccmbus | empynmypa sbenc 
/ f(t) 
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Npodosocenue mabs. 2 


N Bosmyugarouan \Popma emamuzecnod KapaKme pumep 
Y, eee un mecmunu Exodwoeo bosdetembun | cmpyxmype sbena 
ee 
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B nocaentHem cayuae MPH 3HauHTeIbHOM YNCle KOAeO6aHHH cTaTHYecKag 
XapakTCPUCTHKa BXOMHBIX BOSLEHMCTBHA MOoKeT NpHHuMAaTD OHY 43 opm, 
yKa3aHuylo B 4 WSO cTpoKax ta6a. 2. 

IIpupelenubie B crpoxax 1—5 ta6a. 2 Tunoswe MopMbl cTaTu- 
HECKHX XapaKTePUCTHK BXOMHBIX BO3MeHcTBUM MOKa3bIBAIOT, 4TO 9TH 
XaPaKTePHCTHKH TWpelctaBasoT coboit epOpMHpOBaHHble yHKuHH 
BOSMYWWEHUA, IPHYeM CTeNeHbH XapakTep AeoOpMalulHu BaBHCAT OT (popMbI 
CTaTHYCCKOM XapaKTEPUCTHKH 3BeHa, OpMbI cTaTHUecKOtt XapakTepu- 
CTHKH CBA3H H OT HaKOHa Ay4Ya MOcTpoenHH, T. e. oT COOTHOUWeHHA 
SHCACHHBIX SHAYCHHA MapaMeTPOB 3BeHAa. 

Takum OOpa3om, Bua cTaTH4eckoh XapaKTeCPUHCTHKH BXOJHBIX BO31eH- 
CTBHA 060K cBa3H nosBOuAeT CYHHTb O xXapakTepe BO3MyllaloueH 
pyvkunu, AecrByioueh Ha Bxoa cBa3H. OnHako B OO.IbIIMHCTBe Cay- 
Wa€B BXOMHOE BOSMeHCTBHE Ha 3JICEMEHTapHoOe 3BeHO OCYMIECTB.IAETCA 
€ HOMOIIbIO HECKOABKHX CBA3eH. + 

B crpokax 6, 7, 8, 9, 10, 11 tTa6a. 2 NpHBeeHbl CTaTHyeckHe 
XaPaKTePHCTHKH BXOANbIX BOSeHCTBMA AA THNOBLIX KOMONHaUHt CBA3eH 
MPH PasAMYHbIX THMOBLIX GOPpMax BO3MyLUAalOLINX PYHKUHA Ha Bxone 
KaK2OH CBA3H. 

Bosppauaich K ypaBHeHHiO 3KBABaNeHTHOH CTaTHYUCCKOH XapakTe- 
PHCTHKM BXOMHBIX BOsnehcTBu (5), nmpeacTaBuM ero B Buse CYMMbI 
OCTABJIAIOUWIHX: 


(Vi) = 9 Wi) + G2) te... + Fn (Vi): 
rae: 
F(O= 9,04) | 
F Vx) = %2 (9) i 
FoF) = #0000 | (6) 
. . 2 ‘ . . ° | Bs 
J 


YpapHenua cuctempi (6) NpeCACTaBAOT COOOH ypaBHeHuA cocTaBasO- 
liMMX YCTAHOBMBUIMXCA BXONHDIX BO3TeHCTBHH Ha QEMCHTAPHOe 3BeHO, 
BLIPAKEHHBIX CYHKUHAMH BbIXOMHOM KOOPAHHATHI 3BeHa Yj. OTH ypas- 
HCHHA MpPeACTaBatoT coOoh ypaBHeHuA cTraTHueckux Xa pPakTe pHCTHK 
IIEMCHTAPHbIX COCTABIAIOLUMX BXOHBIX BO3ReHCTBUH Ha 3BeHO, T. e, 
yPaBHeHHA LepOpMupOBaHHbIX YKa3aHHbIM BILE o6pa30m BOo3MyulaiollHx 
@YHKWUHA OTLeEAbDHBIX CBABeTT, 

B crpoke 12 ta6n. 2 npnBeren o6unt cya BO3teAcTBHA YeTbIPeX 
CBA3eH Ha 3BeHO NpH pa3/M4HEIXx opMax BO3MyULaIOWHNXx PYHKUMH. 
YpaBHenhe 9KBUBAEHTHOH cratHueckott XaPpaKTCPHCTHKH BXOAHBIX BO3- 
eHCTBUA Id paccMaTPHBaeMOroO 3BeHa NP¥MeT BHA: 


PiO+ FP, -+ Fi.) + F. Cy.) = 
| = 8 (Vi) = (I) + 2) + 9; (V+ & (9) 


2 Oi) = 9’ (VI H+ 92 (VY) + &5 (9). 


HJIK: 
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Noabsyacb THMOBDIMH S/ieMeHTaPHbIMM CTaTHYécKUMH XapaKTepHcTit- 
KaMH BXOAHBIX BO3LeACTBHA 2A pa3s1H4HbIX POpM CBAs8eK WH BO3SMYLLAl0- 
WIHX (PYHKUKA, MOKHO OCYULECTBUTh pacuieHeHHe PyYHKUHH & (y;) CIO2XKHOR 
KOH®HrypauuH Ha QIeMeHTApHble cocTaB/sioOWMe THHOBLIX opm. Ha 
puc. 3 MpHBeeHO OHO H3 BOSMOMKHBIX PaculeHeHHH paccMaTpuBaemMon 
PyHKUHH Ha TPH COCTABIAIOWLHe: 

COCTABAAIOLUYIO © (y;), ABAAIOLLYIOCA THNOBOK POPMON AA CBABH 
C OTCEYKOH MPH MOHOTOHHO H3MeHAIOLMeHCA BOSMYLIAaIOlleh dy HKILHH; 

COCTABJAIOWLYIO 5 (y;), ABAAIOWLYIOCA THNOBOK opMoh cTaTu- 
yueCKOM X4PaKTeEPHCTHKH AA.CBA3H H BOSMYLUAIOLeh PYHKUMH, yKa3saHHbIX 
B cTtpoke | ta6a. 2; 

COCTABIAIOWYIO 9,(y;), ABIAIOWLYIOCA THMOBOK dopMoh cTaTH- 
ueCKOH XapaKTePHCTHKH, yKa3aHHORM B CTpoKe 3 TaOa. 2 HAA CBA3H 110 
KOOPAHHATe MpH KOMeOaTeAbHOM XapakKTepe BOSMyLalOUleH yHKUHH. 


y, Flt Fy (t)4F (Ye )#F Yelp (1) 


L 
a - x 
7 \ / ra 


(Ee. 
/ \ if b : 
Fae yi) \ 4? T: 
x 


Ftp 2{Y i) Fa (t)+F On) = Po (H+ Po (¥ 

j : | 2 P2(%) P5(%) 
A. gt 

V/A FR )= 3 (%) | 7 EX, 

0 


Puc. 3. PacuneHeHHe COXKHOH CTATHYECKOH XapaKTePHCTHKH 
BXOJHBIX BO3NCHCTBHH Ha MpocTeHuiMe THMOBBIEe 


PaculeHHB 9KBHBaeHTHYIO CTATHYeCKYIO XapaKTepHCTHKY BXOAHbIX 
BO3NeACTBHA Ha THMOBbIe MpocTehwiMe COCTABAAIOULHE, AIA OKOHYATECb- 
HOrO pelieHHA 3aa4H CHHTe3a 91eMeHTAapHOrO 3BeHa HeEOOXORMMO: 

1. OnpenenutTb, KaKad M3 KOOPANHAT CHCTeMbI HMeeT HCKOMBIM XapaK- 
Tep H3MeCHCHHA HM MOKET ABAATECA BOSMyWaiOWMleh pdyHKunel. Tem caMbim 
OyeT YCTAHOB.ICEHO MeCTO BKJIOUCHHA CBASH. 

2. YcraHoBuTb OpMy CTaTH¥UeCKOM XapaKTeEPHCTHKH CBASH (TaK KaK 
CTaTH¥eCKah XapaKTepHCTHKa 3BeHa M yrO.. HaKJOHa AY4a MocTpoeHnuh 
yoke H3BeCTHBI), LepopMupyliouieH BOSMYLMAIOLLY!O PyYHKUHIO B KeMaeMylo 
(HaffeHHy!0) POPMY SeMeHTapHOH CTaTHYeCKOM XapaKTePHCTHKH BXxOJ- 
HOrO BOSZeHCTBHUA. 

3. OnpeneruTb 4NCAeHHbIe 3HaYeHHA MapaMeTpoB CBasek. 


5. Ipeapaputre.buni CHHTeS %KECTKHX YMpaBJIAIOWlHx cBAseA NO 
cTaTH¥ecKOH xapakTepHcTHKe «Ha BbIXOMe CHCTeMbE yipaBJeHHA 


JlonycTuM, 4TO HCXOMHAaA CTaTM4eCKad XapakTepHcTHKs NpeAcTaBaneT 
co60f 3aBHCMMOCTb MexKTY BbIXOJHOM KOOPAHHATOH CHCTeMbl y H HeKO- 
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TOpOH KOOPAMHATOH 2, KOTOpaA MOXKEeT ObITh KaK He3aBHCHMOH KOODp- 
AMHaTOH, Tak H OJHOM H3 OCHOBHBIX KOOPAMHAaT CHCTeMBI. 

OrTsO%KMB CTaTH4eCKy!O XapaKTePHCTHKY B KOOPANHATAX Z— y, pa3o- 
Obem ee HPOHSBO.IbBHO Ha VUdCTKH TYTCM HpOBeJICHHA BepTHKaeh, 





Puc. 4. K cuHTesy no 3agaHHOH cTaTHueckoli 
XaPaKTePHCTHKE Ha BLIXOC CHCTCMDI 


NPOXOAMNHX Yepes HeEKOTOPble PUKCHPOBAHIHILIe 3HauVeHHA KOOPAMHATH Z 
(puc. 4). Touxu a, }, c, d, e, f, g, A Ha puc. 4 onpenenat 3Hayenna 
BbIXORHOM KOOPAHHATH! y AIA PUKCHPOBaHHbIX 3HAYCHHH KOOPAMHATHI Z. 
IIpopeseHvem ropusonTaleH NOAyYeHHble 3HaUeHHA KOOP/IMHAaTbl y CHO- 
CATCH B KOOPJUHATHYWO CHCTeEMY BLIXODHOrO 3BeHa Ha ero CTaTHNeECKyW 
XapakTepucTuky (TouKH a’, b’, c’, d’, e’, f’, 9’, h’). 

Tak Kak B OOJIDUIMHCTBe C.Jly4aeB BbIXOAHOe 3BEHO HW YaCTb NMpOMexky- 
TOYHDIX 3BeHbeR He HMCIOT 2KECTKMX CBA3eH, BOSMeHCTBYIONLHX Ha BXOJ, 


Yj 





Puc. 5. K CHHTe3y 0 3ayanHOH cTaTHueckol 
XapaKTeEPHCTHKe Hd BbIXONe CHCTEMBI 
(IpOMex+KYTOUHOe 3BeHO) 


NOMHMO OCHOBHOH MpxAMOH CBA3H HX C Hpe‘bldyUHM 3BeHOM, TO JlaJIb- 
Heiwee Tpaduyeckoe MOCTPpOeHHe B TAKHX 3BeCHbAX ABARETCA TpeMebHO 
Il POCTbIM. 

Ha puc. 0 moka3aH XO NHOCTpOeHHA B KOOPAMHATHOM CHCTeMe ‘Ta- 
KOTO 9/1eMeHTapHoro 3BeHa. Tak Kak XapaKTep HM MapaMeTpbl OCHOBHON 
CBA3H H3BeCTHbI, TO MO HUM ONHO3HAUHO Olpellejserca BHA UW MO10%Ke- 
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HMe CTaTH¥ecKOM XApaKTepHCTHKH CBA3H, H30OpaxKeHHOA Ha puc. O 
nyyom O;P;. Ws touex a’, 6’, c’, nomyueHHbix CHeCeHHeM H3 KOOpAU- 
HaTHOM CHCTeMbI NOceRyIOUuleO 3BeHa, ONPeMeAMOMLHX MOTPeGHBIe 3Ha- 
UeHHA KOOPAMHATH y;, MPOBOAATCA BEPTHKANH MO NepeceyenuA CO CTa- 
TH4ecKOH XapakTepHcTHKOM cBa3su. Hafimenuple TouKH a”, 6”, c” onpe- 
feasoulMe noTpeOHble 3HaYeHHA KOOPAMHATHI y;_, Npelbidyulero 3Bena, 
POPH3OHTAIAMM CHOCATCH B KOOPJMHAaTHy!O CHCTeMy 39TOrO 3BeHa Ha CFO 
CTaTHYeCKYIO XapaKTePHCTHKY. 

JlonycTuM Tefepb, YTO 3BeHO C BLIXOLHOH KOOPAMHATOM y,; Npedl- 
cTaBlanet COGOOH TO 3BeEHO, Ha KOTOPOe OCYLIECTBAeCTCH CTOPOHHEe BO3- 
neficTane wu BO3LeficTBHe yMpaBsIOWUXx cBAseH (OOLIUHO BXOAHOe 3BeEHO 
CHCTeMbI), H Tpe6yeTcA OMpewenuTh CTaTHYeCKMe XapaKTePHCTHKH H 
letecOOOpasHbie MeCTa BKJIONCHHA OTHX CBAsCH. 


NES Yu 
| ake IN [Ya 


dd ee ee a Yas 
ss tea |b Men 
} Sp be IN | | Y (i+), 





y, +1), 
ean 
| 2X; 


Puc. 6. K cuHTesy M0 3aqaHHOM CTaTHYeCKOH 
XaPaKTeEPHCTHKE Ha BbIXOAE CHCTEMbI 
(BXOAHOE 3BECHO) 


[Ipeanoaraa ycTaHOBMBWeecA 3HaYeHHe CTOPOHHETO BXOAHOFO BO3- 
neficraua wapectHbim (F (t)==F (Ayer), OTAO%KHM ero NO OCH aOcuHicc 
CMHTesHpyeMoro 3BeHa (TOUKa K ua puc. 6). Cuecn HahweHHble sHaue- 
HHA KOOPAMHATHI y; H3 MOCTeAyIKCUWeEM KOOPAHHATHOH CUCTEMbI 3BEHa Vj) 
Ha CTaTH4YeCKyl0 XapaKTepuCTHKy PpaccMaTpHBaeMOrO 3BeHa, MPOBeeM 
uepe3 MosyyeHHbie TOUKH a, b, c BepTHKaAbHble MpaMble (PHC. 6). 

Buidepem OLHY 43 KOOPAMHAT CHCTeMBI, CKaKEM Vz, 34 OCHOBHYIO 
YpaBAAOllytO KOOPAMHAaTy. Bpi6op OCHOBHOM yipaBJAOWlen KOOPAHHATbI 
NpOuSBODNTCH, MCXOAA W3 HawyulleroO yYAOBeETBOPeHHA CTATH4CCKHM HM 
JWMHAMHYeCCKHM XAapaKTePHCTHKaM, Ha OCHOBaHHA OJHOBpeMeHHOrO CHH- 
Te3a 3BeHa MO CTAaTH¥YeCKHM H AMHAMHYeCKHM XapaKTePHCTHKaM, O YEM 
nompo6yee OyAeT Cka3zaHO Maee. 

MIposoia ropHsOHTatH 119 NOCTeAOBATeAbHBIX 3HAYCHHA KOOPAUHATH! Vx 
NO COOTBETCTBYIOWWMX BepTHKateH, MpOxOMAWIMX uepe3s TOUKH a, 8B, C 
B KOOPAHHATHOM CHCTeMe 3BeHa yj, MOY4HM pe3syAbTHpylolWly!o CTaTH- 
ueCKylO XapaKTEPHCTHKY, OMpeelAemy!io TOUKAMM TepeceueHHa 1, 2,3 
(NYHKTUpHad JHHWA Ha pH. 6). 
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Creayet 3a4MeTuTb, uto, fpoporza avasoruuuble NOCTPOeHHA 43 KO- 
OPAWHAaTHbIX CHCTEM JIPyrHX 3BeHbeB, MOKHO OGecneuuTD HaHGouee 
6AaronpusaTHEIA BEIGOOp ocHOBHOK yillpaBjsiwineh KOOPAHHAaTHI. 

Ecam moayyennaa cTaTueckad xapakTepuctuka (/, 2,3) He MoxerT 
ObITh OCYLIECTBAeHa C NOMOLIbIO OLHOR ypapsiouleh CBA3H, TO, BbIOMpaA 
OCHOBHY!O YNPaBIAIOWY!O CBA3b B BUAe Mpoctehiveh, MpOBOAMM ee CTaTH- 
WeCKYIO XapaKTEPUHCTUHKY C TaKHM pacueToM, 4TOObI BaPHAaLLMH LONOMHH- 
TeJIbHBIX CBAZeCH ObILIH MHHUM@/IbHbIMH. 

Ha pwc. 6 B KayecTBe cTaTHuecKOH XapakKTepHCTHKH OCHOBHOL 
yipaBAsouen cBa3H NpHHATa MpaMan KS,, mpopedenuas yepes touxy /. 

[]popota u3 ToueK pe3ylb»TUpywuleh cTaTH4¥ecKoh XapakTepu- 
CTHKH (2, 3) AMHUM, Mapanerbuble ayyy KS,, no mepeceyenua c OcbIO 
aOcuucc, MpoBewem vepes NOyyeHHble TOUKH BepTHKadH. 

AvanOrM4uHO Mpelbiayukemy GOyeM CHOCHTD Ha MOayueHHbie BepTH- 
Ka/iH COOTBETCTBYIOUIHe 3HAaYeHHA KOOPAMHAT Apyrux 3BeHbes. TIpn atom 
NOAY4HM PAR CTATH4eCKHX XaPaKTeEPHCTHK CBAseH MO COOTBETCTBYIOIUM 
KoOpAuHataMm. 113 Bcex 9THX XapakTepUCTHK BbIGepeM bu3H4eCKH OCYyUIe- 
CTBHMy!0 H HavOO/lee Mpoctyio, Tem caMbiM G6yneT oOnpenereHo MecTo 
BKJIOYCHHA JONOZIHHTeCAbBHOK CBA3H. 

/LonycTuM, 4TO And Clyuas, paccMaTpHBaeMOro Ha puc. 6, HanAyUUylo 
CTaTHYeCKYIO XapaKTePpHCTHKY OMpeseavia KOOpAMHaTa y, (TOUKH K, 
l,m). Tak Kak 3TH TOUKH .1eKaT Ha NpaMOH, TO MpOBOAA yepes ToUKH K, 
/, m MpsAMylo, MOAYYMM HCKOMYIO CTaTHYeCKy!O XapaKTepucTHKy oOMNO.A- 
HHTeAbHOM yipaBjsiouleh cBa3H MO KOOpaAMHAaTe y, B Bude ayua KS). 

B cayyae, ecm He yAaeTcA OOMTECH OKOHYAaTeNBHOrO pemleHua 
BBEACHHEM AMWWb OMHOM AONOAHATEADHOM CBASH, @HaOPHYHO H3.102%KeHHOMY 
BbILWe MPOH3BOAMTCH BbIteeHHe BTOPOH ynpaBsAiOlleh CBA3H H HLULeTCA 
XapaKTePHCTHKA WH MeCTO BKJIIOYCHHA TpeTbeH yipaBsiolleH CBa3H. 

H3a0%KeHHbIA MeTOR HaXOMKMCHMA WHCAA, MCCTA BKJIOUeHHA HM Xapak- 
TEPMCTHK YIMNPaB-1HIOLUX CBA8eH 3BeEHA MO 3HAYCHHAM KOOPJIMHAT 3BeHbeB 
CHCTeEMbI H MO THIOBLIM CTATHYCCKUM XApaKTePHCTHKaM CBxA3eH MOXKET 
ObITb MpHMeHeH K MOGOMY 3BeHY Ia OTbICKaHHA mO60ro KONMYNeCTBA 
2KECTKHX CBABEH., 

Jif MOHCHEHHA ONMCaHHOrO Bbillie MeTOMa MpeaBapuTeAbHOrO CHHTe3a 
KECTKUX YIPaBJIAIOWIMX CBA3eH CHCTeEMbI 110 ee CTATHNeECKHM XapakTepH- 
CTHKaM Ha plc. 7 MpvBeeH MPMMep CHHTe3a NAA CUCTeMbI, COCTORUIeL 
M3 TPpe€X 3BeHbeB. 

[ipeamor0%xuM, TO Ha BXOe CHCTeEMbl HMeeTCA MOCTOAHHOe BO3MY- 
Wuaioulee BO3MeAcTBHe F (f)==const, Ha BLIXOMHOe 3BeHO BOBelicTByeT 
H€3aBMCMMaH KOOPAHHaTa Z HM *KesaeMad CTaTH4YeCKaA XapaKTepHcTUKa 
CHCTEMbI 3a,aHa B BUC 34BHCHMOCTH BbIXOLHOM KOOPAMHATLI CUCTeMbI Y, 
OT H€3aBHCHMOH KOOpANHAaTHI Z. Ilyctb 9Ta 34BHCHMOCTb MpemcTaBaeT 
COOOH BOSBHIMAaIOLIYIOCA MpsMylo, H306paxKeHHyl0 Ha puc. 7 B MpaBott 
KOOPAMHATHOH CHCTeMe Z—- Yo. 

I[peanoaaraa, 4TO yipaBAmiOUulMe CBA3H BO3ReHCTBYIOT Ha BXOR 
Ne€pBOro 3BeHa, MpPOBeeM YKa3aHHble BbIlWe MOCTPOeHHA H ONpenenuM 
Ha CTaTHYeCKOM XapaKTepHCTHKe NepBoro 3BeHa TOUKH, COOTBETCTBYW- 
live 3a0aHHOK CTaTHyecKOH XapakTepucTuKe Ha BbIXONe CHCTeMBI. 
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Xon MOcrpoena na puc. 7 win KpdAHHX ToleK craTHueckoM xapak- 
TEPHCTHKH CHCTEMbl OOO3HAYEH: AA OHOM--- NOPAAKOBLIMH HOMepaMH, 
Mia Wpyrok—~OykBaMH B NOPAAKE a.cpaBura. 

Bri6epem B KayecTBe OCHOBHOM yipaB.mguieh KOOP AMHAaTbl ——- BIXOA- 
Hylo Koopinnaty y,. TIpopexem 3 rouek 2-0 ropusouraiM B KOOp- 
AMHaTHylO CHCTeMy TlepBoro 3Rella AO Wepeceueuua C BepTHKaAaMH, 
NPOXOAAUIMMH Yepes HaAwentHble Tou 6-f. Tloayuennple TouKH mepe- 
CeHEHMA ONpeAeAMOT Pe3ZyALTHPYIOMLYIO CTrarMuecky!O XapakTepHucTHKy 
cBaseH (MHHA, IPOXOAMad Yepes TOUKH 7-zg). 

HiMex B BHAY, YTO NOyueHHad XapaKTepucTHKa He ABAWeTCH THNO- 
BORK H He MOKeT OLITE OCYLIecTBACHa C NHOMONIbIO OANOM ynpaBaAROWed 





CBH3H MO KOOPAHHATe V3, BLIOEPeM CTUTHyeck yw N@paKTePHCTHKY OCHOB- 
HOM yiipaBimomeh Cua3su F(y,) fo KOOpAuHaTe y, HHeHHOH x Il pOXO- 
Amen vepes TrouKy 7, Aad KOTOpOf KOOP AMNaTa Z HMeeT Hy.1eBoe 
3HaueHHe. 

OTNO%KHB BbIOpaHHylo craTruueckyio XapakrepucTuky oT Trouku K 
uepes TOUKY 7, H3 OCTaIbNbIX TONeK pe3y.IbTupyonteh craTH4ecKoH 
XapakTePHCTHKH MPOBORUM AHHHH, Mapa-lieipibie ayyn K-7, no tepe- 
ceveHHd C OCbIO aOCILHCc H BOCCTalaB.INBaeM He PHeHUWHKY Appl. | 

[Tpopeny B lpaBoH KOopmMHaTHOH cHcTeMe YY Mod yraom 45°, 
. CHOCHM C MOMOUibIO erO Ha MoayueHHble B NepBok KOOpAuHatHoH cH- 
CTeME BEPTHKa.IH COOTBETCTBYIONIME 3HAVeHHA KOOPJMHaTH 2(0, m’, n’). 
Monyyennble TOUKH TepeceyeuHaA clexkaT Ha oanot NpAMOH MW MO3BO.IMOT 
YAOBICTBOPHTb 3aAaHbiIM TpeOOBaHH4M Ny TeM BBe ‘LeHHA LONOAHHTeAb- 
HOH yiipaBanioilleh caa3H MoO He3aBHCHMOu KOOPAHHaTe 2, CTATHYeECKaH 
XapakTepuctHKa KoTopoH Upeicrapaserca aytem K--~e. HerpynHo 
BHILETb, NTO CBA3b 110 KOOPAHHaTe Vy AO-DKHa ObITD OTPHlLaTeAbHOA, 
a4 MO KOOPAHHAaTe 2Z-~— NOAOKUTE.ALHOH, 

CtpyKTYpHad CXeMa Wid paccMarpuBaeMoro cayuad W300paxkena Ha 
TOM %e puc. 7. 
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JlanbHehulei 3afayuel CHHTe3a CHCTeMbI ABJIAeETCH MpPOBePKa YOBAE- 
TBOPeHHA HaHDeHHbIX CTATHYECKHX XapaKTePHCTHK 2KeCTKHX CBAseH 
3aJLAHHBIM JLMHAMMYECKHM X@PaKTEPHCTHKAaM CHCTeMbI, HaXOMKAeHHe M0- 
TPeOHbIX FHOKHX KOPPeEKTHPYIOUMX CBAseH HW, B CIyyae HEOOXOMMOCTH, 
KOPPeKUHA MOJYUCHHbIX %KeCTKHX CBAseH. 


6. O6 onpexewennn tga; NpH CHHTe3e 9eMeHTapHOrO 3BeHa 


IIpu ompesxerenuu 9KBHBaTeHTHOH cTaTHYeCKOH XapaKTCpHuCTHKK 
BXOMHLIX BOSeMCTBHA o(y,;) 91IeMeHTapHoro 38BeHa Obl MpeANONO*KeH 
M3BeCTHDIM TaHreHc yria HakwOHa ayYa mocTpoeHui— tga; YKakem 
Tenepb MYTH OflpeeteHHa HAM BbIOOPa BeTMUHHE! 1ga; IPH CHHTESE. 

Ecau y 9@MeHTapHOrO 3BeHa HE HMMeeTCH JONOMHHTC.AbHBIX CBAsCH 
HOMHMO OCHOBHOM CBH3H C MpeAbl4yUIHM 3BeHOM, HM NapaMeTpbl OCHOB- 
HOH CBA3H H3BeCTHbI, TO tga; OMpeeseTcH MO WapaMeTpaM 3BeHa H 
CBASH H3 H3BeECTHOFO COOTHOWMeHHA, 

te Oe OO 
dL A; aj 


B TOM cay4ae, KOrAa Ha 91EMeHTAapHOe 3BeHO BOSMEHCTBYCT HECKOMbKO 
caaseh, iva; OyMeT ONpedeATbCA BbIPAKCHHEM: 


ter a, wae Af een AE <3, a 

BO A aay ag ae no 
Sa 
k=1 


JlonycTHM, 4TQ H3BeCTHbL XapakTePHCTHKM HW MapaMeTpbl JIHWWb YaCTH 
cBA3eH, &@ OCTAAbHbIe ABIAIOTCH HCKOMBIMH. 

Boile.1ad B BbIPAKEHHH Waid tga; AWWb H3BeECTHY!O YacTb, BbINHCIMM 
3HaueHHe ero B MpeHeOperkeHHH HeH3BeCTHOM 4aCTbio. B 9TOM c.Lyuae 
Mbl MOJ1YYHM MAaKCHM@.1bHO BO3MO?KHOC 3HadeHHe ty a; MH paccMaTpH- 
BaeMOro 3BeHa, KaK eC/iH Obl OCTAIbHbIe CBASH OTCYTCTBOBAAK: 


At 
(oO. = SS ta 
g & max ay -|- ay -}- ner ~|- ak a tL 
Ha puc. 8 ayy ab, MpoBpenenubifi 43 TOUKH @ NO YroM on 


imax 
K TOPH3OHTaAIM, OMpedeiseT MpeterbHoe MoOxKeHHe AyYa NMOCTPOeHHA 
B KOOPAUNaTHOH CHCTeMe 3BeHa C KOOPAHHATON yj. 

C upyrot cTOpoHbl, MOxKeT ObITb YCTAHOBICHO MUHHMA@IbHO BO3- 
MOX%KHOe 3HayeHHe tea; Ha OCHOBaHHH JIaHHbIX Mpebllyulero 3BeHa, 
HM, B YaCTHOCTH, BXOAHOrO 3BeHa. B KOOpAMHATHOM CuCTeMe BXOAHOrO 
3peHa tga MowKeT ObiTh HahaeH NO HadabHOM TOUKE, NOMOXKEHHE KOTO- 
pol OMnpeAeAdeTCA HaYaIbHbIM 3HaYeHHeM CTOPOHHeErO BXOAHOFO. BOS- 
nefcTBua (HK TIpAMbIx CBa3en). 

CrejyeT HallOMHHTb, 4TO Mp MOCTPOeCHHH MepeXOAHbIX MpPOWeccoB 
B cucTeMe B Ne€pBOM HpHOAHKEHHHM Ha MepBOM HHTepBane 
BpeMeHH leficTBHe OOpaTHbix cBAseH He YUMTbIBaeTCA, HM Hada/lbHas 
TouKa MOCTpOeHHA AA NepBoro WHTepBala BpeMeHH ONpedemseTca 
TOJbKO 3HAYCHHEM KOOPAHHAT TIPAMbIX CBA3eH. 
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Nonaraa ada fipoctoti, sto 3BeHo ¢ KOOpAunatott Yi_1 tipeneta- 
BACT COOOH BXOMHOe 3BeHO, M BBIYMCAMB tg O41) mag WIA BXOAHOTO 
3BeHa MO MapaMeTpaM yKe H3BECTHBIX CBABeH COrmaCcHO H3102Ke HHOMY 
Bbc, MpOBeneM H3 HavabHOK Touku K ayy mocrpoenu non yraom 
Obed mice AO MepeceyeHuA CO CTaTHYeCKOH XapaKTepuCTHKOM BxXOAHOrFO 


3BpeHa B TOUKE / (pic. 8). Touka / onpenenaeT MakCHMaaBHO HOMy - 
CTHMOC IIpMpalleHHe KOOPIHHATH Y;_, Ha MeEPBOM HHTepBase BpemMeHH. 
Coca nowyyenHoe 3Hayenue KOOPAMHaThI y;_, Ha AVY MpAMOH cBa3H 
B KOOPAHHaTHOH CHcTeMe sBeHa y; (To¥Ka 2) u HafileHHyloO TOUKY — 
BEPTHKaIbiO Ha OCb aOclucc, NoyyuM ToUKy C, 

Coeauuaa ayyom TouKu au C, NOJYYHM BTOpoOe MpensenbyHoe nmon0- 
KEHHE Aya MOCTpOeHHH B KOOPAMHATHOK CucTeme 3BeHa i, COOTBeT- 


t 
CTBYFOUUce MHHHM4IbHOMY 3Ha@YeHHIO yrla HaKJOHAa a, min 





Puc. 8. K onpegxeaennto yria HakKjoHa ayua MocTpoeunit 


TakuM O6pa30M, yroa HakaoHa Ayua MocTpoeHuA paccmaTpuBae- 
MOrO 3BeHa NOMKEH JeKaTb B Mpesenax: 

/ / / 
a; min S%< os max” 

Ecam 43 TOUKK b mpoBecTH BepTHKalb MO cTaTHYecKot XapakTepu- 
CTHKH CBASH C IIPeAbINyUIMM 3BeHOM (TOUKa 3) MH H3 HaleHHOM TouKH 
NepeceyeHHA MPOBeECTH TOPH3OHTaIb AO cTaTMYeCKOH XapakTepHcTHKU 
BXOAHOTO 3BeHa, TO NOJyYeHHad TOUKa 4 ONpezeAMT BTOpoe rpaHny- 


HOe MOMOKeHHe AVA NOCTpOeHHH BxXOJHOrO 3BEeHd, COOTBETCTBYrOllee 


7 
MHHHMAIbHOMY 3Ha4eHHIO yraa a...) 


SaMeTHM MONyTHO, 4TO BEIGOp yraa Hakaona ayua moctpoeunit 
MOKET KOPPCKTHPOBaTbCA Ha OCHOBAHHM MOCAeMYIOWUX 3HaYeHHA KOOp- 
AMHATbI y; PACCMATPUHBaeCMOFO 3BeHa, WCXOAM H3 CTPeMJeHUA NOAy4UTS 
HaHOoulee yNoOuy!0 dopMy sKBuBaTeHTHOK cTaTuYeCKOli XapaKTePHCTHKH 
BXOAHBIX BO3HeHCTBHH. 

CnenyeT 3aMeTHTb, 4YTO BBeeHHe BTOpOrO NpvO.MKeHHA NO nps- 
MBIM H OOpaTHbIM CBASHM MO3BOMACT YTOUHHTb BbIOOp BeAHYHHbI tga; 
NOAOKEHHA JY4a MOCTPOCHHA B Kax%KJOM 3BeHe, Ha YTO ClelyeT O6pa- 
THTb BHHM@HHe Mpv WpaKTH4yeCKOM MpPMMeHEHMH MeTONAa. 
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7. Onpenesenne cTPyKTypbl, MecTa BKIIONeHHA H XaApakTepHCTHK 
cBa3seii 9e@MeHTApHOrO 3BeHa MPH CHHTe3e NO AHHAMHYeCKHM 
XapakTepHcTHKaM 


C weabiO MOACHEHHA MeTOJa PACCMOTPUM JIA Hadad IIeCMCHTAPHOe 
3neHoO, OGAanaloWee AMWb OJHOK MpAMOM >KeCTKOM CBa3bI0, HM OyeM 
npemmosaraTb, YTO 3aKOH H3Me€HeEHHA BXOAHOM KOOPAMHATbl 3BeHa Yj _; 
M3BecTeH. 

MocrenHee MpeanonoxwenHe OasupyeTcH Ha TOM, YTO BXOHad KOOP- 
AMHAaTAa Y;_,, ABAAIOWAACA MPAMOH CBA3bIO, MOKET OLITb 1HO60 He3aBHCH- 
Moft KOOPAMHATOH, TOrTa 3aKOH H3MeHeHHA ee OObIYHO 3a/aeTCa, M00 
OCHOBHOM KOOpANHATOK Npelbilywero 3BeHa, TOra 34KOH H3MCHCHHA 


Nis coe 


Yeas AR 
“a . ee 18 


Vli-s ae 
Pe < pi)! : 














Yu-2 ve x : b- Sr Pr Vy 
ai I | < 1 74 (M) 
GNESI te EM 
0; 1 


Puc. 9. OnpeaxcaenHe HCKOMOH CTaTH4CCKOH XapakTc- 
PHCTHKH BXOAHLIX BOSTeHCTBHI 


ee MOKeT OblTb BbIOPaH, HCXOAA U3 COOOpaxeHHH cu3nuecKOM Ocyule- 
CTBHMOCTH Mpoiecca B NpPeALLLyWieM 3BeHe HM ONTHMAJbHOCTH HCIOb- 
30BaHHA TipeAbidyliero 3BeHa (BK104aH HanOOAbLy!O MpocToTy CTpyK- 
TYPbl 3BeHa). 

3amMeTHM KCTaTH, 4TO BHIOOP ONTHMaIbHOrO Hanepe 3aaHHoro 
3aKOHAa H3MCHEHHA OCHOBHOH KOOPAMHATL MpeAbiayuwero 3BeHa Mp 
CHHTe3e NocseAylulero HEOOXOAMM AMUIb B TOM CJy4ae, KOra CHHTe- 
3UpyeMoe 3BeHO ABAAeTCA MIpOMexKYTOUHLIM HM OONaqaeT HECKOABKUMH 
CBASAMU, H3 KOTOPHIX 4acTb MOMexKuT ONpeAeeHHb. | 

Ori0xKUB B KOOPAHHaTHOK CHcTeMe 3BeHa i CTATM¥eCKy!0 XapakTe- 
pHCTHKy 3BeHa HW CTaTH4eCKy!0 XapaKTepuCcTHKY CBASH, MpoBeaeM POpH- 
30HTAIM, COOTBETCTBYIOMIMe MOCTeROBATeAbHBIM 3HaYeHHAM BbIXOHOR 
KOOpAMHaTb 3BeHa y;. BolOpas Belmunny yraa %,, OOpaTHbiIM MOcTpoe- 
HH€M HaXOJHM pe3y/IbTHPYIOWy!o CTaTHMYeCKylO XapaKTePpHCTHKY BXO/- 
HbIX BOSAeHcTBHA ¢(y,) (puc. 9, TouKkn J, 2, 3, 4, 9). 

IIpopead TOpH3OHTAaIM, COOTBETCTBYIOWMe MOCIEAOBAaTCAbHBIM SHANC- 
HUAM KOOPAMHATh y;_1, AO Mepecesenua co cTaTHyecKOM xapakTepH- 
CTHKOM CBA3H, CHeCeM MOJIYYeHHbIe TOUKH Ha FOPH3OHTAaIH COOTBET- 
CTBEHHBIX 3Ha4eHHH KOOPAHHaTH y;. Hatimennaa TakKuM MYTeM KPHBaA 
lpeacrapiseT coOol cTaTH4ecKy!0 XapaKTepHcTHKy 9, (yj) COCTaBAMO- 
ule BXOAHBIX BO3HeHCTBHA NO KOOPAMHAaTe Y,_}. 


116 


sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 


sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 


Onpejleiaa pasHocTu a6citucc CcooTBeTCTBeHHbIX TOUeK CTATHYCCKHX 
XapaKTePHCTHK BXOAHBIX BOSTeMcTBHA ¢y(y;) H 9, (y;) HM OTKIanDIBAN 
MOAYYCHHbIe 3Ha4eHHA PasHOcTeH, C yYeTOM HX 3HAaKAa, OT OCH OPAMHAaT 
NO TeM X€ PTOPH30OHTaIAM, NOAY4HM CTaTHYeCKyIO Xa pakTepuCcTHKy 
RONOAHHTE.BHOM COCTAB/AIOWeH BXOHBIX BO3IeHCTBHH: _ 


2 (Yi) = 9 (Vi) — 91 9). 
Ha puc. 9 crarmueckad XapakTepuctuKa 9, (y;) Onpeneanetca Tou- 
Kamu 1’, 2’, 3’, 4’, 5”, | 
Hepes noayuenupie Touku 1’, 2’, 3’, 4’, 5’... crarnueckoft xapak- 
TEPHCTHKH %(y;) MpoBezeM pad BepTuKateH (puc. 10). | 
Himes B BUY, YTO AONOAHHTeAbHad KOPpeKTUpylolad CBAsb Npen- 
nowaraetca THOKOM, Ha 4TO yKasbiBaeT Take qopMa cTaTHyeckoh 





Puc, 10. Onpexeaenne ctaTHueckol xapaktepHcTHKH 
H M€CTa BKJIOUCHHA THOKOH CBA3H 


XaAPaKTEPHCTHKH (yj), MOXKHO yKa3aTb ABA NyTH Aanbuefiulero peue- 
HHA 3aa4H. | 

1. IIpennono%xum, 4TO oOcHOBHad cTpyKTypa 3BeHa rHOKOM cBAgH 
U3BECTHa, T. €. H3BECTHbI: CTATHYeCKaA XapaKTePHCTHKa sBBeHa, yrou 
HaKN0OHa Aya NOCTPOeHHA HW CTaTHYeCKHe XapaKTePUCTHKH cBABeH ero 
C MpeAbyIWHMH 3BeHbAMH. [Ipennonaraad BxON 3BeHa THOKOM CBA~AB3H 
NOJKJIONCHHEIM TMOCe€LOBaTebHO K BBIXOY pa3/IHUHBIX 3BeHbeB CH- 
CTeMbI, HaHeM 3HaYeCHWA MpupalleHHA BbIXOHOH KOOPANHATHI 3BeHAa 
ruOkOM CBA3H y;,, MIA PaSMHYHBIX MeCT e€ BKNO4CHHA. 

MonyyeHHble 3aBucuMocTH OylyT mpelctaprath co6o npeobpago- 
-BaHHble (1eOPMUpOBAaHHHe) C NOMOLUIbIO 3BeHa i-+ e 3aKOHbI M3MeHeEHHA 
MPOH3BOAHbIX OT KOOPAWHAT COOTBETCTBYIOWIMX 3BEHbEB. 

ByReM CHOCHTb HafiJeHHble 3HaveHHa MpHpalleHuh KOOPAUHATH y;,, 
Ha COOTBETCTBYIOWINe BEPTHKaIH, Npopewenuple yepes tToukn J’, 2’, 
3’, 4’, 5° cratuyeckoH xapaktepucTuKH 9»(y;). Hafizenuuie. TaKHM 
OOPa30M TOUKH AOMKHEE ONpeleluTh dopMy cTaTHyeckoH xapakTepu- 
CTHKH CBASH MPH PasAHYHbIX BAapHaHTaX BKAOUeHHA FHOKOM cBASH. 

Hla puc. 10 tTouku a, b, c, d ompexeamor cTaTwueckyo xapakTe- 
PHCTHKY CBA3H JA BapHaHTAa NOAKOYeHHA FHOKOK CBA3H, ONPenensOlero 
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mpupautenna Ay,,, KoopAMHaTL! 3BeHa THOKOM cBA3H, a TOUKH a’, b’, 


/ / 
c’, d’—craTuueckylo XapaKTepHCTHKy CBA3H JA BapWaHTa BKJIO- 
NcHHA, ONpeermoulero npupanmenua Ay’ .. 


, Popma CTaTHYeCKOH XapaKTepHCcTHKH, ONpewenaeMOH TOUKaMH Q’, 
b’, c, ad’, moKa3plpaeT, 4TO cbusnyeckoOe OCYULeCTBIeHHe CBASH Mp 
9TOM BaPHaHTe ee MOAKTOUCHHA MpaKkTHYeCKH 3aTPyAHeHO, B TO BpeMA 
Kak pacmosoxKeHHe ToueK a, 0, c, d yKa3blBaeT Ha Uu38N4eCKYy!O OCY- 
HI€CTBHMOCTbh CBA3H JA JaHHOrO BapHaHTa. 

CnenyeT 3aMeTHTb, 4TO HeKOTOPOTO y.IyUleHHA B pacnoOKeHHn 
TOUEK, ONPeeAAIOULMX CTATHUeCKYIO XaPaKTeEPUCTHKY CBHA3H, MOCAe BbI- 
Oopa MeCTa BKAIOUCHHA CBA3H MOXKHO OOUTHCA BapHallueh NapaMeTPOB 
CBH3H, T. €. H3MCHAA CTeNMeHb AespOpMalWH XapakTePHCTHKH H3MeHCHHA 
NpOK3BOLHOH BXOAHOM KOOPAMHATH! KOPpeKTUPylOulero 3BeHAa. 





Puc. 11. K onpeaeneHHio cTpyKTypbl HW MeCTa BKAIOUCHHA 
THOKOH CBA3H 


2. TipeanosoxKuM, uTO OCHOBHAA CTpyKTypa 3BeHa FHOKOM cBagH 
HeEH3BeECTHA MH MCKOMBIMH ABJISIOTCA KaK MeCTO BKAIOUCHHA, TaK W CTPYK-~- 
TyYpa A 3HaYeHHA NapaMeTPOB CBA3H. 

SananuMca cTaTHuecKOH xXapakTepHCTHKOH CBH3M H OTAOKHM Ce 
B KOOPAMHATHOM cucTemMe 3BeHa i (puc. 11). Touku mepeceyenua Bep- 
THKaNeH, MPOBeACHHbIX Yepe3s TOYKH 1’, 2, 3’, 4’, 5° crarnyueckot 
XapaKTepucTUKH ,(y;), C BbIOpaHHOf cTaTHuecKOn XapakTepHCTHKOK 
caasu a, 6, c, d CHeceM Ha OCb OP/LHHAT KOOPJLMHATHOH CHCTEMbI 3BeHa 
ru6Ko caasu it-e. Ucnoapsya o6patuoe nocTpoenwe B KOOpAMHATHON 
cucTeme 3BeHa rHOKOH CBA3H, OMpeweAHM Ha CTaTHYeCKOM XapaKkTepH- 
cTuke 3BeHa TouKu a’, 0’, c’, ad’, COOTBeETCTByIOWUMe MOCeLOBaTesb- 
HbIM 3Ha4e€HHAM KOOPAMHATH y;,- (puc. 11). [atbHefuiMh CHHTes 3BeHa 
BeMeTCH aHaIOFMYHO M3N0%KCHHOMY BbIMe, T. €. BLIOPAaB yrou HakAOHAa 
myua MOcTpoeHHA G;,., ONnpeeAeM OOpaTHbim MocTpoeHweM cTaTHye- 
CKyi0 XapaKTepHCTHKY BXOAHbIX BO3eKCTBHA O(Vize) H MO HEH oNnpe- 
NeAMeTCA PallMOHaNbHOe MeCTO BKAOYCHHA BXONa THOKOHM CBASH UM cbopma 
cTaTHuecKOH XapaKTePHCTHKU CBA3H KOPpPeKTHpyloulero 3BeHa C ero 
BXOJHOH KOOPANHAaTOH. 
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TakHM O6pa30M, eCAM. OMHUM U3 H3/102%KeHHBIX nyTeh yaetca no- 
AYUNTh YTOBACTBOPUTebHOe pellleHHe, TO 3a0a4¥a CHHT€3a 3BeHa OKAa- 
SbIBACTCA NOJHOCTbIO pelleHHOH, T. e€. HaHMeHa CTPyKTypa 3Bena, 
uHCIO CBA3eH, BU cBAs8eH M MeCTa HX BKJUOYeHHA. Kpome Toro, ompe- 
AeAeHbl CTATHYECKHE XAPaKTEPHCTHKH CBAseH, MO3BOAMIOLIMe HahTH 4uC- 
J@HHbIe 3HAYCHHA MapaMeTposB cBa3ek. 

SaMeTHM KCTATH, 4TO H302KCHHbIM BbILe MyTEM MOKET MPON3BO- 
AMTbCA TaKKE CHHTC3 KOPPeKTHPylollero YCTpPOKcTBa, OCYLULeECTB.AAW- 
ulero BO3ReHCTBHe NO BTOPOH Npou3sBOMHOH KakoH-1H60 3 OCHOBHDIX 
KOOPAMHAaT CHCTEMbI, CCIM BHO CTaTH¥YeCKOH XapaKTEPHCTHKH Qo (y;) 
ykKa3bipaeT Ha HeOOXODMMOCTb Takoro Buda BOsteficTBua. IIpn 9tToM, 
MOAbSyACb BTOPbIM NYTEM, NOCTENOBATeAbHO CHHTeE3HPYIOTCA Ba 3.1e- 
MCHTaPHbIX 3BeHa, U3 KOTOPbIX OKHA COCTOATh KOPPeKTHPYyioulaa 
CBA3b, H ONPeIesAeTCH MeECTO BKAIOUCHHA MeEPBOTO (BXOAHOTO) 9eMeH- 
TAaPHOrO 3BeHa KOPpPeKTHPyiollero YCTpOAcTBa. 

JlonycTuM Temepb, 4YTO NOMbITKa OrpaHH4HTb pellienve BBeeHHeM 
OAHOK KOppeKTHpylolieh CBA3M NO NpOH3BOAHOH ONHOH U3 KOOPAMHAT 
He ala NOAOKUTCIBHOTO pe3yAbTaTa, TaK KaK HH OZHO H3 NOwWyyalo- 
IWHXCH pellleHHA He YOBNeETBOPAeT TpeOoBaHHAM CPH3HYeCKON Ocyiue- 
CTBHMOCTH. B 9TOM Ciyuae caenyeT, BEIOpaB Hav6onee OnaronpuaATHyio 
(POpMy CBA3M WM ee CTaTHYeCKYWO XapakTepHCTHKy, ONpewenuTb cTaTu- 
HYECKYIO XaPAKTEPHCTHKY COCTaBAAIOWeH BXOHBIX BO3LeHcCTBHK OT 3TOH 
CBA3H UW @aHaJOrHYHO H3/I0KCHHOMY paHee BBIMeEMTb CTaTHYeCKyIO 
XaPaKTeEPHCTHKY AONOAHUTeEABHOK coctTaBasiouleh BXONHbIX BO3Teh- 
CTBHH, NO KOTOPOH ONpeterATb AONOAHNTEbHYIO KOppeKTUpyIollylo 
CBA3b. 

IlepeAnem Tenepb K paccmoTpeHHiO Gonee oOGulero cayyan, Koraa 
QSJEMCHTAPHOe 3BEHO HMCeT HECKOJIBKO MpAMbIX H OOPATHbIX 2#KeCTKUX 
cBa3eH. 

OKBUBAeHTHAad CTaTHYeCKaA XapaKTePHCTHKa BXOJHBIX BO3jett- 
CTBHA SEMEHTAPHOrO 3BeHa, MMEIOWETO 7 BOSeEHCTBYIOUIMX cBAseH, 
MOKeT ObITb MpelcTaB.leHa B BUIe: 


o(y¥)=9,0)4+ 2 O)+----- + Pn (Vi) = Fo (i) + Fu (i): 
rsle 
y (Vj) -—— 3KBHBaCHTHAA CTATHYCCKaA XaPaKTEPHCTHKA BXOAHDIX BO3- 
NeACTBHKA OT yoxKe ONPeNeeHHbIX CBA3eH; 
0, (yj) — 9KBHBaeHTHAA CTATHYCCKad XAPaKTePHCTHKA BXO/HBIX BO3- 
, NecTBuA OT HCKOMOH 4acTH CBAB3eH. 


TakuM o6pa30M, WCKOMaaA 9KBUBAJCHTHad CTaTMYeCKad XapakTepu- 
CTHKa BXOMHbIX BOSMEKCTBHA ONPeReEAMTCA KaK pa3HOCTb aOciLHCC CoOoOT- 
BETCTBCHHDIX TOUCK XaPaKTEPHCTHK O(y;) H (y¥;,): 


Gu (Vi) = 9 (Vi) — $0 (i). 
Cratuueckaf XapaKTepucTuka (y;) ompenensetca o6paTHbim n0- 
CTPOeCHHEM, COPaCHO H3.1O%KCHHOMY BBILiIe. : 
Ais OnpeweqeHua CTaTHYeCKOM XAPaKTePUCTHKH %p(y;) 3HaYeHHMA (byHK- 
UMM, BOSMeEMCTBYIOWNX Ha BXOX KaKNOM CBA8H, JIA NOCATeROBATebHbIX 
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WUTEPRAIOB RPCMEHH CHOCHTCA HA CTATHUCCKUC \apAaKTCPUCTHKH CBA- 
ach, . 
Tak Kak: 


Bu (viom a (My) Pav wee, PR ON) 


TO, HPOH3BeIH aireGpaieckKOe CVMMHPOBAHHC AaGCHHCC COOTBCTCTBCH - 
HWIX TOYeEK, OMPe TOIMIOULNN S3HAUCHHA BNOJIIDIN BOR TCHCTBHA Kak AOW 
H3 A H3BeCTHBIX. CBH3CH Lis OTHOrO HK TOrO Ae HATepBala BpeMenH, 
H CHECH MOTYNEHHHE BHAICHHA PEAY IbTHPVlONUIN BOS leHCTBHA Ha rOpH- 
ZOHT&IN COOTBCTCTRCHHX 31auciuit KOOP AnNathe Vj, WOTyGKM CTaTH- 
UECKVIO XAPAKTCPHCTHKY Gy, (V;). 


3} | ; 





oi 
a) 


EX; \ pos ee 
re ey EO Oy AES ED oh EG PEE Ltt oe re ten al te Nene gt et ete J 
fi; K 
Puc. 12. Onpereacnwe HeKOMOH CraTHUCCKOH XA PAKTCPHCTHRY BXOANDIX 
RORUACTBU fOOULHH CIVdatl) 


Ha pic. 12 npitpercno Hoeetpocuie ait cyuas, KOPAa HEBec THOR 

VACTHIO CTPYKTYPb EMCHLAPHOLVO BRCHA ARHETCHT 

a) CBY3b NO HC3aRHCHMOR KOOP TUHATC, ABTMOILCACH MOCTORII- 
HbIM BOSMYIILCIICM; 

O) oKCCTKAA CBARL UO KOOP AUHHATC HEKOTOPOFO MOCICMYIONLera 
3RCHaA CO cTaTnueckOH XapakrepucTHKON, onpercisecmoH ayuem O,S,: 

B) AKCCTKAA CRASh HO KOOPANHATC HeKeroporo MOcreAyoulera 
3BCHa, JICHcTBYION WN C OTCOUKOH, CTATHNECKAH NapakTCPHCTHKa KOTOpOHK 
W300paHxKacrca AOManoil anMNnen OOS). 

Ha puc. 12 roukn 7, 2, 9, 4... ua craruyeckoh Xapaktepu- 
cruke cBAasH O,S, worouKn /7, 27, 3°, 40... a crapmueckow Xapak- 
TEPHCTHKE CBABH OS, VKABARaOT HOGICTOBALCAPNEIC 3laAUeNHA CO- 
CTABAMULX BXOTHBIN BOS chciRHA OT Kaw tol CBA3H LIA OT 1C.IbHUBHIX 
HHTEPBaAOB BPCMCIIM. 

MeJkKHM NYHKTHPOM ta pHc. 12 noKkagalla cratTiuccKkad XapakTepH- 


CTHKA G9 (Vj) == 9, (Vj) | oON)-] 25(44), TMOcTpocihad mo Hah etHbim 
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3HAVCHHAM COCTABAAIOWNX. Ha 3TOM Ke PHCYHKe MpPwBeeHO HaxorxKe- 
HHe OOpaTHbIM NOCTpOeHHeM CTaTHYNeCKOA XapakTepHcTHKH ¢(y,), 
H306paxKeHHOH CIOWHOH AMHHeH. 

Onpenxetad pasHocTta a6cuvcc KpHBbIX ©(y,;) MH %g(y,;) UW OTKAAAbI- 
Bah MOJYUeHHbIe 3HaYe€HHA OT OCH OPAMHAT, NOWyyaeM cTaTHUeCKyIO 
XaPaKTCPHCTHKY BXOMHbIX BOSTCHCTBUK AIA HCKOMOM YaCTH CTPYKTypbI 
3BeHa ©,,(y;), H30OpaxeHHylO Ha puc. 12 WITPHUX-NyHKTHpOM, 

B o6ulem cayyuae 


Pu (Vi) = Px Vd t+ Pxae a+ - +. + On Gy). 


Ilo nafimeHHOh craTHueckoH XapakTepHWCTHKe BXOJHbIX BO3LehcTBHA 
HCKOMOM 4aCTH 3BeHa 9,,(y;) MOCTeEMOBATebHOe BbILeTeHHe COCTABIAIO- 
IWHX O,., (yj) MT. A, OMpedeteHve 4HCa STHX COCTABAAIOWINX, BUA 
MH MeCT@ BKJIOUCHHA, a TaKKE XapaKTeEPHCTHK JONOAHHTCbHEIX KOp- 
PeKTHPYOUlNX CBA3eCH MPOUSBOAHTCA aHaTOTHYHO H3A0%KCHHOMY BBILLUEe 
Aa mpocTtehwero 3BeHa. 


8. Koppexkuua CTaTHYeCKHX XapaKkTepHCTHK *KeECTKHX CBASeH 
H ONpezesenHe YHKWHH BOSMYILeHHA 


IIpw paccMOTpeHuH MeTOJa CHHTe3a 9/eMeHTapHOrO 3BeHa, NpuBe- 
HenHOrTO B MpenbiyilemM Mmaparpade, MbI MOMaranu, YTO cTaTHYeCKHe 
XapaKTepHCTHKH KeCTKHX cBA3eH, BbLIOPaHHble HA OCHOBaHHHW CTaTH- 
NeCKOrO CHHTe3a, MOJIHOCTbIO YHOBAETBOPAIOT MOCTABCHHbIM TpeOosBa- 
HHAM JIHH@MHKM CHCTeMbI, H TpeOyeTcA JMb BBeEeHHe OMNOMHUTEJIb- 
HbIX KOppeKTHPyIOWWMX rHOKHX cBa3eH. OaHakKo Takoe mpelnoroxKenHe 
He BCerjla ABAAeTCA CNpaBeAAHBbIM, TaK KaK B pAe cryyaeB MOKET 
nmpuBectH K O6o1ee FPOMO3AKHM KOHCTPYKTHBHbIM PelleHHAM (BBEAeHHIO 
HINHHX cBA3eH), a HHOra WM K MU3HYeECKH HEOCYLIECTBAMBIM penleHugM. 
B cBa3u C 9THM NpH CHHTe3e 3CMCHTAPHbIX 3BCHbeB NO AHHAMHYECKHM 
XAPAKTEPHCTHKaM CHCTeMbI SABAReTCH BO3MOXKHOH H lWerecoobpa3sHolt 
KOPpeKUMA BbIOPAHHbIX MpPeABAPHTeIbHO CTATHYeCKHX XaPaKTePHCTHK 
cpazseh. OTa KOPpeKWHA UMECT WeNbIO: 

a) MOMbITATHCA NOOHTECA YAOBACTBOPCHHA NOCTABeHHbIM Tpe- 
‘6OBaHHAM JHH@aMAKH C MOMOLbIO BHOpaHHOH cCTpyKTypbl 3BeHa 6e3 
BBENCHHA MONOAHHTEIbHBIX CBAzeH; 

6) MOOMTBCA MyTeM H3MeHEHHA CTATHYeCCKHX XapaKTepMCcTHK 
BbIOPaHHbIX CBAZCH AedopMallHH cTaTMYecKOH XapaKTePHCTHKH BxOl- 
HbIX BO3MeHCTBHA HCKOMOM uacTH 9,,(¥;) TaKHM OO6pa30M, uTOOBI ee 
OCYIIECTBCHHe TpeOOBaNO MHHHM4/IbHOTO KOJHYECTBA MOMOAHMTeCAbBHBIX 
cpaseHh mp HavOOnblWeH NpocToTe ux du3H4yeCKOA OCYULeCTBHMOCTH. 

KoppeKHMA CTAaTHYeCKHX XapaKTePUCTHK >KeECTKHX cBA3eH MOMKET 
MPOH3BONMTBCA CACLYIOULMMH MYTAMH: 

1) W3MeHeEHHeM MOMOKeHMA CTATHYeCKOHK XapaKTePMCTHKH  CBABH, 
UTO COOTBETCTBYe€T JHIUb H3MeHEHHIO ee NMapaMeTpoB MpuH TOK xe 
CTpyKType; | 

2) W3MCHEHHEM QOpMbl cTaTHYeCKOH xXapaKTeEPHCTHKH CBA3H, TO 
COOTBETCTByeT KaK H3MeCHeHHIO NMapamMeTpoOB, Tak WH CTPYKTYpbl CBASH 
(HanpuMep, 3aMeHe AHHeMHOK cBaAgH —- HeAMHeEHHO#H),; : 
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3) BBEeEHHEM JOMOAHUTEIBHOK XKECTKOH CBABH. 

Mocne Toro, KaK B PaCCMaTpHBaeMOM 3BeHe MpOn3sBeeHa KeaemMaA 
KOPPeKUMA CTAaTHYeCKHX XapaKTePHCTHK KeCTKHX cBaA3eH, HeOOXo- 
RUMO MO HaMWeHHbIM HOBbIM CTATHYeCCKHM XapaKTeEPHCTHKaM MpOH3- 
BeECTH [IPeBapHTebHYIO KOPpeKHMIO CTaTHYeCKHX XapaKTePHCTHK 
*KeECTKHX CBABeEH B NpeAbiMyuMx (MO CTPyKType) 3BeHbAX, Mocae Yero, 
CCIM 9T&@ KOPpeKWHA OKaKeTCA YJOBIETBOPHTebHOK, MpOMOJKHTh 
RaibHeHwiHh CHHTe3. 

B tex cayuaax, Korda yHKUMA CTOpoHHero Bo3MyuieHHA f(f) He 
3allaHa, NOCNeAHAA MOKeT TakxKe ObITh BAPbUPyeMOHM KOOPAHHATON, 4TO 
ABIACTCH CYIICCTBEHHbIM, OCOGeHHO JA BXOXHOTO 3BeHa HW 3BeHbEB, 
HMeCIOLWIMX CBH3H, RefcTByOllne C OTCeUKaMH. 





Puc. 13. K ompeyenennio PyHKUHH BO3MYLILCHHSA 


Bui6op Haniexkaueh dopmpl dynkunn f(f) Mo3sBoAseT, c OHOR 
CTOPOHBI, OOTeEr4HTh AOCTWKeHHE 3a aHHbIX MHHAMHYECKHX NOKasaTesen 
y CHCTeMBI, C Apyro,—-ynpocCrutn cTpyKTypy 91eMeHTapHOrO 3BeHa. 

Tlonaraa cTaTHy4eckylO XapaKTePHCTHKY CBA3H MNO He3aBMCHMOMY BO3- 
MYULCHHIO 34aHHOM, a TakKxKe M3BeECTHOK MpelBaPHTeAbHO BbIOPaHHy!o 
CTPyKTYpy 3BeHa M XapaKTePHCTHKH CBASeH, BbIleMHM TO yxKe onpe- 
NeleHHOH YaCcTM CHCTeMbI H3 3KBMBaAeHTHOH CTaTHyecKOH xXapaKkTe- 
PHCTHKH BXOJHBIX BOSTeEACTBHA O(y;) COCTaBAAIOULy!O HCKOMOKH uacTH 
©,(y;), NOarad MpH 9TOM, YTO B MOCAeENHIOW BXOAMT MW COCTAB/IAIOLUAA 
OT CTOPOHHero Bo3mMylneHua fF (2). 

Cuoca mO BepTuKataM MOmMyUeHHbIe TOUKH XapaKTeEPHCTHKH ¥,,(¥;) 
Ha CTaTHYeCKy!IO XapaKTePHCTHKY CBA3H MO CTOPOHHeEMYy BO3MyIle- 
HMIO, MpoBeweM U3 TOUeK MepeceyeHnA TOPH3OHTAIM B KOOPAMHAaTHYy!0 
cuctemy /(t)—-f Bo3myilawileh PyHKWMH AO MepeceyeHuA C BepTHKa- 
JAMA, COOTBETCTBYIOLIMMH B 3TOH KOOPAHHATHOH CHCTeMe MOCe0Ba- 
T@AbHbIM MHTepBawtaM BpeMeHH. CoeqHHAd HatieHHble TakKuM OOpa3s0M 
TOUKH M1aBHOK KpHBOM, NOAyYHM MCKOMYIO 3aBHCHMOCTD f (2). 

Ha puc. 13 mokasaH XO ONMCaHHOroO Boilie Nocrpoenusa. Touku J, 
2, 3, 4,5, 6 onpenensioT xapaktepuctuky 9,,(y,), a TouKu 1’, 2’, 3’, 4’, 
5’, 6° B KoOpaAuHaTHOA cucTeme f(t)—¢ NpHHadiexkaT MCKOMOK yHK- 


nun f (2). 
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Ecau nosyueHHasd dyukuna f(t) He ABAReTCA USHYECKH OCYLIeCTBH- 
Mof uM JONycTHuMOM, TO, BLIGpaB Tenepb dopmy pyHkuun f(f), HCXOA 
U3 YCAOBHA usuyecKOH OCYIWIeCTBHMOCTH HH BOMYCTHMOCTH, NOMaraem 
ee 3a0aHHOH HM MpPAMBbIM fMOCTPpOeHHeM BbIeIHeM H3 CTaTH4eCKOHN Xa- 
paKTepHCTHKH. 9, (y,) CocTaBAmoWUyIo, OOs3sanHyio dyHKunn ff). 

llonyyeHHad HOBaH CTaTHYeCKadA XapaKTePHCTHKA BXOMHbIX BoOseh- 
CTBHA HCKOMOM 4acTH, ONpetelseMaA pa3sHOCTbW: 


u (Yi) = Pu (Yi) — 94 (9) 


MOKET TeNePpb CAYKATb OCHOBaHHeM JAA KOPPeKUMH CTaTH4YeCKHX 
XapaKTepUMCTHK BBIOPAaHHbIX CBA8eCH HAM AAA CHHTE3A MONOAHUTeEABHDIX 
KOPPeKTHPYIOUlNX cBAsen. 


9. O cHHTe3e 3BeHbeB NIPH HaJH4HH cBA3eH, OONaRaIOMHX 
HeCJHHEHHDIMH XapakTepuHCcTHKaMH 


OcHOBHbIe HeAMHeEMHOCTH, BCTpeyaloliveca B CHCTeMaX aBTOMATHUe- 
CKOFO yYitpaBJeHHA, MOXKHO pa3letuTb Ha TPM pynnyl: 

1. Heauneftvoctu, cCBA3aHHble C BHAOM cTaTHuecKOH xXapakTepH- 
CTHKH 9JIEMCHTAPHOrO 3BeHa. 

2. Heaunehuoctu, CBA3aHHbIe C BUNOM CTaTHYeCKHX XapaKTePpuCTHK 
cBa3el. 

3. HeawHehuocTu, cBa3aHHble C BULOM (PYHKUHOHAIbHBIX BOS LeicTBHA 
Ha CBASH. 

Hennnehhoctu mepBpoh rpynmbl He BHOCAT HHKAKHX YCJOXKHEHHA NpH 
NOMb3OBaHHN TpacwyecKHM METONOM KaK Ip aHasM3e, TaK MW Mp CHH- 
Te3se QYNEMCHTAPHOTO 3BeHa. 

Hesnnefuoctu sTopoh rpynlbl MpHBOAAT K H3MeHEHHIO MapaMeTposB 
CBA3H B 3aBHCMMOCTH OT BeAMUHHbI BOSMeHcTByIOLeH Ha ee BXOM KOOp- 
uvatel. B cBow O4epedb, H3MCHEHHE MapaMeTPOB CBA3H BbISbIBACT H3- 
MeHeHHe BeJHYMHbI yria HaKOHa AyY4a NOCTPOeHHH a;, TAK Kak: 


F a: ao At 
Seo Ae Age aw 
rae 

A, —cocTaBanollad KO IppuuneHtTa A;, BKAOUAIOWIaA MapaMeTpbl 

cBasel C HHeMHDIMH XA@paKTePHCTHKaMH (HEHM3MeHAeMAaA 4YACTb); 

A, — COcTaBARIOWad KoOSppuunenta A;, BKMNOYAIOWAA MapamMeTpbl 

cBaseH c HeMHeHHbIMH XapaKTePpHCTHKAMH (H3MeCHACMAA 4aCTD). 

B cBa3v C 3THM, MIP MOAb3OBaHHH rpaduyecKHM MeTOJOM IIpH HaqH- 
UHH Y 3BeHa cBA3eH, OGaNaoOulMxX HeHHeHHbIMH CTATHYeCCKHMH XapaK- 
TePHCTHKaMH, Kak MpH aHamHse, Tak H MNpW CHHTe3e ITEMCHTAPHOrO 
3BeHa. TPeOyeTCA MONOAHNTeAbHaA KOPPeKTHPOBKAa, CBASAHHAA C H3MCHE- 
HH€M BeJIHUHHbI tg a;. 

Hakonell, HeMHeHHOCTH TpeTbeH Fpyiitbl He BAMAIOT Ha HaKJOH Ay4a 
noctpoenui. Oanako B 9TOM caydae Kak MpH anann3e, Tak WH MpH 
CHHTe3ge TpeOyiotcA AQMOAHHTeDHbIe MOCTPOeHHA, CBASAHHbIe C OTbICKA- 
HHeM HeEOOXOAMMBIX PYHKUMOHAIbHBIX BOSTEHCTBHA Ha BXOJe CBASH. 
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B cBasHh C HMeIOIWMMHCHA OCOGeHHOCTaMM NOCTpoeHH mpH HaMunH 
HeJIMHeEAHOCTH BTOPOA HIM TpeTbeHh rpynnbl, paccMOTpHM NoApoonee 
PasNeIbHO CHHT€3 9ICEMCHTAPHOrO 3BeNa MPH HaMUHH NOAOOHBIX CBAseN., 


A. Cuntre3 9N€MEHTAPHOLFO 3BEHA NPK HATHYUKH 
CBA3ZH, OONaNaimeh HerNnHeHHOH cTaTHYeCKOR 
XapakTePHCTHKOH 


PaccMOTPHM AA MPOCTOTH! 9.1CEMEHTAPHOe 3BeNO, Y KOTOPOrO HMeIOTCH 
AMMib Be CBA3H: OHa-—— AMHeMHad, OT He3aBHCHMOH KOOPANHATHI; Apy- 
ran-——HeMHehHad, OT HeKOTOPOK OCHOBHOH KOOPAMHATbl CHCTeMBI. 
I[peAnOJ0%KUM TakoKe, UTO H€3aBHCHMAaA KOOPJMHaTa IpexcTaBsaeT CO6OH 
NOCTOAHHOe CTOPOHHEee BOSMYILeHUe. 


Fs (Yt A F, (% J+A 
\ 





Puc. 14. K cHHTC3y 3BeHa TIPH HaJHUNH CBA3H, OOAaNalonyelt 
HCAHHEHHOH CTaTHYeCKOH XapaKkTepHCcTHKOH 


OTAOKMB BKOOPAHHATHOM cucTeMe 3BeHa i ero CTaTMYeCKyO Xapak- 
TEPHCTHKY M TOUKY K Ha OCH aOClLHCCc, COOTBETCTBYIOULYIO ycTaHo- 
BUBLUICMYCA 3Ha4eHHIO BXOJHbIX BO3efcTRHA OT NpAMOM CBaA3H NO He3a- 
BUCHMOH KOOPAHHATe, MpOBeAeM FOPH3ZOHTAIM, COOTBeETCTBYIOWMMe MOCe- 
OBATeAbHLIM 3HAYCHHAM BEIXONHOH KOOPAMHATH! 9CMCHTAPHOrO 3BeHa Y;, 
mo nepeceyeuuaA c ero cTaTHuecKOH XapaKTepucruKoh (puc. 14, TouKu 
1, 3, 5). Coeanuus Touxy / c TouKOH K, onpeteruM Haua/ibHoe M0.10- 
*KEHHe AyYYa NocTpoenuh. (B WHbIX BapWaHTaX CTPyKTypbl 3BeHa yron 
HaKOHa «Ayyuei nocTpoenuit a5, Onpedem#eTCA COPrsacHO H310%KeCHHOMY 
panee). He MenHaa NOKa HakIOHa Ay4a NocTpoennh, u3 ToueK 3,5... 
NpPOBOAMM Jly4uH WO NepeceyeHns C POPH3OHTaAAMH NPeLLIMYUIMX COCTOR- 
Huw. Tlonyuyenupie Touku 2, 4... coBMeCcTHO c ToUKOH K omnpefneant 
SKBHBAJICHTHY!O CTATHYeCKyYIO XapaKTePHCTHKY BXOJLHbIX. BO3eKcrBuh 
O(Y;), ABAAIOWULYIOCA NepBbIM MmpnOnwKeHHem. 
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Bpi6paB KOOpAMNATY y, B KavecTBe BXOAHOM KOOpAMHaT! AAA oOpat- 
HOM cBa3H (O BLIOOpe MeCTa BKAIOUCHHA CBAB8H ObINO CKa3aHO BbIlle), 
npopeweM B KBakpaHTe paccMaTpHBaeMOro 3BeHa TOPH3OHTaAIM CooT- 
BETCTBYIOIWMME MOCICLOBATeEAbHbIM 3HAYCHHAM KOOPAUHATH y,. Toukn 2, 
4..., OYMYWH CHECeHbI BEPTHKAIAMH Ha TOPH3OHTAIH COOTBETCTBYIOIMMX 
3HaYeCHHA y,, COBMeCTHO C TOUKOH K omnpeyxenaT cTaTHYeCKYyIO XapakTe- 
puctuky HeauHeAHO cBasH F,(y;,). 

Hcnoapsya NOWYeHHYIO XapaKTePHCTHKY, BbINHCMM 3aBHCHMOCTb 
iva,==f(y,) HW OTAOKUM ee B TOM xe HOOD aANAEHOR CuCcTeMe TAaK, 


uTOOL! MO OCH aOcuuccC pacnonaranuch 3HayeHuaA tg a, a 10 ‘OCH opan~ 


HaT —- KOOPAMHAaTHI yz. 
Aaa ysoOcTBa DanbHefiuux nocTpoennit mposéwem acnomoraTeabHult 
Ay W3 Havana KOOpAMHaT Noa yraom 45°. | 
Bei6pap Ha ocu aOclMcc MpOM3BOAbHy!O TOUKY @, OTJO2%KHM KOH- 
TPOJbHBIA sy4 ab, napadtaenbHbltt ayuy nNocTpoeHHh mpn BEIOpaHHOM 
HavaAbHOM 3Ha4eHMM yraa HaKNOHa @.. 


I] pomomKaa rOPH30HTalb, coorseTcTBylouly10 lle pBomy 3HaYeHHIO 
KOOPAHHAaThI y,, MO MepeceyenHa c XapaKTepuCTHKON tga, =f (yx); 


NaHeHHy!O TOUKY C MOMOUIbIO BCNOMOraTeAbHOrO ay4a Mepenecem Ha 
OCb opsAuHaT. Coequnad nomyyeHHyi0 Touky C c TouKof a, onpeneruM 
HaKIOH Ay4a MOCTpOeHHH AAA BTOPpOrO HMHTepBasa BPeMeHH C y4ueTOM 
H3MCHCHHA MapaMeTpOB OOpaTHoH cBa3H. Tiposona Tenepb H3 TOUKH J 
AY, MapasweibHblA JWHHUM ac, HO NepeceyeHHd C FOpH30HTabiO mMpe- 
AbLyulerO COCcTOAMHHA, Hafinem TOUKy 2’, KOTOpas Oymy4H cHeceHa Ha 
COOTBETCTBYIOULYIO TOPH3OHTaIb Y,, ONpeleHT HOBYIO TOUKY cTaTHye- 
CKOM XapaKTePpHCTHKH C YYeTOM BBeACHHbIX MOMpaBOK. 

I]popeaa avatOrMyuHble MOCTPOeHHA WA NOCAeAYIOUMX HHTEpBaJOB 
BPeMeHH, OnpeheiMM BCe TOYKH HOBOKH cTaTHyecKOH xapakTepHCTHKH 


cpasu F; (yx), COOTBETCTBYIOWIeh BTOPOMy NpHOrMKeHHO. Tak Kak 93TOH 
XaPaKTCPHCTHKE COOTBETCTBYIOT HMHbIC MapaMeTPbl CBA3H, TO . MOXKHO, 
BbIUKCMB MO HHM BTOpOe IIpHOAWKeHHe XapakTepucTuKH tg a= f (yx), | 
BHOBb MPOBeCTH YKa3aHHble HeCAOKHbIEe HET POCKET, Haida TpeTbe a 
O11 wKeHHE. | 

OnHako c AOCTaTOUHOH iA MpakKTHKH TOUHOCTbIO, He MpoBoraA 
NabHeAlWHX BBINHCeHHH, 34 HCKOMY!O CTATHUeECKYIO X&aPaKTeEPUMCTHKy 
HeMHEHHOM CBA3M MOXKHO IIPHHATb CPeAHION AMHHIO, AexKalllylo MexKAy xa- 


pakTepucTukamMu F,(y,)+Au Fy (y,) +A (NyHKTHpHas annua Ha puc. 14). 


B. Cuute3 S91CMCHTAPHOrFO 3BeEHA MPH HAMA 
HeNMHHeEHHOCTeH, CBASAHHHIX C BHAOM MYHKWUHOHAABHDIX 
BOSHTCHCTBHMH HA CBASH 


Zid MOACHEHHA METONa CHHTe3a QICMEHTAPHOrO 3BeHa NPM HaMyHH 
HeMHeEMHOCTeH, CBA3AHHbIX C BHOM QMYHKUMOHAIbHBIX BOSMeEMCTBHA Ha 
CBA3H, PaCCMOTPHM THIMUHbIA WA CHCTCM ABTOMATHYeCCKOTO yipaBjAeHHA 
ciyya CBa3H, OCyecTBAMO leh BOszehcTBMe B PYHKUHH | TVPOBS BE ACHES 
ABYX KOOPAMHAT. : 
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Bbigenus coracHo H310%KeHHOMY BbIWe CocTaBAMOly!o craTHyeckot 
XAPaKTeEPHCTHKH BXOHbIX BO3LZeEMCTBHA MCKOMOM UacTH %,, (yj), OTOKAM 
ee B KOOPAHHATHOM CucTeMe y;—- Six; paccMaTpuBaeMOro 3BeHa HM NPo- 
BeeM BePTHKaIH 4epes TouKH /, 2, 3, 4... XapakTepucTukn, coorT- 
BETCTBY!OLUMe 3HAYeHHAM ,,(y;) AA NOCeAOBaTebHBIX HHTEPBAAOB 
Bpemenu (puc. 19). 

Bpui6pas, Matee, OMHY HS KOOPAMHAT CHCTeMbl Y, 34 OHH U3 mpel- 
NOWaraeMblX COMHOKUTeTeH, NMPOBeAeEM CFOPH3OHTAAM, COOTBETCTBYIOWIMe 
NOCIe€AOBATe/IbHbIM 3HAYCHHAM KOOPAHHATH! yy, H OMpPeeHM TOUKH Mé- 
peceyeHua MX C COOTBETCTBEHHbIMM BepTHKatamu (TouKH 1’, 2’, 3’, 4’... 
Ha pHc. 19). 

Yepes HafiaeHupie TouKH 1’, 2’, 3’, 4’ u3 Hayala KOOpAMHaT Npo- 
Belem yuu, KOTOPbie OyAyT MpedctTaBlaTh coOoK mocAedOBaTeAbHble 


Y; 3 
¥ 9 
1 : ¥ Ysa 
/ Ste ree Ls 
as C1 7 13-7 8 
— = e e a s ad tee . ERS ca y 
Ae ZEA in ae 
/ A y G2 
Ad aoe Reepeiced '4 pee 
1 I'sts aa" = 
/ St 
Wi oy 
, ‘OM 


Puc. 15. K cHHTe3y 3BeHa IPH HaJHYHH CBA3H 
C HEJHHEHHbIM (yYHKWHOHAAbHbIM BO3ReHCTBHEM 
(ipoH3BeqeHHe ABYX KOOPAHHAT) 


NOAOMKeHHA CTATHYeECKOH xXapaKTepHCTHKH cBA3H. Bywem Temepb uCKaTb 
KOOPAUMHATY, MpeAcTaBAsouly!o CoOoOM BTOpOh cOMHOMKUTeNb. [a aToro 
BbIGepeM ODHY H3 CTATHYCCKUX XaPaKTePHCTHK CBA3H 3a OCHOBHY!O. 

(Ha puc. 15 ocHOBHad XapakTepHCTHKa, MpOBeNeHHad X2KHPHOK AN- 
Hue, COOTBETCTBYeT TpeTbeMy HHTepBajy BpemeHH. BpiOop xapakte- 
PUCTHKH MPpOH3BOleH HW AUKTYeTCA AMUWIb yXOOcTBaMH MacuITa6a NO- 
cTpoenua). []1popeaqeM TrOpH3OHTab ab, COOTBETCTBYIOLUYIO SHAYeHHIO 
KOOPAMHAaTE! y,, MpeAnOwaraemMOh B KayecTBe BTOPOTO COMHOMKMTENA, 
AAA TOTO Ke HHTepBata BpeMeHH (y,,). 

ToukH MepeceyeHuA CTaTHYeCKHX XaPaKTEPHCTHK CBASH, MOCTPOeH- 
HbIX JIA OTMCbHBIX HHTEPBalOoB BpeMeHH, C sHHMeH ab, OyAyun CHe- 
CeHbl Ha OCHOBHYWO xapaktTepucTuKy 0;— 3’, yKaxyT nOTpeOnbie 3Ha- 
ueHMA KOOPAMHATH! y, Mid 3TUX HHTepBanoB BpemeHH. Ecau noayuen- 
Hbieé 3HAYeHHA KOOPAMHATHE y, COBMadaioT C UCTHHHBIMM WIM O1H3KH 
K HHM, TO BbIOOp KOOPAHHAaT NpoOusBeweH MPaBHAbHO. 

Tak Kak HeOOXOAMMbIe MOCTPOeCHHA BeCbMa 3/IEMEHTAPHb, TO, Npo- 
H3BOA8 BapMauuH KOOPAMHAT B KayecTBe COMHOMHNTeTeH, He Mpesncta- 
BIACT Tpyha ONPCAeIHTb HCKOMOE pellenHe, eCcJIH TaKOBOE TipWHUAWMHK- 
aNbHO BOSMOXKHO. 
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B sakauenne 3aMeTHM, “TO YKa3aHHbIMH fiyTaMM MOryT onpediées 
AATbCA XAPAKTEPHCTHKH H MeCTA BKAIOYCHHA JIA HHbIX OPM HeAHHef- 
HbIX CBAeH, MPH BHECeHHH COOTBETCTBYIOWNMX H3MeHeHHA B rpaduye- 
ckHe MOcTpoenua. 


10. Onpegejenne nmapamMetpos cBa3eit 


B nmponecce rpaduyeckoro CHHTe3a 9eMeHTApHOro 3BeHa ONpele- 
AMOTCA: CTPyYKTYpa 3BeHa, YHCIO KH MECTO BKJIIOYCHHA YINPaBAAIOWWUX 
MH CTaOWIM3MpyiOulMx cBa3eH, CTaTHYeCKHe XapaKTepHCTHKH cBaA3elt 
MK yroOJ) HaKAOHAa AYYa MocTpoennh. 

YMCAeHHbI€ 3HaveHHA MapamMeTpoB cBAseH MoryT ObITb ONpenereHbi 
Ha OCHOBaHHH MpOCTeHUIHX COOTHOWECHHH, CBASbIBAIOULMX MapaMeTpbl 
CHCTEMbI C YIlaMH HaK/lOHa CTATHYeCCKHX XaPAKTeEPUCTHK CBAseH MW Ay4a 
nocTpoeuui. 

O6paulanch K OO06uleHHOMY YpaBHeHHMIO 97eMeHTapHOorO 3BeHa (1), 
HETPYQHO YCTAHOBHMTb 3TY CBA3b. 

YpaBHeHHA CTATHYeECKHX XapaKTepHCTHK MpocTeHulMx cBaseh GyayT 
MM€Tb BHI: 


P,Q) =k,- FO; 
Pi (Vx) = Ro + Yu3 
Fe(Ve) =F (Ve) * Ve- 


OrTHoulenHe BXODHOK KOOPIHHAaTbl KaoKIOH CBA3H K ee BOSseH- 
CTBHIO Ha BbIXOZe Oy eT MmpetcTaBaTb COOOH TaHreHc yraa HaKkJlOHa 
CTaTH¥e€CKOH XapaKTEPHCTHKH CBA3H MO OTHOUICHHIO K OCH a6cilMcc 
B Wa@aHHOH TOUKEe, T. @.: 


{t ] 
nar sa es tg B, = const; 
Yk 


1 
———_—_— = — = { pon const; 
Fi (a) hy 8B 


Ye | 
= ft =— 
FG) fG)° 8 


Fee Mt cdl 
ki’ Ry’ f(ye)? 7° 
METPbI KaKDOH CBA3H, MPHYeM B NepBbiIX ABYX 9TH NapaMeTpbl MOCTO- 
AHHBI, TAK KaK CTATHYeCKHe XapaKTePHCTHKKH CBA8eM AMHeAHBI, a Tpe- 
THA KOOPUUMeEHT BKNOUaeT B CeOA MePeMeHHbIe mapaMeTpbl HeHHeH- 
HOM XapaKTeEPHCTHKH CBABH. 


KoadpuunenTot BKJO0UaI0T B CeOA JAHWb napa- 
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BBoast B paccmoTpenHé feomeTphuecKue 3HadeHHA YFIOB HakaONa 
CTAaTH4eCKUX XapakTepucTHK cBAselt (pHc. 16) H MacuITaOHbie KospPpHn- 
ILMCHTH, MOYUMM OKOHYATC.IbHbIe PaCcueTHble BbIPAKeHHA: 


, InN+ 
4) ae Pepe eieie ee J 
ig a tg By Ma? 
Myk 
Fs Ce Poa ae ; 
tg Pg == tg Pe Bo (7) 
x 
f Mye 
tg B, == tg By - Me 


C ppyrof cropoubl, TaHrenc yrvia Hak.1OHa .1y4a MOCTpOeHHH paBeH: 


oe At 
y _— 
Se 
rile 
Aya, $y -f yt. ay 
KosdcpuuneHTb! @,; dy; ... A, 3aBHCAT OT HapaMeTpoOB 3BeHa H CBH= 


3eH, MPH4eM HeKOTOPble H3 STHX KOIPPMUNENTOB AB-MIOTCA HSBECTHDIMH, 


Yj, | 





Puc, 16. K onpegeaenvio lapaMeTpoB CBa3eH 


Tak Kak flapaMeTPbl 3BeHa M 4YaCTH CBA3eH (OCHOBHDIX) ABIAIOTCH 3aNaH- 


HbIMH BeJIMYHHaMH. : 
Mlepexoaa K reoMeTpM4eCKOMY 3HaueHHIO TaHrelca yrula (puc. 16) 
H BBOAA MaCUITaOHble KOIPDHIHEHTH, NOY UHM: 


Ming ML Me 


f 
te a, = tea, f= 
5 ‘ > ’ Myi A; Myi- 


oTKy Ma: 
ee. a (8) 
tga; Myi 


A, ~~ Ay - ie + a, = 
Hakoueu, MexKAY KOIPMUULNEHTaAMH a, W yrlaMu HakKOHa COOTBET- 
CTBYIOLWMX CTATHYCCKHA Xa pakTepuCTHK cBAgen CYIMECTBYET Npoctasxv 
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CBA3b, ONpeeiAeMaA COOTHOLWICHHAMH: 


ay sil yy 

tg By ” 

ay : 

ig b  " °) 
as 

ea Sere Th, 

tg Bs : 


re ,—— MOCTOAHHbIC KOIPPULMEHTHI, 34BHCALLNe OT NMapameTpoB 3BeHa 

H YaCTH MapaMeTPOB CBABH. | 

Takum oOpa30M, Ha OCHOBaHMM MpocTefmMx reOMeTpHyecKHXx cooT- 

HOWCHHA, MO.1y4aeMbIX H3 YepTexka, ACNOAb3yA cCooTHOWeHHA (7), (8), 

(9) H 3a2aBadcb ONTHMAIbHBIMM 31aYeHHAMM 4“aCTH MapameTposB cpBaseli, 

He MpeACTaBdeT OCOObIX 3aTPYAHeEHHA ONpeweANTbh BCe YHC.IeHHbIe 31a- 
N€HHA MapaMeTPOB 3BeHa H CBA3eH, BXOAMWHX B ero cTpyKtypy. 


Sakm1o4uenne 


Ppaduuecku MeTox cuiTe3a, npedioxKernelh B Hacrosutett padore, 
ABARETCA OOOOWEHHIM, MPHONHbIM Jd BeCbMa WMpOKOrO Klacca CH- 
CTeM aBTOMATHYeCKOrO yiipaBleluA MH peryaHpoBauua. Meron onuna- 
KOBO IIpHfOReH Kak AAA 34MKHYTBIX HM Pa3OMKHYTHIX CHCTeM aBTOMaTH- 
N€CKOrO peryHPOBaHHA HH ypaBJeHHA, TaK WH 2A MOCTPOeHHEIX M10 
KOMOHHUPOBaHHOMY MpHHuury. 

MeTod, 103B0.1deT NPOW3BOMUTh CHHTeS CHCTeM Ip OOAbWMX OTKA0- 
HEHHAX C YYeTOM He/MHEMHOCTeH CTATHYeCKHX XaPaKTEPHCTHK 9.1eMeH- 
TaPHBIX 3BEHbeB CHCTCM, CTaTHYeCKHX XapakTePucTHK CBA3eH CHCTeMbI 
M HeJIMHeMHOCTeH PYHKUMOHAAbHbIX BOSMeACTBUH, HMEIOLLHX MeCTO B CH- 
cTeMe. : 

[lockoabKy MeTO ABAeTCA NPHOAWKEHHBIM, TO OH Obi! noABepruyt 
PacieTHOM M SKCNEPHMCHTaIbHOK NMpOBepKe Ha KOHKpeTHblx ipHMepax 
cuctem 2, 3, 4 u 5 nopaakos. Pacuernaa u 9KchepuMeHTaibnas Ipo- 
BepKa MOKa3zata AOCTATOUHO BbICOKYIO MpakTHYeCKy!O TOUHOCTb MeTOAa, 
ero HariAHOCTh H MpocToTy. | 

Manaraemblh B HacToauleA cTaTbe B OGOULeM BHAe MeTOM CHHTe3a 
AOBENCH O WHKCHEPHBIX OPM, MO3SBOAAIOMLHX HX HeMocpeACTBEHHOe 
MPMMCHCHHe Ha MpakTHKe WA PelleHHA KOHKPeTHbIX HH KeHePHbIX 
3amay. 

Waa waaocTtpaunu HWKE MPHBOMATCH pe3yAbTaTLl OAHOFO H3 Mpu- 
MEPOB rpaduyeckoro CHHTe3a CHCTeMbI aBTOMaTHYeCKOrO pery.1HpoBaHHns 
“YeTBEPTOFO NOpHAAKA. 

CuHTesHpoBatach CucTeMa peryjMpoBanHa CKOPOCTH 9/eKTPOABHra- 
TeA MOCTOAHHOTO TOKA HeOO/JbWOK MOWHOCTH, MMTaeMOro moO cHcTeMe 
reHepaTOp-ABHFaTelib. 
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Ila cucTeMy ObLIH HaJlOX%KeHbI Ce AYIOWHe YC.1OBHA: 


a) mpu HaOpocax uw cOpocax Harpy3Ka CHCTeMa LOKHA o6e- 
CHeENMBaTh NOMMEpXKaHne MOCTOAHCTBA 3aNaHHOK CKOPOCTH n==1200 06/mun 
c tounoctaio 0,1%/,; 





Ramuux Ha2pysne 
re 






Puc 17. [pununnvaabHaa cxema CHHTe3HpoBaHHon 
CHCTeMbI peryAHpOBaHHs 


6) nepexo.lHplf npowecc mpu HaOpoce Mu cOpoce Harpy3ku 
MOKeT ObITb KOTe6aTeAbHLIM, HO He JO MKEH COAepHKATh OO.1ee /ByX 
KoeOanuh; 


mi | | | 


“ 
a 
fs 
4 
E: 
‘a 
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ae 
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ze 
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Puc. 18. BajyanHaa MH pacueTHaA XapaKTEPHCTHKH 
HepexogHoro lmpowecca CHHTE3HPOBaHHOH = CH- 
CTEMbL peryHpOBaHHs 


8) MAKCHM@JIbHOe OTKJOHEHHE CKOPOCTH OT 3aMaHHOrO 3Haile- 
HHA pH HaOpoce Hu cOpoce Harpy3Ku, 6AW3KOH K HOMHHA/IbHOA, He 


HOJOKHO MpeBLlaTh 5°/y, | 
r) uepes 0,7 cek OTKAOHEHHE CKOPOCTH OT 3aAaHHOrO 3HaTe- 


HMA HE LOMKHO npeBbiwaTb 1°/4; 
| n) ABMraTelb BKOUaeTCA Ha MOCTOAHHYIO Harpy3ky. 
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Cuctema cuHTesupoBanacb Mo 3aqaHHomy KoneOaTebHOMy Mepexol- 
HOMy MIpOWeccy, yOBTeTBOpAOUeMy MOCTaBAeHHLIM ycnosuam. IIpu 
CHHTese€ B KauectTBe ABUraTeAA Oblla NMpHHATa MalwMHa mocTosHHoro 
Toka Tuna ITH-45, a B Kayecrse renepatropa— OMY-25/3000. ; 

B pesyabtate cHHTe3a Oba moayy4ena KOMOHHUpOBaHHad CHCTeMa 
PeryJHPOBaHuA, NPHBeeHHasd Ha pc. 17, uMewULad ynpaBasmoMMe cBAsK 
NO CKOPOCTH (10 OTKOHEHHIO peryaMpyeMofi BeAMUMHBI) C BCTPe4UHBIM 
HanpakeHHeM B Wen CBASH M MO MOMeHTY (110 Bo3MyueHMO). Tpx 
CHHTese OblIM MPHHATLI BO BHHMAaHHe TakxKe BHYTpeHHve HeAMHeHHBIe 
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Puc. 19. OkcnepHMeHTaIbHbIe HM pacueTHBIe XaPpaKTePHCTHKH MepexoOAHbIX Mmpo- 
WeCCOB CHHTC3HPOBaHHOH CHCTeMBI perysaMpoBaHHuA 





cpish OMY of ToKa nonepeyno wenu, yuMTEBalOUe pa3MarHH4uuganw- 
ulee MeMCTBHe peaKUMM AKOPA HM KOMMYTHPYIOULHX ceKUMA, 

Io BblOpaHHbiM MapaMeTpaM M XapaKTepHcTuKaM CHCTeMbI rpagu- 
Ne€CKHM MeTOOM [1] G6bm1 mpousBeaeH pacueT nepexonHoro npowecca 
B ClpOeCKTHPOBaHHOM CucTeme. Ha puc. 18 npuBeneno cpaBHenue HCXO‘- 
HOM KpuBOM NepexoaHoro mpouecca c NOAYYCHHOK pacueToM y cnpoek- 
THPOBaHHOM CHCTeMbI (@ — ucxOnHas, 6 — pacuertuaa), 

Ha puc. 19 npupeneHo cpapHenne pacueTHUX nt 9KCIEPHMCHTAJIbHbIX 
XaPaKTePHCTHK MepexXOAHBIX MpoueccoB B CHCTeMe (paccmMaTpuBasica 
cOpoc Harpyskn). CyulecrsenHoe pacxoxkjenne MexK Ly PacueTHbIMH H 
SKCHEPHMEHTAIBHBIMH =XapaKTePHCTHKaMM, O6yCOBAeHHOe rucTepesH- 
com OMY, HaMeyaeTca auulb mocne ogHOrO noiynepvola KoneO6anuh. 
PacueTuble xapaKTepHcTHKH, Noy4eHHble C yueTOM rHucTepesuca, WawT 
NOAHOe COBNaMeHHe C 39KCHeEPMMeHTa/bHbIMH. 
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Aloxm. mexn. nayk, npog. H. 1. EPMOJIHH 


CTABHJM3AUHA CKOPOCTH BPALEHHA MAJIOMOLUHbIX 
3JIEKTPOABHIATEJIEH MOCTOAHHOFO TOKA 


* Baegenne 


Cra6unv3alua CKOPOCTH BpallleHHA MANOMOMIHEIX 97eKTPOABUraTenett 
MNOCTOAHHOTO TOKA B HacTOsllee BpeMA WIMPOKO MPHMeHAeTCA B cre- 
WHaIbHBIX YyCTaHOBKax HW oObeKTax. MomwHocTtb Takux ABMrateneh 
KOeONETCA OT HECKOJBKUX eCAHHHIL MO HeCKONbRAX coTeH BaTT. Jlna 
CTAOHIM3aWHH CKOPOCTH BpalileHua MX OOBINHO HCNOAbsyeTca naOcKHA 
WeHTpOOexKHNK BHOpalMOHHBIA peryaATOp, mepwHomMyeCKH BKNOGaIOWHE 





Puc. 1. Cxema apurateaa Cc peryaaTopoM 


MPH pa3sMblKaHHH CBOHX BHOPHpyloWwHX KOHTAKTOB LOOaBouHoOe Conpo- 
THBIeHHe WI B Wenb Bos6yxKAenna (prc. 1), Han B Wenb Akops. Pery- 
JMpyeMbiA JBHraTedb, Kak MpaBuNO, HMeeT WapatenbHoOe BO36yKAeHHe, 
XOTA BCTpeyaloTcA HM CXeMbI JpuraTeteh C MOcAeLOBATeAbHbIM BO36y- 
*KMCHMEM. 

Kak H3BeCTHO, MAOCKHH BHOpauHOHHbId peryJsTOp cKOpocTH Bpa- 
Il€HHA BbINOJIHACTCA B BHJe QMCKa Ha Bally peryaupyemMoro ABuraTesA 
C %KeCTKO 3akpenweHHOK Ha HEM MOCKOH ynpyrok Mpy2kKMHOM Cc KOH- 
TAKTOM Ha ee KOHUe (pvc. 2). SToT KOHTaKT Mp Bpalilenuu peryan- 
TOpa BHOpHpyeT BMeCcTe c NpyxkHHOA MH NepwOdMueCKH KacaeTCA Apy- 
rorg HenOJBMKHOrO Ha AWCKe yCTaHOBOYHOTO KoHTakTa. TlocaexHnA 
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B 9ACKTPHYeCKOM OTHOMECHHH H301NpOBaH OT AMCKa. TipyxuHa Ww ycta- 
HOBOUHBI =KOHTaKT COCAMHeEHb! C JBYMA KOHTAKTHBIMH KO/IbUaMH, Ha 
KOTOPHIX PaCMOAOXKeHb WETKH JIA COCAMICHHA 3aKHMOB noOaBouxoro 
CONPOTHBACHHA B LenM BOsOyKMeHHA C KOHTAKTAMM peryAATOpa (puc. 1). 
IIpu 3aMKHyTBIX KOHTaKTaX peryAATOpa 9TO CONMPOTHBAeHHe INYHTH- 
pyeTca, MPM pa3OMKHYTHX-——BK.NOUAETCA MOCTEMOBATeABHO B_ LCTIb. 
Tipu BuOpallWd KOHTAKTOB pery.sTopa B YCTAHOBHBIIeMCA PexKUMe 
CONPOTHBIeHHe enw BOSOyKAeCHHA ABuraTelsA cKaykooOpa3Ho copepwaet 





Yeman0BoYAbitl 
KOHMAKM 


KOHMEKM 


Puc. 2. BuOpalMounbih peryantop 


nepunonMyeckne KOJCOAHHA OT 3HaNCHHA fg AO BeMYMHbI ret p OKONO 
HeKOTOpOrTO cpeAHero SpPekTuBHOrO 3HaNeHHA ZTOTO COMPOTHBCHHA 
¢ yacToTOH aprokone6anuk [2, 3]: 


Teap = la t-Tp* Ps (1) 
re 


fe—CONpoTHBAenne OOMOTKH BOBOYKDeHHSA, 
0— NoOapounoe CONPOTHBeHHe B ILern Bo3s6yxKAenuA (puc. 1); 


t 
ty = FET OTuocuTenbuas pa3OMKHYTOCTb KOHTAKTOB pery- 
p lea 
nATOpa; 
t, u t)—-BPeMA 3aMKHYTOTO M pa3sOMKHYTOrO cocTonHH ero KOH- 
TAKTOB. 


OppekTHBHOe CONPOTHBACHHE Fong ONpPeenAeT CpenHee SHayeHHe 
TOKa BosOyxXAennA, OOecMewMBaloulero CTAaOMIM3HpyeMy!O CKOPOCTb Bpa- 
IUeHHA JBUraTesA pH AaHHOM pexume paOoTH. Iipn u3smeHeHHM 9TOrO 
pexKHMa MOCTOAHCTBO CKOPOCTH BpalleHuA ABUraTerA NOMMEePKUBACTCA 
ABTOMATHUCCKUM M3MCHEHHeM OTHOCHTeEbHOK Pa3sOMKHYTOCTH KOHTAKTOB 
peryaaTopa T,, CHOCOOCTBYIONIMM COOTBETCTBYIOWEMy H3MCHCHHIO a(ppek- 
THBHOFO CONPOTHBACHHA WeNH BOSOYXACHHA Fey. OTHOCHTEbHaA PpasoM- 
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KHYTOCTb KOHT&KTOB %t, B MpeNeAbHbIX Pe%KHMaX paOOTH! H3MeHAeTCA 
OT 3HaueHHA tT, 0—mpu pabote ABuraTejA BXONOCTYIO MU Han6oAbUleM 
HalmpsKeHHM Ha €FO 3a%KHMaX NO BeHYMHbI t, =~ 1— npn pabote ero 
NO NOWHOK Harpy3KOH WH HaMMeCHbUIeM HalpsxKeHun. 

B mpomecce cTaOWAM3auMM CKOPOCTH BPallleHHA 31eKTPOABHraTenA 
HeHTPOGex*HbIM BHOPaWWOHHbIM perytATOPOM UMeIOT MeCTO nepHorH- 
UeCKHE OTKAOHEHHA CKOPOCTH, TOKa AKOPA, TOKa BO36yx%KAeHHA UM Apy- 
rMX BeAHYHH OT HX CpeAHWX 3HaueHHH. HM3mMeHeHHA 3THX OTKAOHeEHHH 
MOXHO NpeACTaBHTb OnpewereHHOH CucTemOH AuppepenyMarbHuLlx ypaB- 
HeHHH, NOSTOMY WerbiO HacToAuleh paOoTh! aBaseTcA cOoCcTaBjeHHe x 
aHa/IH3 PeWeHHA ypaBHeHHH mepeXOJHbIX MpoOWeccoB npK cTaOwHsalHH 
CKOPOCTH BPpalleHHA SICKTPOABHFaTeAA NapaaieabHoro BoO36yxTeHHA 
NyTeM BO3eHcTBHA BHOpauMOHHOrO peryaaTOpa Ha Wenb BOs6yKTEHHA 
ero (puc. 1). 


YpaBHeHHA MepexoOAnHIX NpoweccoB npH cTa6waHsalHH CkOpocTH 
BPawleHHA SNEKTPORBHTaTedA MapadlentbHoro BOs6yxXeHHA NyTeM 
NepHOAM4eCKOrO BKJWYEHHA MOOABOUHOTO CONPOTHBAeHHA B Lelb 

BOSOYXKACHHA HEHTPOOeXKHbIM pery.ATOPOM 


Jlaa mojyuenva aMHeMHEIX AuddbepeHunatbHDIx ypaBHeHHit paccma- 
TPHBaeMbIX MepeXOAHbIX MPOWeCCOB HYXKHO JONMYCTUTb, TO KpHBaA 
HaMarHWYMBaHHA 9/1EKTPOBHTaTerd B pabo- 
ye TOUKE 34MeHACTCA KaCaTeIbHOH (puc. 3), 
MHLYKTHBHOCTb WeNH BO3SOyYKZeHHA ero IPH 
KONeOaHMAX TOKA BO36yKJeHHA NpakTu- 
4YeCKH OCTAeTCA NOCTOAHHOH KH Hal psKenne 
MCTOUHHKa MOCTOAHHOFO TOKa HMeeT HeE- 
M3MeHHOe 3HayeHHe. IIpn 3Tux Ronyule- : 
HHAX Pe3YJIbTHPYIOWHH NOTe3HbIK MOTOK 
nomoca mpw KOTeOaHHAX TOKa BO36yxKTe- |. 
Ha B Mpolwecce 34MbIKaHHA WM pasMbikKanua ® 
mOOaBOYHOTO CONPOTHB.eHHA B Wemu BO3- 
OyxKeHHA ABHTaTeAd BHOpallHOHHbIM pery- 
AATOPOM MOXKHO C ROCTATOUHDIM TMpHOAH- 
*KeHHeEM MpelcTaBUTb Tak (puc. 3): 





P== Py + kl, a Rola (2) Puc. 3. Kpvpaa namarnuunsa- 
HHA WBHraTean 


rhe 


Po— NOCTOAHHaA COCTABAAIOLAA MOTOKA, OTCeKaeMad Ha OCH OpJH- 
HaT KaCaTebHOH K KPHBOM HaMarHHM4nHBaHHA B TOUKe CpenHeroa 
SHAYCHHA pe3yAbTHPylOWUlerO MOMe3HOrTO MOTOKA MoAWwCa, 
B MaKcBelax (puc. 3); 
l--e9\ @D 

hy = (5 a) 52 [.4xc8/a}— NOCTOAHHBIA KOSPUUKEHT, XapaKre- 

PH3y!OuwMh HaKMOH KacaTeJbHOH kK KpH- 
BOW HaMarHWYHBaHHA (PHC. 3);, 
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Rocce eas porary A o pape -— MOCTOAHHDIA KOSPDUINMEHT, XapakTe- 


pH3yioulMA pasMarHMunBaioulee Neh- 

CTBHe peaKUHH AKOPA Ha M10.1e MOAOCOB; 

P,——HOMHHAIbHbIA = pesyAbTHpyOulMA = NOTesHbIA MOTOK Nomtoca 
B MAaKCBe/NaXx, 


npu 39TOM 


|, W 1,——Cpeane 3HaveHHA TOKOB BO3OyxKACHUA H AKOPA B ammepax, 


AWp - Dy 
oy 

AW, —cyMMapHad M. 1. Cc. MonepeyHOH, MpOOAbHOH WH KOMMYTAILHOH- 
HOA peaKUWH AKOPA MPH HOMHHAIbHOM TOKE ero Ha Napy MNO- 

JOCOB; 
AW, == 2Wyly—M. A. Cc. BOsOyKTeHHA Ha Mapy MOjMOCOB, COOTBET- 

CTBYIOULaA CpeMHeMy TOKy BO30y>2KMeHHA. | 
IIpu ycTanopupumemca pexkume paOoTel ApuraTeda Cc ILe HT pOOeKHbIM 
BUOPaUHOHHbIM pery.ATOPOM B Wen BOZOYXKAeHHA YpaBHeHHA PaBHOBEe- 
CHA 9. 0. C. H MOM@HTOB Ha Bay H CKOPOCTH BpalileHHaA CHCTeMbI JiBMra- 
TeJIb-Pery-INTOP JIA CPCAHUX BeM4MH, C YueTOM YpaBHeHHA (2) u [2], 
Oy nyt: 


CO S209 D Sb Tia) 
U —lprvap == 9; 
Da DoF Bylo Balt: 





2Wy 
DP! = P+ 1.7 ,.AW, = P(I a Uleeats yt (3) 
 2Woka 2W 
+ hs is kp las 8 ky Py; 
cP! 9.81-M,=0, M,= Mo -+: Row; 
rw «Sill Ug == aed (hy — da): 


pu cra6vin3alun CKOpOCTH BpalllcHHA JIBHraTeA# CKOPOCTb, TOKH 
AKOPA HW ROBOYK HHA, Pesy-IbTHPYIONMA MarHUTHBIA MOTOK HW T. A. 
pu BHOpalHA TOABWOKHOrO KOHTaKTa per yastopa cope pulaloT HeOOuMb- 


UIMe MHePHOMYeCKHe OTK-1OHE HHA Aw’, Ai), Nib, Ao , Ao : Ay’ Mi Arseg 


OT HX MOCTOSIHEIX cpeAuux 3nayeHH, B cBa3v c 9TMM ypaBHeHua (3), 
¢ yueTtom [2, 3], B 9TOM pexkumMe NpHMyT csecyloNMh BHA: 


; FSi, 
U = ¢ (ing -t- An’) (@-+ Ag’) + Uy Ala) Pa + ra) + La | 


| 
i; d Ag 4 
U — (15+ Ais) (v5 op + Are op) ~~ Wy = = 0; | ( ) 
P+ Ag’ == Do + Ry UU, = Aiy) — ky GR AL) 
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7 yy / 2W 2W k 
B+ Ae” = (P+ do!) (1+ ete pe) + ots Ge 


WG 
xX Vat Aia) — ets ae Po; 
d Aw’ 


dp 7 & (P+ Ag’) (I, + dia) — 9,81 (4) 
X Mo — 9,81 + & (Mp 4 Aw’); 
i a + (9 +- Aw’)? + sin (Yo + AY’) = — % (Yo + AY’ — qo) . 


IlepwoOMyeckyi0 MpAMOYrOAbHY!0 KPHBYIO H3MCHECHHA BO BPeMeHH 
CONPOTHBACHHA Hem BOSOyKMEHNA ABHTaTeA” OT 3HAYeHHA 7, 10 BelH- 
WHHBI (7,-+- 9) MPH 3aMbIKaHHAX WH Pa3MbIKaHMAX KOHTAKTOR peryaAaTopa 
C yroBoH 4YacTOTOH aBToKoeOanHk (puc. 4) ahaMTMYeCKM MOKHO Mper- 
CTABUTb B OTHOCHTE.JIBHBIX €HHH- 
Wax Ce NYIOLWHM MpHOAWKeHHEIM 
TPHFOHOMeTPHYeCKHM paoM [2]: 





9,81. 6 





Ar; 
b 
Ary ap (t) = r =P = ay — 
9 b agio 
— a (1 —cos ,f,) sin o,f — 
— < (1—cos 2w, #5) - sin 20,¢ +- 


a es (1 — cos 3w,f;) - sin dw,f, 





(5) 
r fle ‘ 
p p (1 — 2t,) ao Seo 
= a ; 9 Op foo Fame JOMbINQHUE HOHMAKMET 
b agio b agio = PQIMBIKAHE HORMEXME 


(5a) | | 
HM HOMMHaTbHOe 9eKTHBHOE CO- 


NpOTHBeHHe Lenn BO3OYK1eHHA: : 


é 


—_ Puce. 4. Kone6anua conpoTuBprienua wenu 

Tb afo = Ts | 0,5 p [om]. : K pea n 
BO3OYXICHHA WH CKOPOCTH BpalleHHA pH 

TaK Kak OTK/IOHEHHA BCeX Ne- pa6oTe BHOpalHOHHOrO peryjaTopa 


peMeHHbIX BeJM4YHH B CHCTeMe | 
ypapHenukt (4) OT HX CpeHHX 3HaYeHHA NMpM cTaOuIM3allHH CKOpPOCTH 
BPAlileHHA ABHATeAA MpPaKTHYECKM OKAaSbIBAIOTCA OTHOCHTEAbHO MaJIbIMH, TO 
Np mpeoOpas0BaHuu ypaBHenuht (4) MoxKHO 6e3 GoAbWON NorpewHOcTU 
peHeOpeub MPOW3BeMeHHeM MH KBapaTOM 9THX MA4/JBIX BeMYHH H Mpo- 
H3BeeHHeEM HX Ha MpOW3SBOLHbIe OT HHX. Torga, BbIYMTad H3 ypaBHe- 
Hu (4) ypaBHenna (3), 3aTeM MOAeIMB MepBEle ABa W3 HUX Ha HOMKH- 
HaJbHylO 9. 0. Cc. AKOpH £y=—=CooO,, BTOpbie JBa—Ha HOMHMHAAbHbIA 
noToK @,, NATO@e —Ha HOMHHAIbHBIA BPallaioulMH MOMeHT JABHraTeA 
M,=cP,-J, 4’ wectoe—Ha yrot % H Aanee npeoOpasopas, noay- 
UHM CJeNyIOWyIO CHCTeMy YypaBHeHHH TepeXOHbIX MpPOLeCCOB B OT- 
HOCHTCIbHBIX CMHHUAX TPH CTaOwAM3alWH = CKOPOCTH BpallleHHA 
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paccMaTpuBaeMOrO ABHTaTeAA MOCPeACTBOM LeHTpobexHOrO peryATOpa 
B 1Lenmv BO3OyKJeCHHA: 








1 ge tea’ eerennor | 
ig + T a+ epn « Ai,-t epg = ~~ &y- Aro ag (t); 

Im mn alicia balan | 

COE LE Ab == b+ Ao, | 


Mp 9TOM MO HeENOAHOMY YpaBHEeHHtO (5): 
Z 
Ary ap (f) = ay — — (1 — Cos wgt,) + Sin wal, (7) 


re: 
Ai,, Ag, Aw u Ab-— OTHOCHTeADHbIe BeMUHHbI OTKAOHEHHA TOKa 
AKOPA, pesybTHpylolueroO MOTOKa, yr0Boh 
CKOPOCTH BpauleHHA HM yrla KOAeOaHHA Mpy- 
KHHBI peryAATOpa OT COOTBETCTBYIOWIMX Cpel- 
HUX YCTAaHOBHBIUMXCA SHaveHHA UX, BbIpaxkeH- 
Hble B JOAAX HOMHHAIbHbIX 3HaueHHH 1, D,, 





Wo H Yo; 
OTHOCHTeJIbHbIe Ta OHHA Hall pAXKCHHA Itpu HOMHHdJIbHbIX YCAOBHAX: 
ft 
PE ae 7 Rilo ago fa. afio f Ss.) . : : _. 2 afio_ : (6a) 
aaa Sct ’ foR = [one ky, E ’ oc, E ’ Eh cR _ ’ 
‘ Bs H H b 0 


OTHOCHTe@/JIbHan BeJHMUHHa ne peMeHHOn cOCTaBJIAIOUlLeH §=Harpy30uHoroO 
MOMeHTA Ha Bay ABUraTeAA Mp HOMHHAAbHbIX YCAOBHAX: 


9,81 - Rw 








sa eet 66 
a a) 
NMOCTOAHHbIe BNPeMCHH TPH HOMHH4.1IbHbIX YC.IOBHAX B CEKYHJLdX. 
2W, | 
L,I 2pWy (1+ dete =p bY) Dg 10 : | 
T == ae ae eee 
Ey Ey : 
2W pk OR) 
; ba 8 
2pW ohsis Rp Iq 10 . GD? + 9, 
i rape ey OR te | 


yraopad yacToOTa COOCTBeHHBIX KOTeOaHHA MpyxXuHb peryaaTopa c rpy- 
30M MOA BAIMAHHeM yrpyrocTH ee MpH BpalleHHu peryaAATOpa CO CTa- 
Ourn3supyeMOH CKOPOCTbW: 





ee } 
v=YV vy — F-COS $p ° wo | | 
i (Or) 
r 9 SiN Yo . 
b= 27+ “oH” | 
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pH 9TOM: 


Yy—— YrMOBad YaCTOTa COOCTBeEHHEIX KONeO6aHHH UeaTbHOK cucrems! 
np Kune peryantopa c rpy3om B I/cexk. [2]; 
vg == oe — craéuausupyeman yrOBad CKOPOCTbh BpaleHHA ABHra- 
rean B L/cek; 
ru i-~—panuyc oT WeHTpa BpallleHwA Bala MO MeCcTa 3aKpenmeHHA 
NPyXMHE! WH WIWHA NocaenHeh (puc. 3); 
to — yrou MeKAY padnycomM fF MW APyXKHHOK B MOMEHT 3aMbIKaHHA 
KOHTaKTOB peryaaTOpa B panMaHax. 


Yraopad yacToTa aBTOKONe6aHHh NpyXKHHbl perysATOpa B ypaBHeHuH (7) 
MOKeT 6bITb MpelcTraBnena B CHelywulem Bue [3]: 








Q Q  _ 
®o1,2 / t= SR , (8) 
rhe 
Q=(i+e at) ¥ R= (= Some o arb) (8a) 


Ypapuenne (8) nokasbiBaeT, YTO aBTOKONeOaHHA MPyXKHHb! peryaaTopa 
B OOuleM Cayyae MOryT ObITD ABYX BUDOB: KOTeGaHHA C MpHOTM3HTeEAbHO 
CQOOCTBEHHOM YaCcTOTOH MPyXKHHb! ,, MW KOMeOaHHA HU3SKOM YaCTOTHI Wao. 
Omnako OTKIOHEHMA CKOPOCTH BpauleHHA AKOPA ABMraTeA OT ee Cpel- 
Hero yCTaHOBMBWerocd 3HaYeCHHA 3-34 MexaHHuecKOH MHEPLLHU AKOpA 
He ycneBalwT CAeLOBaTb 3a YaCTOTOH COOCTBeHHEIX KOTeOaHHA MpyKHHbl 
peryiaTtopa Ww cOBeplwaiorca MpaKTHYeCKH B COOTBETCTBHH C HH3KON 
yacTOTON aBTOKONeEOAHHH NPYXKUHH Woo. 

B cucteme ypasHenni (6) MOXKHO NOy4HTb CHadaia pewmlenuve nep- 
BbIX TpeX ypaBHeHHH OTHOCHTebHO Aw, a 3aTeM pellieHve 4eTBepTOrO 
ypaspuenna. Tlepppie TpH ypaBHeHHaA CUCTeMBI (6) yHOOHO pelluTb one- 
paTopu METOMOM C Y4eTOM HauaibHLIX yCOBHH: B MOMeHT f= 0: 
Ai, (0) =: Ag (0)=90; Aw(0)=y, tTorga, nmocate npeo6paszospanna 
9THX YpaBHeHHH, Cc yyeTOM ypaBHeHHk (7) u (8), MomyyaeTca: 


Di tt ae OI i ae = lee at) 








p?+ Ap?-+ Bp+C (p*--Ap?+Bp+C) (p?+-02) ~ H(p) ' H(p)’ 
| (9) 
rie MOCTOAHHbIe KOIPPUUMEHTH! 3HAMeHATeAA ypaBHeHuA (9) uMeIOT Ce- 
Ny owuh Bud: 
ayes “TAT ' 
Bex (47a + a7) eae + (€o&p — pn) ue + eee © + er) OR 9 
Tatars Pe are sat Aa 
Gaz (¢,— IRA a® — or) Me 
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IIpumensa Teopemy pa310x%Kenua K ypaBHeHnio (9), monyuuM cae- 
RyYwlly!O 3aBHCHMOCTb BO BPeCMCHH OTKAOHEHHA YraoBoh CKOpOCcTH 
BpauleHuA HKOPA OT ee CpeNHeroO YCTAHOBHBINerOCA 3HaAYeHHA: 


Aw = 5+ {9 sin (gt + 6) + ype - sin (gt + y) + 710%", (10) 


r fe 


Lae ep a | 
(ne eee er) el yCTaHOBMBUeecA 3HaYeHHe OTK.0- 


(§) — eon) + (eg? — Sor) Ea 
HEHHA YPOBOH CKOPOCTH Bpalile- 
HHA AKOPA OT cTaOurn3supyemoh 
BEJMUHHbI €@ WW, B BONAX a107 
BeJIHUHHBI; 
Yo Yo Ys 48, Z-— aMMAMTy Ab! HW chasel COCTAaB.ARIOUIAX OTKOHeHHA 


yroBoh CKOPOCTH OT YcTanopuBulerocs 3Ha- 


YeHHA €e, 
Ss, A} 4 q—KOpHH xapakTepucruyeckoro y paBHeHua: 
p+ Ap?+ Bp+C==0. (10a) 


Ypapuenne (10) noka3blBaeT, 4YTO OTKAOHEHHA YrIOBOM CKOPOCTH 
Bpaulenna akopa Aw oT cpennero ycraHoBuBliecroca 3HayeHHA ee Xapak- 
TEPHSYIOTCA MOCTOAHHOM cocTaBAmolleH 3ITOTO OTKNOHeHHA © oT cTabH- 
AU3MPyeMOM CKOPOCTH, HesaTyXalOllHMH KOeOaAHHAMM C AaMILIUTYROK Yo 
HM yrxoBpoh vacTOTOK wo, HW ABYMA COCTABJAIOUIMMUM CBOOOAHBIX Ko1eOaHHh 
AKOPA, KOTOPHe OGLINHO sABARIOTCA 3aTyXalouluMH. TakuM oOpa3om, 
B M€pvOM YCTaHOBUBIWerocd ABMXKeHHA CHUCTeMbI ABUTaTesb-peryaATop 
yKa3aHHble OTKAOHEHAA YrAOBOM CKOPOCTH BpallleHHaA AKOpA OyAyT: 


Aw = 0 -+- yo sin (mgt + 8). . (11) 


B stom ciyuae “eTBepToe ypaBHeHue CHCTeMbI (6), Cc yueTOM ypaB- 
HeHHA (11), mpHMeT c.lenyIOulHA BHT: 


co +P + Ab == 6b +- Yoh + sin (Mgt 4). 2) 


Peulenwe 3TOrO YPaBHeHHA METONOM BapHallHA MPOH3BOIbHbIX M0- 
CTOAHHBIX NOTVYaeTCA CAeEAYIOULerO BUNA: 








Ab == + Uy sin (wat + 6) + u/ sin (vt + 4), (13) 
re 
bn oe On Dig ce uyse Ns Arash oa ede Pa 
w=; LoS eae Rg tae tg} = nee (13a) 


ror 
1em (1 +p 27 COSY) 


q S as 
Ey == P+ Mo Sin 0; Ey == [9 COS 9; h= (Se) a 
i dt }t=0 opt 
m7 Yo Sim Yo 
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Anaau3 peuleHia ypaBHenifi mpoueccos cTa6Hansanun 
CKOPOCTH BpalleHHA ABHraTedjn HW ycuoBHH ycToOHunBOH pa6oTH ero 


_ Kak yoKe yka3piBpa0cb, Be OCIENHHX COCTABIAIOLUNX CBOGORHEIX 
KoneOaHHA sakOpa B ypaBHeHuu (10) O6bINHO sBAAIOTCA 3aTyXAalOLMMH. 
ITO 6yneT B TOM Cay4ae, KOraa NOKasaTedH CTeMeHH MOCAeAHUX ABYX 
WI€HOB ZaHHOrO ypaBHeHna A uM Ss; MeHbUe Hy. B STOM cCayyae pexkuM 
paOoThl ABMTaTeAd Mp cTaOWIM3alLuH CKOpOCTH BpalleHHA ero NOcpes- 
CTBOM WeHTpObexHOrO BHOpauMOHHOTO peryaaTopa B LeNK BO36yxze- 
Hua Oy eT ycTOMUMBEIM, H OTKOHEHUA CKOPOCTH BpalileHhs ero OT CpeaHero 
YCTaHOBMBWeroca 3HaveHun OyAyT XapakTepH30BaTbcA NepBLIMH ABYMA 
WieHaMH ypaBHeHua (10) -uam ypasnenuem (11). [pu 37Tom yraosaa 
uaCTOTa 9THX KONeEOAHHA w,-6yeT COOTBETCTBOBaTb HH3KO¥aCTOTHDIM 
aBTOKONe6aHHAM: IPyXHHEI peryjaTopa, OnpewenaemMbiIM ypaBHenHeM (8) 
NpH 3Hake MHHYC B MODKOPeEHHOM BbIpakeHHH. 

~ ipa }=0 nau i} > 0O— pexkum pa6oth neurateaa OyneT HeycTon- 
UMBbIM H OTKOHEHHA CKOPOCTA BpalleHuA ero OT Cpednero ycTaHo- 
BHBWerOca 3HaYeHHA OyAyT XapaKTepH3oBaTbca NeEPBLIMH TPeMA WIeHaMH 
ypasuenna (10). Tlocrostvas cocraBasioulad OTKAOHEHHA CKOpPOCTH Bpa- 
meHnua © B ypaBHeHuax (10) wu (11) of cra6uan3supyemoro s3Ha4yeHnA 
oOycoBeHa TeM, 4TO B OOMMEM CIy4ae OTHOCHTeAbHad Pa3OMKHYTOCTb 
KOHTaKTOB peryiaTopa *t, OTAMYaeTCA OT BerMuMHE! 0,5 uw cocTaBaAeT 
tp S0,5. pu ycaosun t,—=0,5 coctaBrstouwaa == 0, Tak Kak B 9TOM 
clyyae NO ypaBHeHulo (5a) ag =O. 


PexumM pa6oTbi apuratean 6yaeT TakxKe HeyCTOMYMBSIM, ECM MOKa- 
3aTelb CTemeHH B NOCMenHeM 4aeHe ypaBHeHua (10) s, >0. Kak 
NOKasblBaeT aHaM3 ypaBHenua (10a), 9To GydeT HMeTb MEécCTO NpH 
ycaopuv, Korga cBoOonnpih wien ero C <0. Mo tperbemy ypas- 
HeHHIO (9a) TakOe COCTOAHHE BO3MO%KHO TOKO MPH BeCbMa 3Ha- 
YHTeEAbHOM OTHOCHTCIbHOM BUIMAHHM peakuuH AKOpA Ha MONe NoOMI0- 
COB Eyp. _ | 

Ecam Koospdpuunentht A, Bu C ypasuenua (10a) noaomkuteabubl 
H BbIpaxeHHe (AB—C)>0, TO B 9TOM cayyae NOAOKUTeNbHBIe 3Ha- 
ueHHA KOpHeM A MH S, HEBO3SMOXKHBI H pa6oTa ABHraTeaa 6yneT ycToH- 
“WHBOH. . mx 
Cayyai A> 0 monyuaetca MpH NOOKMTeEADHBIX 3HaYeHHAX KOI- 
duunentos A, Bu C ypasyenua (10a).4 oTpnuaTerbHOM BEIpaKeHuH 
(AB-—C), 4TO BO3MOXHO pH &5R > &,. 7 

Takum oO6pasom, HeycTofuusbifi pexkuM pa6oTbhl aABuraTeaa mpu 
CTaOWIH3aUMH CKOPOCTH BpalleHHA ero MOcpeACTBOM UeHTPObexHOrTO 
BHOpalMOHHOrO peryaAATOpa B UenH BO36y2xKEHMA MOKET BOSHHKHY Tb. 
Np ycAoBuH, Korgza B ypaBHeHuu (10a) Kosdppuuvent C <0 wan npn 
MNOAOKHTCABHBIX 3HaueHHAxX A, B u C peipaxenne (AB—C)< 0. 
Orcioqa ycNOBHAMH yCTORYHBOCTH perxkuMa paOoTh ABHMTaTeaA MpH cTa- 
OHIM3aUMH CKOPOCTH BpaulenHa ero OyAyT ABAATBCA CaeMy!OUMe COOT- 
HOWeHHA: 


A, BuC>0 | (14a) 
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HK OJHOBpeMeHHO | 
(AB—C)>0. (146) 


OcHosHoH mpH4HHoft HeycToMumBoro péxuMa paboTH aABHraTens 
pH CTaGHAM3alHH CKOPOCTH BpalleHHaA ero MOKET ABAATHCA OCMAOAe- 
HHe MOA MOMIOCOB peakuneH akops. Hapany Cc 3THM ONOAHMTE.b- 
HbIMH MpHYHHaMH 9TOrO ABeHHA MOryT ObiTb: 

a) OTHOCHTebHO OOAbWUIMe MaXOBble MAaCCbI Ha Bally ABUraTessA, 

6) cia6oe HacbiljeHHe M@rHATHOH CUCTeMEL ero, 

B) OTHOCHTeIbHO MaJlad MOCTOAHHAaA BPeMeHH WeNH BOsOy2KNe- 
HHA ABuraTesa. 

Uro KacaeTcd MOBeeHHA NPYKHHbI perysaTOpa np cTadvAnsauNH 
CKOPOCTH BpalleHHA ABHraTein, TO MpH ycTohunpoh paboTte u ycrTaHo- 
BHBLUEMCAH peoxKHMe ero, Kak MOKa3biBaeT ypaBHeHHe (13); Ona CoBep- 
WaeT Ba OCHOBHBIX Bua KONeOaHHi — HM3KOYACTOTHLIC aBTOKOAeOaHuA 
C yrOBOh yacTOTOH w, WH coOcTBeHHHe KOMeOaHHs NO BAMAHHEeM ynpy- 
rocTH ee C yraoBoh yacrotoh v. KpomMe gToro, MpyxKva peryaatopa 
coBepwiaeT TaKKe BLIHYKeHHbIe KOeOaHHA MOD BAMAHHeEM COOCTBEHHOFO 
peca H rpy3a c yraoBpoh yacroTroh cTaOuan3supyeMOH CKOpOCcTH Bpalue- 
HHA ABHTaTelA w,. OHaKO aMMIHTyda 3ITHX KOeOaHHH OObINHO 3HauH- 
TeJIbHO MeHbUIe aMIMIUTYDbl aBTOKOeOaHHA MpyKHHbl H MOITOMyY OHH 
He OKa3bIBaloT CYULECTBEHHOrO BIHAHHA Ha MOBeeHHe CHCTeMBI. 


Baipoal 


Pe3yibTaTbl TeopeTHyecKoro McCIeLOBaHHA Mpoleccos cTraOvAMsayun 
CKOPOCTH BPpallleHHA JEKTPOUBMraTeseh MOCTOAHHOTO TOKA NOCHeACTBOM 
WeHTpoOOexkHOrTO BHOpauHOHHOrO peryadTOpa CKOPOCTH B enw BOs0yx- 
HeHHA MO3SBONHAK BBIACHHTb NOBeETCHMe CHCTEMBI B OTHOWCHHM Xapak- 
Tepa WM 4YaCTOTH! KOMeOAHHA CKOPOCTH BPalleHHA AKOPA OTHOCHTeEAbHO 
CTaGHAH3HpyeMOro 3Ha4eHHA ee MH BHOpauHA MpyxXHHbE peryanTopa 
H yCTaHOBUTb Take yc.ioBMA ycTOHuMBoK pabotTal ABuraTeaag. 
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Huse. M. [. KY3BHEUOB 


K BONPOCY JIMHEAPH3AUHH CONPOTHBJIEHHA WIETOYHOrO 
KOHTAKTA B 9MY 


B wKypHate ,BecTHuk 91eKTpOMpOMblluiaeHHOCcTHS Ne 8 3a 1956 r. 
[1] nmokasaHo, 4TO pa3MarHHyHBaHHe MAarHHTOMpOBORa IACKTPOMALIHH- 
Horo ycuauTreia (OMY) nmepeMeHHbIM TOKOM B 3Ha4MTeAbHOAM Mepe y.ly4- 
WwaeT XapaKTePHCTHKH XOAOCTOTO XOa HM BHeWHHe XapaKTepHucTHKH 
ycuutTeaa. Lnpuna neTaw XapaKTepuCTHKH XOMOCTOTO xXOMa YCHIMTeJA 
yMeHbuaeTcHd B O pa3. M3menseTcad BH BHeIWHHX X&apaKkTePHCTHK: 
yMeHbulaeTCA UWHPHHA neTaHw B O—-6 pa3, yayumaeTca AWMHeEMHOCTE 
XapakTepHCTHK. 

JlanbHehuee yvly4ymleHHe BHeWHHX XapaKkTepucTHK OMY BO3MO2xHO 
OCYLLECTBUTb MpH BHOpPaWMOHHOH AAMHeEapH3allMh COMPOTHBJIeHHA LeETOU- 
HOrO KOHTAKTa B KOPOTKO3aMKHYTOM LlenH. 

Mnea MeTOJa BHOpauHOHHOH JHHeapH3allHW 3aKm04aeTCA B CO3.aHHK 
B HeJIMHEAHOM 3BeHe JONOJHHTebHBIX BHOpauMH Mpv NOMOWM BHeWHero 
nepwomuyeckoro Bo3netctBua [2, 3]. BoabTamnepHaa xapakTepucTuKka 
UleTOUHOFO KOHTaKTa MPH OTCYTCTBHH BHOpawHA wMeeT BUA KpHBOK a 
puc. 1, rae Uy,— HanpaAxeHve WeTOUHOTO KOHTAaKTAa, / —MAOTHOCTb 
MOCTOAHHOrO TOKA B KOpOTKO3aMKHyTOK wenw OMY. Ha noctTosuynitt 
TOK j H€JO2%KHM W3BHE MepeMeHHbIA TOK, aMMNTya KOTOporo A 6orbule 
BeJIMNMHbI fo. Temepb HanpsrKeHve ULeTOUHOFO KOHTaKTa Oy LeT H3MCHATLCA 
B TeyeHHe nepuHora no KpwHBok 6 puc. |. AnnpokcuMupoBaB KpHByl0 a 
ABYMA TIPAMbIMH JIHHHAMM C KOSMNUMEHTAMH HaksOHa Rk, UW ky, MOMKEM 
NOACUHTATh BEAWYHHY HalpAKeHHA WIETOYHOTO KOHTAKTa 34 Mepvod 


u 1 a 


Cader af? | Ry (j + Asin uw) du +- | (Ri jy Re [A sinu — (jo — 


T}-Uy R-+U; 
— jl} du—2 f ki (ij —Asin(x+4)] du —2 fe 14 sine tu) — 
+ Tig 
aT —U,; | 
~~ f\du— J (Ry jot ky [Asin(s + Cat MM ep 
T {ty 
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r 1 Jor ~ Jo = 
Saecb = uy == arcsin ~j* ~{— 4; 
tA pe te 
Uy = arc SIN A = 7s 
cc So ose oa 
, == arc Sin "= ae 


OrpanwunBanch NepBbIMH CTeMeHAMH Pa3sO%KeHHA B PAL AaPKCHHYyCa, 


NOAYYHM 9TH MpHOAWKeHHEIE papeuctsa. BuuncauB uHTerpatb, Oywem 
HMeTb 


; POS) cox 2p py 20] j 
rgs)op = oe [28 Bad +4 ley — fy Of | = | Re Shh) BY F 
Vrak, cpemuee 3a fepHO 3HaveHHe HalipaxkeHHa LWIeETOYHOTO KOH- 


TakTa MpOMOpuMOHaIbHO MocTOAHHOMy TOKy j B Wenk HeaMHeHHOrO 
gneMeHTa (IeTOUHOTO anmapaTa KOPOTKO3aMKHYTOAM WenH QMY). Hpy- 


6 F 
th U ah 





i. Jor 09? afem® 


Puce. |. 


ruMH COBaMH, Mp HanOKeHHH TepeMeHHOTO TOKa Ha MOCTOAHHEIA 
TOK, TpOXOMAWHA B WeNH iMeTOK, NPOHCXODMT yCpeAHeHHe BeAMYHH! 
COMPOTHBAeHKA WeTOUHOrO KOHTaKTa. OTO CONPOTHBACHHE CTAHOBHTCA 
TipaKTHYeCKH HE3aBHCHMBIM OT BeAMYMHb! MOCTOAHHOTO TOKA, TeKyllero 
uepe3 uleTkH, Tipakrauecku K Hy.1lO CBOAMTCA PHCTeEpe3HC WeTOYHOTO 
KOHTAKTa (plc. 2). 
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{Lis MoAyYcHHA BHOpalMOHHOrO KOHTYpa MO%KHO HCMOAb30RaTS Wen 
c TpaHcopmatTopom. Bo3moxKnbl ABE CXeMLI BKTIOUeHHA TpancpopmMa- 
Topa B KOPOTKO3aMKHYTY10 Wemb ycuuTeaA (puc. 3). 


OM Run 













~~— ~~ §€3 nepemennozd Moxa 
———— NEDOMCHHOId MOK Ja 





errr EE + ire 


B cxeMe, BbINOAHEHHOA mo puc. 34, BTOpH4Had OGMOTKa TpaHcop- 
MaTOpa BKOUaTCH HENOCPEACTBEHHO B pacceyKy MexKAY KOPOTKO3aMK- 
HYTLIMH IleTKAMH. TlepeMeHHbIA TOK MpOXOAWT 4epe3 WeTKH H AKOPb 


KTHbe 
pape Ul 
g vane : 





ycuaureas. [Tp 9Tom Ha BbLIxonze OMY HHAYKTHPyeTca N€peMeHHaA 9. I. Cc. 
BeMUHHOM 20 6, 4TO He BCeraa KesareabHo. 

Ha pac. 4a mpvBeaenbl BHEWHHe XapakrepucTuKu aaa IMY-25- 
3000. XapakrepucTiku noayuenbt npn 50 6 HanpAKeHHA Ha YCHAMTewe 
HW HOPM@aIbHOM KOMMeHCalMH MpOlOabNOM peakUMM AKOpPA B MalunHe 
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Ue rE 50 6. Xapakrepuctuka / noazyyeHa NPM BKNONCHHOM pa3mal’- 


HHUMBAHHH (3/leCb MW aibule M., Jl. C. pasSMarHHdMBaHhA paBHAciCA 60 amnep- 
BHTKaM) H Mpw OTCyTCTBHA NepeMeHHOrTO TOKA B KOPOTKO34MKHy TOK 
end = ycHaUTetn. XapakTepHCcTHKa ]]— ‘pv BKAIOUeHHOM pa3MarHH- 
UHBAaHHM MM TlePpeMeHHOM TOKe MPOMBIWIeHHOM “aCTOTh! B KOPOTKO3aMK- 
HyTOH wenn (pwc. 3a). Kak BUHO H3 PHCYHKa, lIMpHHa MeTAW BHeL- 
Hell XapakTepHCTHKH yMeHbulaeTCH B 2 pa3a. OAHOBpeMeHHO BHEell- 
uaa XapakTepucTuka OMY cipaMAeTcd. ]laa cpaBveHua Ha 9TOM Ke 
pucyHKe MpHBemeHa XapakTepucTHKa /// —- ectecTBeHHad BHeEWHAA Xapak- 
repactuka QMY (mpw OTCyTCTBUM pasMarHHyMBanits MarHuTonpoBosa 
H MepeMeHHOrO TOKA B KOPOTKO34MKHYTOHM tem). 

Ilia toro uTo6bl NepeMeHHbIA TOK He NoNalat B Web AKOPA OMY, 
Oula MCNOAD3OBAHAa CXeMa, MOKa3aHHad ua pc. 36. Bech MepeMeHiblA 











Pue. 4. 


rok (2, 53) @ NpoxoauT uepe3s OAHY UleTKY, M1aCTHHY KOJeKTOPA 
H BTopyio werky. Kaxkaan mapa WeTOK KOPOTKO34MKHYTOM Wen yCH- 
AnTeA NOAKAONaeTCA K OTACABHOM BTOPHYHON OOMOTKe TpaHCcpopMaTopa, 
uMelouleH Ccpennwow TOUKY. CpeaHHe TOUKM BTOPHUHbIX OOMOTOK 3aMbi- 
KalOTCA HAKOPOTKO [IPOBOJHHKOM, OOpa3yA KOPOTKO3AMKHYTY!O Hellb 
MY. Taka CXeMa BKJNOUCHHA BTOPHYHbIX OOMOTOK TpaHcopmatTopa 
MCKMOUAeT BO3MOXKHOCTh NOUMArHH4MBaHHA TpakcdopMaTopa CO CTOPOHbl 
HOCTOMHHOrFO TOKAa KOPOTKO34MKHYTOM Welw YCHIMTEC.1A. 

[lepemeHHbIM TOK 3a (aMMVINTY 1a 4,2a) He meperpyxaeT WeTKH KO- 
pOTKOsaMKHYyTOA ue. HomMHanbHoe 3HaueHHe MOCTOAHHOLO TOK B 9TOn 
enw 3 a. Pasmep weTku 205 mM; 11a MOCTOAHHOrO TOKA WeTKH 
COCMHeHb! MapadierbHo. Takum O6pa30M, MAOTHOCTh MOCTOAHHOTO TOKA 
nol uleTKow——1,5 ajcw2. C yserom nepemMenHoro ToKa OOuwaA M40T- 
HOCTh TOKa 104 werkol — 4,5 a/cmw?. QiekTpor pauTHpoBanhble WeTKH, 
npuMensembie 11d QMY-25, AOMyCkKkawWT HOPMA-IbHO MAOTHOCTP toka 10 —- 
12 a/cem’. 

Ha pwc. 46 mpupetenbl BHeEWMHHe XapakTePHCTHKH JA TOPO Ke 
IMY-25-3000, noryyennble MpH TOM %Ke HaNpwMKEHHM Ha YCHMTE.1C 
uM MpH TOM %Ke KOMMelCallun. XapakTepHcTuKa J na puc. 46 Ta xe, 
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uro H ia puc. 4a. Xapaxtepuctuxa // moayuecHa Mp: BKAOUeHHOM 
Pa3MarHH4WBaHHH HM MepeMeHHOM TOKe 3 a B WeMW WeTOK (puc. 36). 
Yacrota nepemMenHoro ToKa f== 60 24. Tipu uactote f== 50 24 Ha no- 
CTOAHHBIA TOK, TeKYUIMA B ITOK LeNM, HaKMaablBalOTCA GHeHHA YacTOTOH 
0,3 24, C aMNAKTyYOH, MponopuMOHaAbHOK BeAMUHHeE MepemMeHHOrO 
TOKAa B Wenn wWeTOK (IPH MepeMeHHOM TOKe 3 @ AaMMAHTYJa HH3KO- 
“aCTOTHBDIX GOuveHH nopaika 0,1—0,2 a). HmenHo mostomy aaa 
nowyuenna XapakTepucTHKH // Ha puc. 46 Oblta-B3aata uactota f= 60 24. 
Kak WH B MepBOM cayuae, WHpPHHa MeTAM BHeuINeH XapakTepucTHKH 
CyKaeTca BiILBOC. | 

OnbiT C AHHeapHsalneA UeTOUHOFO KOHTAaKTa Obld NpomesaH TakxKe 
Ha mawuHe OQMY-25-1500. Cxopoctb spaluenua akopa AA 9TOFO YCHAM- 
Tein 1000 06/MuH uM ycroBun paboTE WweTOK JIerue, 4eM MPH CKOpOCTH 


G yu 





Pue. o. 


Bpauenua akopa 3000 06/mun. Bu6Opaunonnad AuHeapv3auHA B 9TOM 
ciyyae TakKoKe cyKaeT MeTio BHeWmHeH XapaKTePHCTHKH ycuaNTeaA 
(puc. 5). Xapakrepucruku / u // ananorMunbl MpABeeHHHIM Ha pic. 4, 
Ilonaua MepeMeHHOrO TOKa B KOPOTKO3aMKHYTYIO Welb, Kak HM B CXxeme, 
NpHBeweHHOK Ha puc. 36. Saecbh TOKE MMECIOT MECTO HU3KO4ACTOTHBIE 
KONeOaHHA B KOPOTKO3aMKHYTOM WemW HM Ha BbIXOe YCHMTeAA, HW TakoKe 
KelaTesbia vwactota, Hekpatnad 50 2y. 


BbiBosbi 


1. BuOpaiuounad wHNeapH3auua AeAaeT He3aBMCHMBIM COMpoTHB.e- 
HWe UleTOYHOrO KOHTAKTa OT BeJIHYHHbI NOCTOMHHOrTO TOKa B Wenu 
AKOPA MaLlHHbl. 

2. PaOota weTouHoro anmapata B 6oablwlo Mepe 3aBHCHT OT CKO- 
pOcTH BpauleHua aKOpa OMY. 

3. [IpuMenenve BuOpalvonnoH ANHeapH3alMH CONpOTHBJeHHA We- 
TOYHOTO KOHTAKTa B KOPOTKO3aMKHyTOH wenu OMY, uapany c pasmar- 
HHYHBaHHeEM MACHUTOMpOBOLa, MO3BONAeET OCYLIECTBUTb Jla/ibHefuee 
YAY4WeHHe BIeMIHHX XapaKTeEPHCTHK ycuMTeAA. 
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4. Jia wench pa3MarHniuMBaHis Ho JIMCapHsallMH IeAccoo6pa3no 
HUCNOb30BaTh OOWWHH TpaHCpopMaTop. 
5. Jina awHeapn3auuW COMPOTHBACHHA IWETOUHO!LO KOHTAaKTa >KeJla- 


TelbHa “acTOTa, HeKpaTHad D0 24. 
JHTEPATYPA 
1. ,BectHuk 3aeKTponpombluienHoctTH’, Ne 8, 1956. 
9 , ABTOMaTHKa  TetemMexaHnka“, Ne 6, 1917. 


3. E,W. Tonos. JtHamuyka cHCTeM abTOMATHUCCKOrO pery.lHpOBaHHy, 
1954. 


Hoctyunad B Mapte Toot 
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Hux. B. B. WAMPAL 


ONTHMAJIBHBIE TEOMETPHYECKHE PA3MEPDI 
TOPOHJAJIBHbIX CEPJEWHHKOB 


OaHWM H3 HanGomee CrO%KHEIX BONpOCOB npW mpoekTHpoBpaHun 
MarHUTHBIX YCHIHTeTeH AB.IneTCA BOMpoc BHIOOpa TeOMeTPHYeCKUX CO- 
OTHOWCHHA CepAeuHHKOB C TOYKH 3peHHa NOAyueHHA MaKCHMasbHOrO 
KOSPMHUMEHTAa YCHeHHA MPH MHHHMA@JbHBIX raOaputTax wu sece. B ua- 
CTOAIMEE BPeMA STY 3aNa4y MOMKHO CUNTATh PeWleHHOM AIA CepeYHHKOR 
43 Lf-o6pasHnix naacTuH, mo BbGopy KOTOPbIX HMCIOTCA COOTBETCTBYIO- 
UMe = pekoMeHtaunH [I]. iia TOpoMdaabHBIX CepaeyHHKOB TaKHX 
PEKOMCHAAUHA HET, TO BbI3LIBACT 3HAYNTEbHbIC TPYAHOCTH AAA Mpo- 
€KTHPOBLUNKa. 

Y4UNThIBaA, TO TOPONAalbible CEPACYHUKA ABAAIOTCA OCHOBHBIM THNOM 
C€PMeyHHKOB fA MATHMTHbIX YCHIMTeTeH, BaXKHOCTb peKOMeHAAILHA nO 
HX BbIOOpy oueBH AHA. 

CAOKHOCTh 3aBHCHMOCTeH reoMeTPHueCKHX pa3Mepos, OOMOTOUHOrO 
OKHa H KOSPDHUMeHTAa YCHeCHUA OT H3MeHEHHH OHOTO H3 napaMeTpos, 
K COMATCHHIO, HE NO3BONKET MPOBECTH KOMHM4eCTBEHHLIM aHau3 H ApH- 
XOAUTCA OFpaHW4HBaTbCA KaveCTBeEHHbIM, OanakKO MW KaueCTBEHHBIA aHa- 
AH3 Aa€T BO3MOXKHOCTh NPHATH K ONpeeeHHbIM BLIBOaM O06 ONTHMaAb- 
HbIX TCOMETPHYECKHX COOTHOMMCHHAX H MOAYYAT MpOcToe MH KeHEpHOe 
pewenue, 

[IpH mpopeaenun avatu3a nan6onee WeeCOOOPa3HO HCXOAUTb H3 
H3BeC THOrO ypaBHeHHH MOUWIHOCTH Ha BxXOJe ycunuTesA 


1 ee 
Y 72 °Y¥ ft 
P, =p —— lo = 10 . fly 
an y 
rime: 
Pp —yeAbHOe CONPOTHBAeHHe Men; 
Roy KOSPPHUMEHT 3anoaHeHUA MedK; 
ae, 
A, ~~ HalpMKEHHOCTh MOA yipaBAeHua, ——; 
1, ——CPeAHaA ATHHa MA@rHuTHOM CHO «Of AMHHW AA NOTOKAa ynpas- 
JI@HHA, CM; 
[, ——CpeuaA AMHa BATKa OOMOTKH ynpaBaeHus, CH; 
Q,, ~~ W4oulakb OOMoTONHOTO oKHa, € £2, 
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Nonoxus dy un VV, ==const (ionumaa now V,,, oObeM OMNOTO 


TOpouAa AA Apoccerbuoro ycnsuTeld Wo OOLEM O/HOTO MWieda AAA 
ABYXTAKTHOFO), PaccMOTpHM, Kak Oy/leT BANATh H3MeHeHNC OTHOWCHHA 


A 
~ Ha aOcomoTny!o BeAMNHHYy sHayenns 




















TAK AMS | 
SEES, 









uy 


Of 


CC, = 


OLD , 
mee ERS [IpeneOperan noka i0llalbio OKHAa, 3aHuMaeMmon 
BRN ROLES BC@MH OCTAJbHBIMH OOMOTKAMH, MO CpaBHeHHIO C I.10- 
oe » | 
ENS Wlabio, 3aHMMaeMOl OGMOTKOM yipaBaenua (pic. 1), 
SN RR HM 3ANaBaACh PasIMYHDIMM OObEMAMH CTAJH, MpoBeseM 
©, Ons 30.06 
se NNo cs - ~pal moAcueTOB WIA ABYXTAKTHOTO YCHANTCAS. 
ix) XS OXY . 
Trey Buayate o6beM UH dy) MNpHHWMaeM NOCTOAHHDIM 
CERRY a o Op : 
ses | MSMCHAA BeAMAMNY OTHOMICHHA | COOTBETCTBEHHO 
7 re a 3aTEM H3MCHACM OODEM, OCTAB.AAA MOCTOAHHbIMH 
Puce, |. rs ; dy 
b b* 


PesyabTaTbl mofcueton cBeleHb! B TAG. 1. 
Kak BHJHO v3 Ta6a. 1, 3Ha¥eHHe Cc, MPH NeH3MeHHOM Be.1HUHHe 


h 
cpeluero AMaMeTpa dj C yBeANYeHHeM OTHOLICHUA — OT 0,125 no 0,25 


h 
pesKo manaeT, B palione — 0,5 +4 ocraeTCA NOTH NOCTOAHILIM H 





























b 

MUHUM@JIbHEIM HW TpH i >4 HAvMHACT MCJLICHHO BO3pacTaTb. 
Tabauna I 
025 | O. 10 | 20 | 30 0 | 5,0 | 6,0 
3,92 26 |. DA Vas 98>. | 228 | 2257 238" | 3.0 
314 129 | 1,6 1) ee eae eae mee 
100 go | oo | 082 | 0,76 | 0,76 | 0,76; 0,76 | 0,78 | 09° 
252 64 | 071 | 061 | 0,56 | 0,56 0,58 | 056 | 0.58 | 066 


- i 
[Ipu u3MeHenuu OObeMA XapanTep 3aBHCHMDCTH a=s($] ocraercs 


HeH3MeHHBIM, a CaMO 3HaueHHe C, MeHAeTCA OOPATHO NPOMOPUHOHAAbIIO 
KOPHIO TpeTbefi CTeMeHH H3 OTHOCHTeAPHOTO H3MeHeHUA o6bema. Cueno- 
BATeIbHO, Jia JHOOOM BeAMYHHE! OObDeMa aOCO.TIOTHOR 3HaNeHHe C, MOKET 


OlITb ONpeteteHo NO dopmyuie: 
8/100 be 
Cet) oy (2) 
ly 100 Vom 
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Onpenetaa 3HayeHve ¢c, JIA DaHHOrO OObeMa, MbI CBASbIBAIH 


d h 
(dy == const) MexAy coOoH u3sMeHeHuve OTHOLWeHHH 7 4 >: 
0 h 
TlanuM Tenepb BO3MOXHOCTh He3aBHCHMOTO H3MeHeHHA = HM = H 
BbIACHHM BJAWMAHHe HX Ha BeMYHHY KOSPDPHLMEHTOB: 


4 
doly 


Qy 





2 








2 
c3 = | Qly | = c1Qy. 


OueBudAHO, 4TO KOIPMDUUKEHTOM C3 ONpedenetca OObEM MEAN YCHIN- 
l 

Tein (Vy), Apo6bio <—~ — kosbpuunent yCHJIeHHA, MpOu3BeeHHeM 
2 


CoC — OObEM MEA HA CLHHHLY KOIPDuUMeHTAa YCHAeHHA WH MpOu3sBele- 
HHEM C2 (C, + 2V¢.,)—MOAHbIA OO bEM Ha CAMHULLY KOSPPUNNEHTA YCHeHHA. 


C; ae 
pt Le (lst 200).10 








Puc, 2. 


SalaBUHCb MpOH3BOAbHO OObeMOM V,,,== 100 cu, NpoBetem noa- 
CueTh, CBeMA pe3yibTaThl B TaO1. 2, NO MaHHbIM KOTOPOM MocTponM 
3ABUCHMOCTH puc. 2. 

Takum O6pa3omM, OKa3blBaeTca (cM. TAO. 2 H puc. 2), YTO AIA KaxKOrO 


d h 
3HaYeCHHA 3 CYLULECTBYCT CBOE ONTHMAJIbHOeC OTHOWMCHHE —- , IPH KOTOPOM 


OObeM MeAH HAH MONHDIM OObeM Ha CQMHMLY KOSpPDNUMeHTa ycueHHA 
WMeClIOT MHHHM@bHOe 3HayeHHe. IIpH 93TOM HeEOOXOAMMO OTMETHTb, UTO 


1p] 
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Tadauua 2 
tl is 2.0 

_ $ i 0.25 05/073) | 15 |20 ee leas 1 | 15 | 20 
dg, CM 5,2 U1) 32/33 9,88 | 2,62] 6.3 Zl 5.0 lia Oe a 37 al? 

a eee - Kevin, °* 2 1 orem: A atts = ae See 
Q, ce 200148) 14/095 o72|o0 | 86 5,0 me 3,84 [to 2 2 ut] 20 2,0 

m, pot eae See a ee aT,  gesbuaees eR ae eee. 
C, 7.8 | 3 ee ce 5,6 | amas 592} 70 | 1153 
_ ~ ; 2u1| 222) 250 275 80) 380 oy s0| 100 112) 135] 151 
a. I P| nal: aaa 1] 12) 88.5, 77, 70)630) 61 
tg | \75 5] to} .72)a03| 268) 12], 101 895/ 7,4) 65 
i ene 89 616 ‘ os 76) 107 is] al 77 jss5] 91 

amet ee ee pee SA eae a 

1072 Co* (Cy 200)} 512 508 560 | 624] 730] 836 274, 256) 277} 315] 358} 400 
age wceHue mada, 2 

- : 05} 0,75) 1,0 1,5 |2.0 25 045/075) 1,0 15 20 2, 
dy ce — | 66] 5.701 5.22| 190 ek 80) 6.081 6.3 Eee | 1,65 
eT 1665203 35 | 16 ete 122) 18) 242 | 31 
 ¥% soa | s5|s05) 70! 79) s8)195) 50. " 35,1] ol or 
ce i "xo 220) ty7 | a7 ic7! 1661 160! ; 550 10 310 | 38 | 314 | 339 
lO coleee el ae 2/204 18 | 16,1) 149 
107? ¢y+(e3 1 200)| 235 | 230 a 26 | pt] 20) 3201 329! 202 200 300 315] 325 

| | 
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[Tpodoamenue maGa. 2 


















































































































































dy ; gs 6 
b OE tert RTT eS ee 
+ | 05] 075 15 2.0 2.5 oslors| 1 fis | 20] 25 c | 20! 25 
ly, CM | o3}8i |7.36|6,04/5.8 5,42 1059.12 8.3] 7.25| 66) 6.12 6,1 
5 cg ac 5! 33 273] 21 [17 i | 60 | 55) 975] 288] 29,5] 20, is | 23,8 7.5] 288/238] 204 20, 
eco Ce 
ae 372] ee | | 465] 31 | 36 56 | 35,5 36.2) 38 “RIE 12 | 45 | 50,1 
_ C4 | ” 610 565 15 | 120] a5) 5s 00| 775| 0] 775] 662] 580] 56 580| 560 
10° = 26,9 25,0| 2 9 13|21.5 5|i96| 173 o| 28 [27 28 |278| 26] 238202] 20 :/ 26:3] 20,8] 22.2| 20 20 
: Et - ei 231| 23 31 230| 214] 232 21 232| | 10] a 326 | 295 | 285] 278] 261] 200 261] 280 
10? eis: 200 335 325 a15| 9 325 330| 345 19] 170) s02| 370) a60| 50] 9 370 360] 350| 380 















h weer 
H3MeHeHHe — B mpemetax = 30", OT ONTHMQIbHOM BeAHYHHbI BAMAET 


b 
BCCbMdad HeC3HAUHTECIbDHO, Oaronapsa TOMY, 4YTO MHHHAMYM OUeCHb NOJOL. 
a 
Ilo MCpe YBCJIMGYCHHH OTHOWCHHS % OLHOBPCMCHHO YBe/JHUHBACTCH 


KOSPMUUNEHT yCHeHHH WH OObEM MEH, MpHeM OObEM MEAN YBeHUH- 


V 
BaeTCH 3HAUHTebHO Onictpee, TaK Kak OTHOWeHHe ra BCe BpeMs 
P 


Bo3pactaetT. 
d 

Pocr nostHoro OO beMa yCHANTeIA HO Mepe yBeTHuetHs 3 BHaase 

Va t2V, Ce 

OTcraeT OT pocTa KosPPHWHeHTa YCHeHHH, TaK YTO BeMYHHa ——————— 

Vas 42Vv Che 


malaetT, 4 3aTeM OOFOHHeT POCT KOSPDHIHeEHTA YCHeHHA H ae ee 
Pp 


Bo3pactaer. 
MUHHMa.1bHOe 3HayeHHe MOAHOrO OObeMa Ha CAHHUMLLY KOSPDULHeHTA 


YCHeHHA NOAyUaeTCH TPH a = 8 1 = 0,75. 


Tak KaK Mp H3MeHeHHH OObeMa OYAYT MeHATHCH TOKO YMCAOBbIE 
SHaeHHA BeJHYHH, a XapaKkTep MpHBeNeHHbIX 3aBHCHMOCTeH OCTaHeTCA 
TeM 2K CAMbIM, OUEBHAHO, 3a ONTHMAAbHbIe reOMeTpHyecKHe COOTHOUIEe- 
HUA TOPOHAAIbHbIX CEPJLEUHHKOB JIA BYXTAKTHBIX yCHMTeTeH cremyer 
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ad h 
NPHHATb a; =) Mo 0,75. Jia Apocce.IbHbIX MarHHTHLIX yCHJIMTe.leh 
d 
ONTHMAaIbHbIMH TeOMETPHYeCKHMH COOTHOWWCHHAMH = OYJLYT a === 
h 
Y | ame 1,5. 


IloactTaBus MO.1y4YeHHble ONTUMAAbHbIe 3HAYEHHA COOTHOUIEHHA B BbIpa- 
KeHHe 1A OObemMa, GyeM HMeTD: 


Veins 0.0167]; 


OTKY 1a BeCbMa MPOCTO ONPeNeMTh ONTHMAIbuble reOMeTPHYeCKHE pa3- 
Mepbl CepJeuHHKa 





ly ==3,9V V,.. (3) 


TlonyyenHoe 3HaueHve fy BAA yyueTa MiowladWH OKHa, 3aHHMaeMoh 
OCTAMbHbIMA OOMOTKAMH H TEXHOOPHYeCKHM OTBEPCTHEM, JOJKHO ObITb 
yBeWYeHO a Maqblx cepmeuHukoB (4) < 10 cm) Ha 15°/,, naa OcTamb- 
HBX —Ha 10°/,. 

VMimea sHayeHHe fygn,,, ACFKO ONpeweseM HU OCTAIbHbIe pa3Mepbi 





cep MedqHuKa: 
l 
d=. 
0 Tv 
Jaa JBYXTAKTHBIX YCHAHTeJeH JList A POCCeJbHbIX YCHAHTeCH 
Sa = Go ep GM 
cit oT, CHE P 


cp a Pa Sh sh tt hs et eh ard rer PA US 


Jan Ce pROCuHHKOB, HAOHPAeMDX H3 KONE 


6=1,15V Sem 6 = 0815 V Sem 
S Su 

h = Cun h on ecim 
OR 5 Deg 


Jlaa CCPNCYUHHKOB, HABHBACMBX H3 LCHT HH 


h = 0,865 V Sem h =1,22 V Som 
S S 

fyi em b = cm 
AR 5. AR 5, 


Haavuve ONTHM@IbHbIX TeOMETPHYeECKUX COOTHOWIeCHHA NO3BOAeT 
BeCbMa MpoOcTO NOAyYNTb TpeOyemylo MpH pacueTe Ha MMHHMA@JIbHbIe 
raOapuTbl WH BeC 3aBUCHMOCTb 


ky = f (Hy). 
54 
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JleAcTBuTeAbHO, MOJCTABUB B BbIpaxkenHe (1) BbIpaxennaA (2) Hu (3), 
noyuHM dopmMy.ly 








—4 Hy V 
P, = 2,05 -10°* “VV, 
aM 
KOTOPan Np HaHunn 3aBHCHMOCTH 
V 
es == f (Hy), 


max 


NerKO MO3BOAReT NOCTPOUTb TpeOyemylo KpuByl0 Rk, = f (H,). 


JIUTEPATYPA 


H. Il. Bacuapesba uw O. A. Cean x, PacueT ApocceAbHbIX MarHHTHbIXx 
yCHAMTeseH C KOMNMJI€KCHOH Harpy3KoH, ,ABTOMATHKa H TeleMexXaHHKa“, T. XVI, 
Ne 1, 1955 


NMoctynvaa B mae 1956 r. 
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Luxe. H. iH, OCHTIOB 


BJIMAHHE EMKOCTHOKM CBA3H HA PABOTY WHAYKUMOHHOrO 
AATYUHKA TIPH NMOBbILUEHHOK HECYUIEH YACTOTE 


Bpeaenne 


Bo aBTOMATH3alLHH MpOH3BOACTBEHHEIX mponeccon B aAabopaTopHLix 
YCAOBHAX, H OCOOeHHO B OOMACTH M3YYCHHA ABACHHA, CBAZAHHBIX C Mepe- 
MCLLEHHEM MEXAHH3MOB, WHPOKO MPHMEHAIOTCH B1EKTPHUECKHE H3MePeHH4 
HESIEKTPHYeCKHX BeJTHUHH, 

PekKOMeHYeMbIA Mis S3TOM ILeTH HNAYKUMOHHDIA AaTUHK He MOKeT 
ObiTh MpHMeHeH JIA ObICTPOMpOTeKalOuUlMxX ABAeCHHH H3-3a NosBeHUA 
Hy1eBoro pasOadanCa MPH MOBLIUeEHHOM HecyuleH sacTore. 

B HacToauleh CTaTbe MpHBOAATCH pe3sybTaTLI TeOpeTMYeCcKOorO H 
IKCNEPUMEHTAIbHOTO HCC.1e/LOBAHHA HHAYKUMOHHOPO JLaTUHKA C WHDOKHM 
AWaNa3OHOM NepemecllleHHsA paOouero 9.1eMeHTA. 

B pesy..bTaTe npopeenHol paOoTh BbIACHH.ANCh MpHInHbl HyeBOroO 
pa3sOatanca MW NaMeTH.IHMCh AyTH K ero orpaHnueHHio, 4TO MO3BOAHT 
YAYUWHT paOoTy MaTUika Ho 3HaMHTeAbHO pacuIMpHTb OG6acTh ero 
NPHMeHeHHA AIA H3y4YeHHA ObICTPONpOTeKaAWUINX ABACHHA HH CO3/lanHs 
SPPEKTHBHBIX MHUKPOJLATUHKOB, 

Mpersokennntt aa.u3 eMKOCTHDIX TOKOB MH HX BAHAHHe Ha CO3/aHHe 
LOOABOUHBIX 9. JL. Cc. B OOMOTKAX Hafiler mpuMenenwe pu pemlenui 
MHOPHX 34044 B TEXHHKE 3BYKOBLIX H MOBbILIGHHbIX UaCcTOT. 


HpHHwnn pa6orn zaTunka 


HaTuuk fpelctaBiser u3 ce6s sudiepenuna-ibubih Tpalicpopmatop 
C CHAbHO Pa3OMKHYTOH MarHHTHOM wenbio. Ha puc. | mana cxema gart- 
WHKa C TpaHCPOpMaTOPHbIM BbIXOJOM, 

[lepBHuHad M BrOpwutad OOMOTKH COCTOXT KaxKAad U3 ABYX CeKUHH; 
NCPBHUHbIe CeKUHH COCJIMHeEHLI MapawiewbHO CorsacHo, a BTOpMHUHble 
NOCAeCLOBATE.AbHO BCTpedwoO., OOMOTKH HaTOKeHbI HA H3OSILHONHDIA HIM 


Ton 
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jMWopaseBblA TOHKOCTeHHDIA Kapkac (oKO0 0,1 #m), BHYTPH KaTyUKu 
HAXOMHMTCA WHHHApHuecKHA AKOpeK H3 MAKOTO MKee3a WM deppurTa. 
IIpu crporo CHMMeTPHYHOM pacnoOaO%KeHMN AKOPbKa, B WeHTpe KaTYUIKH 
B aKCH@/IbHOM HallpaBJIeHHH, pe3syAbTHpyWillee HanpsKeHHe Ha BTOPHY- 
HOH OOMOTKE OJ.KHO ObITb PaBHO Hy.1l0, a MPH CMeIWeCHHH ero BApaBo 
WIH BAeBO, BTOpMNHad 9. A Cc. Ey, 





GyeT paBHa pa3HOCTH 9. A. Cc. ABYX U, 

CEKLHA, BKAIOYCHHbIX BCTPeYHO. , 
Ha puc. 2 nana 3aBMCHMOCTb Be- Was Cae 

avuunHpt AU, oT nepemeulenia AKOpA 00000 Sees 

OT cCpelHero MOJO#KeHHA. meg ae ere 
Jina w3yyenua ObicTpo mpoTeKalo- ea) ee 

IMMX MpoueccoB, a Take B Ie/AX Be See 

NOBbIMCHHA YYBCTBUTeAbHOCTH MaTuH- tu, Vy : 

KOB, MIPHXOMUTCA MOBbIWATh YaCTOTY 

NuTaioulerO HaNpsAKeHHA, UTO B CBOIO Puc. |. 


ouepeb COMpOBOKMaeTcCA MOMHATHEM 
XapaKTEPHCTHKH MaTuHKa Hal OcbiO aOcuucc (puc. 3). ITO oOcTos- 
TEJIbCTBO 34TPYDHACT HCNOAb3OBaHHe NATUMKA W3-3a HATHA MOCTOAHHOR 
COCTaBAIOWMeH 9. A. C. HH TOKA Ha BbIXOTe. 

ITpH 3HakONepeMeHHOM MepemMellleHHH AKOPA HY2XKHO BbIOpaTb ero 
HavaibHoe momoKenHHe (HY1eBoe) Ha MpaBoh 1H AeBOK BeTBU KpHBOK 


Tal, 





eS! Oot 2 eg 4 
Puc. 2. Pre. 3. 


H CKOMMe€HCHPOBaTb HauabHblH BbIXOLHOA BBINPAM.ICHHBIA TOK MOCTO- 
POHHYM HCTOYHHKOM TOKa. PaOouwh Mana30H OyeT HaXOAHTbCA Ha 
NpPAMOAMHEMHHOM yuacTKe OT a HO 6. 

IipH MOBbIWeHHH YaCTOTbE MOCTOAHHAA COCTAaB/JAIOWWAA MapasHTHOrO 
TOKA Jp. WIM 9. A.C. MOryT AMOCTHTaATb S3HAYMTe.AbHBIX BeAMUHH, Mpesbi- 
IIAOULKX BeCb MOWesHbEI CHrHat, WH CHIbHO YyCJO%KHAIOT CXeMy 106a- 
BOUHbDIM KOMITCHCaILHOHHBIM YCTPOHCTBOM. 

IIpu avHamm3e paOoTb! AaTYHKa HaMH YCTAHOBeHO, 4TO NOMBeHHe 
Hy/leporo pa3OamaHca (Mapa3uTHbI TOK HAH 9. i. Cc.) 06983aHO 106aB04u- 
HbIM M@fPHHTHbIM T0.1AM, BO3Oy2%1aeMbIM €MKOCTHbIMH TOKAMH, mporTe- 
KaIONLHMH MO OOMOTKaM. | 
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AHaJlH3 @MKOCTHBIX TOKOB, HM@HOULHX MeCTO B AaTUHKe 


Kamyuka dam4uka ¢ OOHOCAOUHULMU NepeutHOk u BmopUutHOu 
OOMOMKAMU 


1-f BapuaHurt. 


Meppuyvad WH BTOpH4uHad OOMOTKH HaMOTaHbl B OAHOM HallpasieHHH 
B OGeHX CeKILHAX, A CeEKILHH MeXKAY COOOH HaMOTaHbI B pa3HbIX Hanpa- 
BJIGHHAX (pH. 4). 

Cpeanue Touku oOmoToK 2-5 u 4-7 
COCMHHM MexK/Ly COOOH Hw OyjemM paccma- 
TPHBATb OJHY CeEKUHIO Kak Tpancpopmarop, 
COC/AMHEHHBIA CM@X%XHbIMH KOHUWAaMH OOMO- 
TOK. 

KapkaC KaTYWKH CUMT4€M H3rOTOB.IeH- 
HbIM H3 H30/MpyloulerO MaTepHasa, AKOPb 
*Kele3HbIA Ha H3O0MPYIOUleM CTep2xKHe CBAZaH 
C MOABHXKHOM 4acTbIO (pH. 9d). 

[ipu TakOM yYCTPOHCTBe KaTYLUKH H OOMO- 
TOK MOMKeM MpeHeOperaTb eMKOCTAMH Ha 
KOplyc (3eMJ10), @MKOCTAMH M@XKY CeK- 
ILMAMH, @ TaKoKe H M@KBATKOBOM e@MKOCTbIO 
B KaKAOH WH3 OOMOTOK. 

Puc. 4, PaccMOTpeHHlO MOLIGKUT TOKO pac- 
MpeleseHHad @MKOCTb Me@2KAY OOMOTKAMH. 

Tat yno6ctTBa pacueTOB HM COCTABJICHHA SKBHBACHTHbIX CX€M 34MCHHM 

pacnipeeeHHble EMKOCTH COCPeAOTOYCHHDIMH HapaMeTPaMH. ITO MOKHO 
















! 
g . c § 6 
Semel | : 3 E0000 4 
PSOE OOO ICAL y 7 8 
eee ats f Aly 


cCiewaTb Ha TOM OCHOBaHHH, UTO eCJH K OOMOTKE TpaHcdpopMaTopa 
NPWIOKHTh HarpAKeHHe U/, TO NO/MHad IHEPrHA, 3aMaceHHaA B IICKTPO- 
CTaTHueCKOM Movie, Oyer: 


a C0" 


rie Cp mpeactaBset coOOoK AeACTBYIOULyIO CMKOCTH. 

BaeleHve MOHATHA eficTBYIOWWeH HK SdPeKTHBHOK CMKOCTH yiIpo- 
ulaeT pacueTb! EMKOCTHBIX TOKOB B OOMOTKAX, OMePHPYH TOMbKO C HO- 
MHH@JIbHbIM HalpAxKeHHeM Ha OOMOTKaX, H MONyCKaeT 3amMeHy pacnipee- 
ACHHBIX eMKOCTeA COCPpeOTOUCHHBIMH, 
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PaccMaTpuBad K@K/LYIO CEKWHIO DATUNKA OTMEbHO Kak Tpancdopmatop, 
Gy eM CUMTATb CMKOCTb Me LY OOMOTKAMH PaBHOH eMKOCTH M0CKOrO 
KOHReHCaTOpa, MMelollero Naowatb Sl cmw?, rne S—mnepumetp mexkay 
OOMOTKaMH B cCaHTHMeTpax uw /—jyMMHa OG6MOTOK B CaHTHMeTpax 
(KpaeBbiM SppeKTOM MOKHO NpeHeOpeub H3-3a MaOrO PaCCTOAHHA MEXKLY 
o6OmMoTKamMu, paBHoro 0,002 cm). | 

EMKOCTb MJIOCKOrO KOHJeHCaTOpa NOACUHTHIBaeTCA NO opmyve: 


vets 
Cy = 0,0885 40 1), (1) 


Iueprus, 3anaceHHad B KOHJeHcaTope: 
W = Col? [0 
ee hd [Oot]. 


TIpu pacuere nefcTBytouleH pacnpenzeneHHOH eMKOCTH MexK.y OOMOT- 
KaMH TpaHcpopmarTopa, B OTAMuMe OT EMKOCTH MAOCKOrO KOHAeHCAaTOpa, 
UMeIOWETO Y9IKBANOTeHWMAaAIbHbIe = MOBEPXHOCTH, 

HYKHO Y4YHTEIBATh pachpemetenHe HanpsKeHHA U6, UE, 
B OOMOTKAX,. | 

PacnpeneseHHe HinpsKeHHA BAOb OMHOCAOH- 
HOH OGOMOTKH aTUHKa, MpH OTCYTCTBHH sAKOpA, 
C4UHTAeM JMHeMHbIM, YTO O4eHb O1H3KO K DeAcTBU- 
TeIbHOCTH. 

TlockouJibKy Hac HHTepecyeT MpH4HHa NoAB.ie- 
HMA pasOalaHca, HMeIOWerO MeCTO Kak pH Hasu- 
UHH AKOPA B CPeAHEM NOJIOKeHHH, Tak HW APH ero 
OTCYTCTBMH, TO B JabHehiem OyemM paccmaTpH- Puc. 6. 

BaTb KaTylWKYy JaTUHKa C BbIHYTbIM AKOPeM. 

Ha pwc. 6 moka3anbl NepBudHaA HM BTOpH4HaA OOMOTKH, HMeIOLUHe 
MPOH3BOJIbHbIe HanpsKenua. TpeOyetca paccuntaTb sdpcdbeKTHBHy!O eM- 
KOCTb M@)KLY OOMOTKAMH. 

FlpHpeneM OKOHYATeCAbHBIA pesybTaT 18 BbIPAKeHHA YIEKTPOCTATH- 
ueCKOA 9HeEprHu, 3anmaceHHOM MexKAY OOMOTKAMH TPaHcdopmaTopa [1]: 





Ua, Ua» 


W — SORES [QU g)e + Uy Uy + BUyI + 107" [ane 
HTH 
] ’ ~ ‘ x s ‘ —IL: 
W = 53 Co [BU a)? + Uy Uy + (BUy)] - 107" [200]. (2) 


Torga €MKOCTb, NMPHBeeHHY!O K NepBuyHOH WAM BTOPHUHOK OOmoTKe, 
MOXKHO MOACHHTAT: 


oe 10" (a). 3) 





Cp= 


M3 puc. 6 Buanum, uto OU, u 6U,—pa3HocTH NOTeHWMaOB MexK Ay 
NepBHYHOM M BTOPHYHOM OOMOTKaMH Ha KOHLaX OOMOTOK. 
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Pacnpoctpalum woucuer sCHCTBY!IOULCH CMKOCTH MexKLy OOMOTKaMH 
WHAYKUMOHHOPO aTUHKa B 3aBHCHMOCTH OF CMOCOOOB HAMOTKH KaTYIUeK, 
HanpaBAeHHA BHTKOB,  KOIdmvukeHTa 
TPaHCDPOPMauHH, WalpaB.1eHHA EMKOCTHBIX 
TOKOB WH HX BOSMEHCTBUA Ha padoTy MaT- 
wuika., BbItCHHM Jit Haluero calyuas, Mo 
Ne€PBOMY BapHaHTY HaMOTKH KaTyIlek 
MaTunka, "emMy Oylet paBHa a@pekTuBHas 
EMKOCTb, MPH COCAHHEHHBIX Cpe /LHHX KOH- 
ax OOMOTOK, B 3aBHCHMOCTH OT KO9- 
(PHILHeUTa TpaucpopMalluH. 

Ha puc. 7 moka3ana cxeMa H /lHa- 








U, mele rpaMMa pacmpeseieHHA MOTCHUMaAAOB Me- 
4 ‘KALY OOMOTKAMH HM Halpap.renHe @MKOCT- 
yi Tt yr ormeny HUIX_TOKOB OJMMOM CeKILHH. 


nae B oritude OT TPaHCPOpMaTOpa C 34MK- 

HYTOH CTaAbHOA MarHATHOM Uerlblv, MbI 

Puc. 7, NO.DKHbI YUATHIBATb, Np KO.1HYeCTBEHHOK 

olleHke JleficrBylolleh @MKOCTH, da3Hpie 

C/LBHPH M@KILY MePBHOHEIM HO BTOPHUbIM HalpseKeHUAMH, KOTOPLie 
oTanunpe oT 180° nan or O° (cM. BeKTOpnyio AMarpaMMy Ha puc. 8). 

| 


We = yg Co [Be 4 Wy «Uy ¢ GUy)"] + 10 


12 


| Jor]; 


B Halli€M C.1yude 


ns = 60 en a 000) OO 


1 


i ” 2 
== 5-5 Co(U2 Holly v0 Pee] 
H.1H 
Wee i Cy(au, - Uy) = 5 CUi(n 1) 10 [Ave]; 

TOP ska 

DWl >. tags. We be Ne 5... : . 

Cpa Oe ie Ree eo ig 
Uy PS ee et 3 


TakuM OOpa3o0m, Mpupeleniiad K WepBuYHOK OOMOTKe JLeHCTBYIONILAA 
@€MKOCTb Me?Kiiy OOMOTKAMH, HaMOTAHHbIMH B O.LHOM HamlpaBienHu, 
B 34BMCMHMOCTH OT KOSHpulHeHTa Tpaucpopmauun Oyler: 


Cues So Cayo (4) 


rae Cy— MOWad e@MKOCTb MexKLy OOMOTKAMH, C4MTaA HX SKBUMOTCH- 
IWa.1bHBIMH MOBEPXHOCTAMH. 

IIpu rn=1 Cyp=O0, sro scHo U3 MOTeHILWa-ibHOM JLMarpaMMbl, KOL'a 
U,—U,=0 u /,=0. B neticreutresbHoctH Ke B NaTUMKe C OOv/bIuMM 
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JMHEAHBIM MePpeMeLeHHeM AKOPA HeEBO3MOX%KHO ROOUTHCA HyeBOro 3Ha- 
NeHHA E€MKOCTHBIX TOKOB ake MpH Kosppnunente Tpancdopmauun, 
PaBHOM eMHHLe, Onaroapa TOMY, 4TO BeKTOp MpWO#KeHHOrO HanpsA- 
*KEHHA HM BeKTOP BTOPHYHOM 9.1. C. pacxoaatca mo qba3e Ha yrou, 
OTMYHBIA OT O° (ycOBUMCA Ha3bIBaTb OTHOIWeHHe BTOPHYHOH 93. A.C. 





ae 
K MePBHYHOMY HalpAKeHHIO KOSPPHUMeEHTOM TpaHcopmMauun na —= ae 
L 


Bo3sOyxlaeMble @MKOCTHBIMH TOKAMH Ma@rHuTHble NOTOKH LeHCTBYIOT 
B OAHOM HalpaBleHHH B MepBHYHOR WH BTOPMYHOM OOMOTKAX (cM. puc. 7). 


Y, 


Ay, 


by = 188 
fl, =80 ma 
F,g20538 
F.4=053§ 
AU, 20 
ety E ng B=i20" 
tEvafng 9-180" 
Exp? 1258 


CMs HOLE DOHHbIC 





M3 ceomempuvecnozo nocmpoenus: Ep p=128 


Puce. 8. 


MaruutoiBWKylulad CHa OF EMKOCTHBIX TOXOB pacnpeweasetca HepaBHo- 
MCPHO MO A4HHe KaTyuiku (cM. puc. 4, 9, 10,11), Ha Koropux manb 
KPHBLIC aMNeP-BUTKOB Ha CMHHLY AMHbI). Baaronapa stomy, npu 
HEH /LCHTHIHOM BBIMOAHCHHM HAMOTKH, aOCOOTHbIC 3HAYeHHA MarHUToO- 
ABVMAKYWHX CHT B CeKIMAX OYAYT pas IM4HbIMH, a Cae 1OBaTerbHO, pa3- 
AMYHBIMH OY.AYT MH BO3OyKAaeMble MMH BO BTOPMYHEIX OOMOTKAX 9. J. oe 
B pe3ybTaTe vero nosBHTCA pa3sOananc AU,. 

EclH HaMOTKY BTOPM4HO OOMOTKH MpoH3BecTH B oOpaTHOM Hampa- 
BACHHH WM CMexKHDIC KOHIbI OCTABHTb TakoKe CO@AMHEHHDIMH BMECTe, TO 
NOTCHUMAIbHaA AMarpaMMa M HampaBeHHe EMKOCTHBIX TOKOB 6y AT 
WreTb BH, Kak yka3aHo Ha puc. 12, JMna sroro cayuan nerpyano 
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yOeauTbCA H3 MpeAbiAyueroO BLIBOAa OPMYAbl SHEPrHH JACKTPOCTATH- 
uecKOrO MOA, ITO MeHCTBYIOWAA CMKOCTb MpHMeT BUI: 


= (e+ 1 (6) 


np n= 1 Co= ZC. IIpw BcTpewHoh HaMoTKe MepBHYHOK HW BTOpHy- 


HOH OOMOTOK MAarHHTHble MOTOKH OT e€MKOCTHBIX TOKOB HME€IOT B3aHMHO 
NPOTHBONOJOKHbIe HanpaBleHua (cM. pwc. 12) mM CyLllecTByIOT NIpH 
nio60om Koadhuunente tTpancopmMaunH. baaromapa HepaBHOMePHOMY 
pacnpefeseHuio MAarHHTOABW Kyle CHAbL MO AAMHe KaTyWIKH (CM. 
puc. 10), MOwHOM B3aHMHOM KOMMeHCaLLMH MA@PHHTHBIX MOTOKOB He Oy eT. 


AU. 





Puc. 9. Puc. 10. 


PasnocTb HaBOAHMBIX BO BTOPHUHBIX OOMOTKAX 9. J.C. GyMeT 3aBHCeTb 
TakowKe OT CTeNeHH HACHTHYHOCTH HA@MOTKH B CeKILMAX H OT CTeMeHu 
pacxO*KAeHHA MO case BeKTOPa BTOPHYHOK 9. H.C. OT MPHAOKECHHOTO 
K TepBHYHOM OOMOTKe HampsKeHHA, 

B kKaTylKaxX JaTYHKOB, HAMOTAHHbIX Ha MeTa.1.M4eCKHE fkapKachl, 
ClelyeT YUHTbIBATh pacnpeteeHHble €MKOCTH Ha KOpMyc (puc. 13). 
B 9Tom cayuae gpekTHBHaA eMKOCTb G6yieT HMeTb C.1e1YIOUMA BHA: 
£2, (6) 
es 
T, @. He 3aBHCHT OT KOSdpuUMeHTa TpaHcopMalnu. ITO CaenyeT 
M3 BbIPAKEHHA WIA JHEPCUH XIEKTPOCTATHYECKOLO NOAA 


Ci = 


l 
W = 573 Cy (U2 = U1) 


npu U,=0 
yao: 
9.3 ls 
OW 200 C; 
Cp=- >= » Ce | arr 
U2 2-2-3 3 
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BwAHHe M@rHuTHbix NOTOKOB, BO3OYKMaeMLIX EMKOCTHBIMH TOKaMH 
NPOTeKalOLUMMH NO OOMOTKE HC OOMOTKH Ha KapKaC WaTuuka, HeETPyAHO 
YeCTb, HaHeCH HalpaBAeHHe TOKOB B OOMOTKE COBMECTHO Cc TOKaMH 


—— Ve 






Hun NOMEHY. 


Puc. 12. 


OT Me2KOOMOTOUHOM emKocTH. IIpuH atom B MOCTPOCHHH BeKTOPHOH 
ANAT PaMMbl AH ONPeMeeHHA HABOMMBIX 9. 1. C. HYKHO yuecTbh cba3uHbitt 
CABHr M@)KAy 3THMH ABYMA BHAaMH ToKa. 





+ U, 
c 
Se Pic 
— Py, 
Us + 
> le 
UY, 4 
Ayn nomeny 
Hyf NOMEHG,, u, * 
Puc. 13. Pue. 14 


oroxenne BEKTOPa TOKa, MpoTekaiowlero yepes M€KOOMOTOUHY1O 
CMKOCTb, ONpeeiseTCA BeEKTOPOM HanpsrkeHHa MeKIY OOMOTKaMU 
b 
ee TOKd, MpOTeKalollero yepe3 emKOCTb Ha KOpnyc maTunka, 
ACAAETCA BEKTOPOM HalpmkKeHuA 4H 
a oOOmoTKe, no 
ate ; puleraioulek 


2-H BapuautT. 


: Karyuika AaTUMKa BBINOAHEHa CO BCTpeuHOf HaMoTKott Ne pBHYHOR 
BrOPHYHOH OOMOTOK, cpeaHHe TOUKH MEXKIY coOof He coenMHeHEI 


Hl 
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Ha puc. 14 nana Ona CeCKILMA WaTUHKa HW MOTeHUMabHad MMarpaMMa 

HallpaB.ICHHeM CMKOCTHBIX TOKOB. 

Nonctapiad B BbIpPaKeHHe 9HEPrHH YX1eKTPOCTaTHYeCKOrO NOAA 
COOTBETCTBYIOUNe SHAaYeHHA HampAKeHHA, C Yy4eTOM MOTCHUMAIbHDIX 
3HAKOB, NOyUMM: 


W = 55 Cy (IU — (— UP + 1U, —(— a IU, — @U I + 
+1 —U,— (UP } = 545 ColQU, + Uy)? + QU, FU (—AU, 0) + 
4-(— aU, —-U = 7g Co UI + -Ui (2 + IY + UF 1) = 

_ 53 Co (n+ 1)°. 


Tonctapiaa Hafimentoe 3Hayenve W B BbipaxkeHne elcTByloleh 
CMKOCTH, TIpHBeyeHHOH K NMepBHYHOK OOMOTKe, HMeeM: 


QW 2.U% 


) 


Cc =< oo" 
eS pe Base 


9 Co > 
Cy (n+ l= (nt 


47 
np == 1 Ch=3 Co, T. @. HMeeT TaKOe Ke 3HadeHHe, KaK HU B CJy- 


yae OOMOTKH, H300paxKeHHOK Ha Puc. 12 ¢ COeCMMHEHHEM CMCXHDIX 
KOHILOB. 

113 aMarpaMMbl OUCBHAHO, YTO CCAM COCMHHTb CpeHHe TOUKH Tep- 
BHUHOM WH BTOPHYHOHK OOMOTOK MexKLy COOOK HakOpOTKO, TO pacnipeleste- 
HMe €MKOCTHBIX TOKOB He HapylUHTCA, UTO HE TPYAHO JLOKA3aTb H3 BbIBO-1a 
BhIPAKEHUA SHEPCHH BIEKTPOCTATHYECKOTO MO.1A. PasHOocTb HalpsakeHHtt 
MexKY OOMOTKaMH B 060M MecTe NO AAMNe OOMOTOK OyjeT 


~N “ ~ “ ae: 
aU ,, P= OU ee (oU, a aU.) Cay 


B cepeauve o6moroK mpu x =0,0/, npu 2 ==1 mH HaMoTKe MepBH4Hol 
H BTOPHYHOM OGOMOTOK B pasiiblIX HalpaBAeHHAX Oy eM UMeCTb: 


U = U,=U; tU,=U,—(—U) = Ww, 


(pS 
TOT ja 
SU cae 00 aC 91-290 0; 


T, €. pasHOCTb MOTeHLMAIOB B Cepe/\HHe OOMOTOK paBHa Hy.10. Ana- 
NOTHYHO ITOMY MOXKHO MOKA3aTb, 4TO Tp xaeil 6U = 2U. 
Tlomaad MarpaMMa MArHHTOABWKYULHX CHI B OOMOTKAX oOeux 
CeKILMA aTuHKa JIA paccMaTpHBaeMOH HAMOTKH NPC ICTAB.eHda Ha Pie. It 
MarnuTHble MOTOKH, BbISBAaHHbIG CEMKOCTHBIMH TOKAMH, HMClOT Ppa3sHbie 
HampaB.leHnaA B MepBHYHOh H BTOpHYNOh OOMOTKAX (cm. puc. 11 nw 14), 
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3-H BapHuaHuT. 


[leppuunaa Wu BTOpW4Had OOMOTKH HaMOTAHbI B OJHOM Hall paBeHuu 
C HECBASAHHBIMH MeKAy COOOM KOHWaMH (cM. puc. 4 Hn 15). 

Moactapaaa B BbIpPaxKeHHe 9HEPrHW I1eKTPOCTaTHYeCKOrO NOAA COOT- 
BETCTBYIOMIME 3HAYCHHA HANPAKEHHA, AHATOPMYHO NPeALIyLULeMy BbIBOLY, 
NOAY4NM: 


W = srg Col(U, —UY2—U, (a — 1) U, (a—1) + (—U, (2 —1)}4]= 
= 55 CoV — 1" —Ui(n— 1) + UF @— I= 5 Cue — 1, 


HoactaBaaa B BbIpaxkenue seficTByiolleH eMKOcTH, HMeeM: 


QW 220; Ci 
Cpo= = ———, Cy (n — 1)? == — (n — 1). 
U; 2 * 3 . Uy 3 
IIpa n=1, Cp =0,T. e. uMeeM TO xe 3HayeHHe, UTO WH WIA OOMOTKH 
Ha Puc. 7 C COCXMHEHHbIMM CpeAHHMH TOUKAMH Me@XKAy CeKLMAMH. 


4-H Bapuant. 


MepBuunad HW BTOPHuHaA OOMOTKM HaMOTAHbI B OJHOM Han paB.leHuH, 
OAHOBPeMCHHO, B ABa MapaenbHble NPOBOAa OAMHAKOBOrTO ceyeHHA 
MH ¢ OAMHAKOBBIM YHCHOM BHTKOB. Cekunun MexkAy Co6oH MoryT OnITb 
HaMOTaHbl CormacHO WAM BCTpeyuHO. Tipu 
TaKOM cmoco6e HaMOTKH MeKOOMOTOUHAA 
€MKOCTb OymeT OOMbWe, 4EM MPH pa3saerb- 
HOH HaMOTKe MepBHYHOM Hu BTOpHYHOt 
OOMOTOK. MexOOMOTOUHYIO eMKOCTb cule- 
AyeT NOACUMTHIBAaTh TO OPMy.le MeXxKBUT- 
KOBOH €MKOCTH HIM €MKOCTH M@EXKY AByMaA 
O€CKOHEYHO JJIHHHLIMA MpOBOAHHKaMU 


Cy = 0,12 = [weegh], 


rie 


&€ — AM9I€KTPHYeECKad MPOHHULAeMOCTD, 
2A — NAOW Ab CONMPHKACalOlNXca C ABYX 
CTOPOH BUTKOB B CaHTHMeTpax, 
A — paccToanne MexkAy Medbio npoBol- Puc. 15. 
HHKOB B CaHTHMeTpax. 
HLeAcTBylolly!0 e€MKOCTb CaeayeT NOACUMTEIBATb, Kak HB NpeAblly - 
WIHX Cly4aax, HCXOAA H3 PacnpeMeeHHA NOTCHUNAIOB MexKAY OOMOTKAaMH. 
OHOBpeMeHHas HaMOTKa nepBuyHo u BTOPHYHOK OOMOTOK B ABA 
MapaAICAbHbIX MPOBONa NOBbIWAeT KOSPPNUHEHT TPAaHCOpMallHH HU Laer 
Ooee H€HTHYHYIO HaMOTKY B OGeHX CeKUMAX B OTHOIWeHHU pacnpele- 
1eHHOH emkocTH. Ilocaeanee OO6cTOaTeAbCTBO MMeeT OUeHb CYLLeCTBeH- 
HO€ BAWAHHe Ha BeIM4MHY pasOanaHca aT4uHka MpHn HelitpanbHoM 
NOJOKeCHHH AKOPSA. 
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HetpyaHo yOenuTbca, TO eMKOCTHBIe TOKH B OOMOTKaX OyaAYyT 


HMe€Tb TaKHe Ke HallpaBJieHHA, KaK WH B PaCCMOTPCHHbIX paHee BapwaHTax 
HaMOTKH KaTYUIeK. 


O-H BapWauHT (3KpaHnpoBaHne O6MOTOK). 


Tloap3yacb NpHBOAMMbIM HAMM MeTOAOM HaHeCeHHA HanpaB.teHua 
€MKOCTHLIX TOKOB M@2KAY OOMOTKAMH H 3KPaHOM, MOKEM YyOeUTbCA, 
UTO M@THHTHblIe MOTOKH, CO3TaBaeMbl€e E€MKOCTHbIMH TOKAaMH Me pBHYOHOK 
H BTOPHYHOH OOMOTOK, HalpaBlleHbl BCTpeyHO Jpyr K Apyry (nmpu 
ycnosun, uto U, u E, copnanawr mo dase wan pacxoastca Ha 180°) 
He3aBHCHMO OT HalpaB.leHHA HAMOTKH Te PpBHYHOK H BTOPHYHOH OOMOTOK. 
JleficTByioulah E€MKOCTb, MpuBeweHHan K MepBHYHOH OOMOTKe, B 9TOM 
c1yuae He OyeT 3aBHCeTh OT KORPPNLNEHTA TpaHcpOpMalHH H paBHa 


| 
Cp =a Cy, MOSTOMY BOSMeHCTBHeE MArHHTHbIX MOTOKOB Ha CO3MaHHe 


ROOABOUHDIX 9. 0. C. OfPaHHYeHHO. 

OcHOBHOe BJIHAHHe B CO3MaHHH WOOaBOUHBIX 9. 0. C. Ha BbIXOe 
naTuuka OyleT OKa3blBaTb yroa pacxoxnKAenna mo dase U, ot Ey ua 
HEHMCHTHYHOCTH HAMOTKH KaTYIUeK B CeKIUHAX. 

TIpuMeneHve 3KpaHOB YXYAMWUT MArHUTHYIO CBA3b Me@?KAyY OOMOTKAaMH 
HM 3aTPyYMHHT HW/CHTHYHOCTb BbINOJIHCHHA HAMOTKH, TaK Kak Kaxkdan 
AMUWIHAA MpOCcAOhKa MexK AY OOMOTKAMH BHOCHT HeONpeAeeHHOCTh YK1a5Ku 
NPOBOAHUKOB MO OTHOLCHHIO HWKeTeKalleroO CAHOA, Hapylland paccToAHHe 
Me KY HHMH. 

IIpempaputebHble 9KCMEPHMCHTH, C IKPAHHPOBAHHbIMH OOMOTKAMH, 
He JLaMH XOPOWMX pe3syAbTAaTOB. 

TIpupontuman B [1] dopMysa Jaa NomcueTa ReficTBywouleh CMKOCTH, 
npuBpeleHHOH K MepBHYHOH OOMOTKe (B YaCTHOM CTy4ae OAHOCAOMHbIX 
OOMOTOK, COCAMHEHHBIX MexKAyY COOOK CMe.%KHbIMH KOHILGMH), BHeLIHEe 
CXOJHa C BbIBeEeHHOM Hamu dbopmy.1oh (4) 


rare oe aed 
3 

Onpesenenne C, ucTorKopaHo asTopamu [1] omm6ouHO, Tak Kak 
OHA MPHHATa HMH 32 CMKOCTb Me@%KAY NepBAYHOK HM BTOPHYHOK OHO- 
CHOHHBIMH OOMOTKAMH, COCAHHEHHbIMH Me@xKAy COOOM CMe2xKHbIMH KOH- 
WaMu; B efCTBUTeAbHOCTH 2%Ke 9TO MOJIHAA CMKOCTb MK AY HeECOeAMHeH- 
HbIMH OOMOTKAMH C 9KBHMOTeCHIMaIbHbIMH NOBEPXHOCTAMH. OJHaKO 
NeficTBylOulad @MKOCTb M@KLY ABYMA ORHOCIOMHDIMM OOMOTKAMH, 
COCMMHEHHDIMA MexKAy coOoh CMe*KHBIMH KOHILaMH, eCTb BesJIHUMHA 
NOCTOAHHaA WH paBHa | 


c. 


mee A 
Co=~. 


O6ujue coobpaxcexun o pabone OamuuKna 


Pe3ybTHpylolulad 9. 0. Cc. Ha BbIXOMe WaTauka MpW HeHTpPabuoM 
MOMOKEHHH AKOPA WIM MPH erO OTCYTCTB1M ABAAETCA Pa3HOCTbIO BTO- 
PHYHBIX 9. H.C. 
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| OCHOBHOH HaMarHH4HBalolwM MOTOK CO3RaeTCH PpaBHOMePHO pacmpe- 
ReNeHHOH NO AMHe KaTYWKH LaTunka MarHATOABHKyleh CHAIOH, 4TO 
OOecneyuBaeT paBHble WH MPOTHBOMONO2%KHO HanpaBseHHble 9. I. Cc. Ha 
BTOPHYHBIX OOMOTKAX aTUHKa. 

MarHuTOSBMXKYULah CHa, BbI3BaHHad E€MKOCTHbIMH TOKaMH, MmpoTe- 
KaiOUHMH MO MepBHYHOH HW BTOPMYHOK OHOCOMHIM OOMOTKaM, pac- 
NpeleseTCA HEPaBHOMePpHO MO AAMHe KaTYUIKH, WM O6e CeKILMH B Mar- 
HHTHOM OTHOIICHHH HMeIOT CaOyl0 CBA3b Mexay co6ot. — 

Ha puc. 4, 9, 10, 11 nmpeactaBaenbl mpumMepHble KpuBble pacmpese- 
A@HHA MArHHTOABYKYULUX CH B CeKILMAX KaTYIUeCK MpW CHMMe€TPHYHbIX 
€MKOCTHbIX TOKAX B CeKiLHaX. B geHcCTBHTeAbHOCTH HeBO3MOXKHO Cie- 
JaTb BMOJHE HMCHTHYHYIO HaMOTKY CeKUMA AaTUWKa 6e3 HapyuleHuA 
CHMMETPHH MAaPrHHTOABHXKYLWIHX CH, BOSHHKLUAX OT CMKOCTHbIX TOKOB. 

HeuvJeHTH4HOCTbh HaMOTKH BbI3bIBaeTCA 1aBHbIM O6pa30M HepaBHo- 
MCPHOCTbIO HaTATa NPOBOAHHKa Mp yKladke, a Ce NOBaTebHO, H3MeHe- 
HHe€M PaCCTOAHHA MeXxKAY COAMH OOMOTOK. OcOOeHHO CHIbHO CKa3bIBaeTCA 
HaH4He M@KLY CAOAMH H3O01HUHOHHOK npoKAanku.B pe3yabTate 3TorO 
Ha BbIXOJ€ MNOABAAeTCH HECKOMMEHCHPOBaHHad 9. J. C. (Hy.1eBOK pa3- 
Oanauc AU). 

B OAHOCAOMHBIX KaTYWUIKaX, B OCOOeCHHOCTH HAMOTAHHBIX B Ba M1a- 
Pa/JeAbHLIX MpOBOAa (OMHOBpeMEHHO MepBUYHOM M BTOPHYHOK O6MOTOK), 
MOKHO ROOMTHDCA XOPOWeH HACHTHYHOCTH HAMOTKH H, CeOBaTebHO, 
HeOOAbUIMX Hy /eBbIX pa36alaHcoB, Mpu HecyuleH yactoTe no 20000 zy 
H BHI, 

?Kee30 AKOpA WaTYHKa He ROUKHO ObITb HACHILEHO MALrHUTHbIM 
noToKomM (B= 200 zc) wu Bce WHAyYKTMUpyeMble 3. 2. Cc. HM TOKH 6y- 
AYT MM€Tb CHHYCOMAaIbHyIO d@opmy. TlosToMy aaa uccaenoBaHuA pa- 
OoTbl AaTYHKa MOMKEM CTPOHTb BEKTOPHble AMarpaMMbl. 

Ha pwc. 8 npeacTaBieHa BeKTOpHaa DMarpaMMa jaT4HKa C OHO- 
CIOHHOK HaMOTKO' B Ba NapatiebHBIxX NpoBona npu f= 20000 eu, 
L=—= 30 mm, w,==W,= 134; © 0,04 mum (6e3 akopa). 

Baarowapa OHOCAOMHOM HaMOTKe B Ba NapasienbHblx npoBora 
TOK pa30aaHca, Make pu Hecyuleh uactote f = 20 000 24, 6.1n30K K Hy 110 
(~ 1,5 ms). Tok /,, BbI3BaHHbIft MexOOMOTONHOM eMKOCTbIO, NO] el- 
CTBHEM pe3y/IbTHpylouleH pa3sHOCTH NoTeHUMaIOB U, wHyKTupyet 
BO BTOPHUHbIX OOMOTKAX DOOaBOUHbIe 9. A. C. Fos 4 H Fong? KOTOpble 
B HauleM C.1y¥ae B34MMHO KOMMeHCHPylOTCA, H Ha BbIXOJe AaTuuka pe- 
3Y/IbTHPyIOlWlaA 39. 2. C. paBHa HYV10. 


Kamyuka Oamuuka C MHO2OCAOHLMU NepeuXLHok 
“ emopuinoi O6momKamu 


IIpH moacyete jefictsyiouleh eMKOCTH MHOFOCAOMHOKM OGMOTKH He- 
OOXOQMMO YYHTbIBATh MEXKCIOMHYIO Me2KOOMOTOUHYIO EMKOCTD H, B Cuy- 
yae MeTaIIMYeCKOTO KapKaCa KaTYUIKH, TaK2Ke C€MKOCTb Ha KOpmMyc. 

MuaAyKTHpyemMad BO BTOPHYHBIX OOMOTKAX 9. TD. C., CO3MaHHaA eM- 
KOCTHDIMH TOKAMH, OyeT CKAabiBaTbCA H3 DBYX UAW Tpex cocTaB- 
JIMIOWWKX, CABMHYTBIX MexAy COOOK no dase, a HMeHHO: BO3O6y2K MaeMbIXx 
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Me2KOOMOTOUHBIMH, M@2KCIOMHBIMH TOK4@MH HW, Mp MeTa1MYeCKOM Kap- 


Kace,-— TOKaMH Ha KOpmyc. 
Jlehictayoulad MexKCIOMHAA eCMKOCTb MepBHYHOH HAM BTOpHYHOH 06- 


MOTOK TIOJCUHTHIBaeTCA MO Hopmy.e; 


4 (N —1) 4 (N — 1) e-A in 
Co= 3 yr Co 3 ye ° 90885 ~~ * 10M], (7) 
rye: 
N —u4nc.10 c10eB B OOMOTKe, 
€ —— IM9.1EKTPHYeCKaA MPOHHWLaeMOCTh, 
A — Maollaib CONpHKaCalOulHXcA C1OeB MO CpeaHeMy JWMaMeTpy B CaH- 


TUMeT Pax, 

A -—paccTOAHHe MexKY MeiblO MPOBOAHHKOB B CaHTHMeTpaX. 

Jiia MHOrOCNOMHDIX KaTylWeK MaTYHKa, H@MOTAHHbIX C pa3ileseH- 
HbIMH MepBHYHOM MW BTOPHYHOK OOMOTKAMH, BeKTOPHbIe AMarpaMMbt, 
B NaCTH HalpaBieHHA WHAYKTHPyeMbIX €MKOCTHbIMH TOKaMH 9. J. C., 
MOXKHO CTPOUTb JHWb MpHOAWKeCHHO, YYHTHIBAA MEXKOOMOTOUHY!O CMKOCTb 
TOJbKO JIA MepBoro COA Me2xKAy OOMOTKAaMH. 

B MHOrOCJIOMHBDIX KaTYUWIKaX, HAMOTAHHbIX B Ba Mapa. VIeAbHbIXx 
MpOBONa, MOMKHO MOAHOCTbIO YYHTHIBAaTb M@2KOOMOTONHYIO eCMKOCTb Hi 
CTPOUTb BeEKTOPHble [Mar paMMbl. 

Ha puc. 16 moctpoeHa BeKTOpHaA AHarpaMMa JaTuvKa C MHOrO- 
COHHbIMH MepBHYHOH HW BTOPHYHOM OOMOTKAMH MO OMBITHbIM J.@HHbIM 
(L= 30 um; w,= 1000; w, = 4000; @ 0,04; f= 20000 24; S=0). 

IleppuyHad H BTOPHUHad’ OOMOTKH HAMOTA@HbI B OJLHOM HallpaBJieHHH, 
MOSTOMY HHJLYKTHpyeMaA 9. J. C. BO BTOPHYHOK OOMOTKE HMeeT NO- 
AAPHOCTb, COBMAaloulyio C MpHOwKeHHbIM HalpsKeHHeM. TOKH, Mpo- 
TCKaIOWMe Yepes MexKOOMOTOUHY!IO EMKOCTb, OYYT BO3SOyKAaTbCA pa3- 
HOCTbIO MOTCHIMaAIOB MexKAY 3aKHMaMH 6—S un /—3. Ha puc. 17 
flana JMarpaMMa CJO%KeHHA 9. 2. C., BO3IOVKTAeMBIX BO BTOPHYHOK O6- 
MOTKe BC@MH €MKOCTHbDIMH TOKaMH B TepBoh cekuMn aTunka *), Mex- 
OOMOTOYHDI€ TOKH YUTeHbI TObKO JIA MePBbIX COMPHKACalOUlMXCA C.10CB 
C HNampsaKeHHeM Ha KOHILAaX OOMOTOK 6-—-8, paBHbIM Ha J\MarpaMMe 


BekTtopy U,-e, B IMpOH3BO.1bHOM MacuiTabe, HO Cc AeCTBUTebHDIM 
cooTHomeHnem U, Wl ey. 

Pe3ybTHpyloulad 9. 3. C. C.1araeTcA M3 YeTbIPeX COCTABJIAIOLIUX 
9. H. C., OOABAHHbIX E€MKOCTAHM: Mex Ay OOMOTKaMH FEgarg, Ha KOpnyc 
KaTYWIKH Ear, MexKAY C.1O0MMH MepBHYHOK OOMOTKH Eciyc M MeKAy CA0- 
AMH BTOPHYHOH OOMOTKH Egoye C pacueTHbIMH COOTHOWICHHAMH MeKILy 
HuMU. Ha prc. 16 ana MO1Had BEKTOpHaA AMarpaMMa JIA TOTO Ke 
AaTuHKa C MHOrOCcAOHNOH OOMOTKOA. 

Jlaa nmpeAcTaB.leHHa O BO3MOKHOK CTeNMeHH HeHACHTHYHOCTH HaMOTKH 
KaTyluek, HpHBeeM JaHHble H3MepeHHA CYMM@PHOM BTOPHYHOH 9. A. C. 
OT EMKOCTHLIX TOKOB JUIA MHOFOC.10HHOHM KaTyYWKH: L == 30 wa; w, = 1000; 
W@W, == 4000; @0,04 aa; c BiHyTHIM cepweyHHKOM. I[IpuaoxwKeHoO Ha- 
npmkenve U,==32 6 npn f= 20000 ey (puc. 18.) 





*) (L = 30 mat; wy = 1000; w, = 4000; GZ 0,04 4; S = 0) 
168 


sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 


sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 


TIuTaHHe MOABOMUTCA CHa4ala K 3a%KHMaM 2—3, a 3aTem K 5—86; 
B TOM H Apyrom cayyaaX HalpaBleHWA MA@rHHTHbIX MOTOKOB, BO3s6yxae- 
MbIX M€PBHYHOM HW BTOPHYHOKM OOMOTKAMH, COBNaalWT HW OHH HHAYKTUPyWT 


U, ets 


fineimnoie FaHHore 
U, = 1448 
Yr, I, =855 mm 
ey ba 
9 =162° 
= 105° 
Ee 72485 
E0° 2748 
BU2= 284 


Az OFCOM. LICMPOPHK, 
3U= 278 
E,=76 





~E}.2 
Puce. 16. 


Ha BTOPHUHBIX OOMOTKaX 9. A. c. E,_.==0,82 8 H BO BTOpOH ceKUMH 
E;-¢== 1,45 6, 4To cocTaBaseT pa3sHuuy OKO10 75°/). 

Copnajawune HanpaBAgHWA MAPrHUTHLIX MOTOKOB COOTBETCTBYIOT 
HOPM@JbHOK paOoTe aTunka C CorjmacHOH HaMOTKOH, Cc TOM pa3sHuued, 
YTO pesy/IbTHpylOllad MarHHTOABHKYUlad CHa paBHOMepHO pacipedle- 
eHa MO MWHHe OOMOTOK, @ e€MKOCTHbI€ TOKH yBeM4eHb! Onaroqapa 
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TOMY, UTO HOMHMHaIbHOe HallpmKeHHe TpHOKeHO MO BCcef AAMHeE OO- 
MOTKH. OfHaKO 9TO OT.IHYHe HE MPOTHBOPeYHT OMpeeeHHtO OTHOCH- 
TeIbHOM Pa3HHIbl pacmpete.leHHbIX eEMKOCTeM MK AY OTAC.IbHBIMH CeK- 
WHAMH KATYHIKH JlaTUHKa. 


WW, = 1000; Wo=4000, @=004 mm 


U, -HANDAMCEHUE CEM 
NDULOORUCCEA HQ 
OOuH CNOU OOMOMKU 
05-240 Ha O0UH CNOE 
24 o6maIn Ku 
U- 05 -PQZHOCING HANDS - 
HCCHUU MEHCOU C,IO0AMU 
Yu 22 oOmomnaMu 
Eau PAL B036Y HOC 
MEALDOMOIM. MOKL AI 
Eng IAC Cosby MoKamu 
Ha koonye 
Comme AAC CORY HCY MEME ION, 
— MoKamu 1 oOMOM Ku 
Lnomp” LAC BOZbYHCO MEHLCAOUH, 
MOKEMU 2% IOMOIMKU 
| Eco - Gl pesynomupyrouaa am 
Fy liye ae Bcex eninocmn<maKae 


Filing 





Pom \ 





Puc. 18. 


B paOouem pexKuMe LaTavKa, BAMAHHE EMKOCTHBIX TOKOB CKa3blBaeTCA 
Ha JIMHeHHOCTH XapakTepHCTHKH HU, OCOHeHHO CHAbHO, — BOAU3H HYyJe- 
BOO NOJO%KeHHA AKOPA. 


BLiBodbt 


1. HamotKy KaTyweK JaTYHKOB HeOOXOAHMO MpOv3BOAUTb BeCbMa 
TULATEAbHO, COO1O1aA HLCHTHYHOCTh YKMAIKH MPOBORHHKOB H BbIBOJHEIX 
KOHILOB. 
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2. B wenax MOBBILICHHA YYBCTBUTeEbHOCTM RaTYHKOB WM paclwuMpeHus 
AMana30Ha HeCYUIMX Y4acTOT Do 20000 24 u Oonee, MOHKHO peKOMeH- 
OBaTb TPH CNocoOa HaMOTKH KaTYyIleK: 


a) OMHOBPeMeHHYIO HaMOTKY MepBHYHOM u BTOpHYHOM 06- 
MOTOK B JBa MpOBOAa B OHOM HallpaB.leHHH, C COe€MHeHHeM 
CpeHHUX TOYeK CeKUMH MO cxeme puc. 4; 

6) pa3ieibHy!0 HaMOTKY NMepBHYHOH HM BTOPHYHOM OOMOTOK 
B ORHOM HallpaB.leHHH C KOSPPHUMEHTOM TPaHCPOpMaLlUy, 
OM3KHM K eCHHHILe; 

B) pa3e.1bHy}0 HaMOTKY MepBHYHOK H BTOPHYHOK OOMOTOK 
B Pa3HbIX HalpaB.eHHAX MexKIY COOOK HW B CeKUMAX No puc. 10. 


Oco6eHHO XOPOWIHe pe3yAbTaTbl MOKHO MOMYYUTh C OAHOCAOMHEIMK 
OOMOTKAMK, MO3BOAAIOLIMMA 3HaYMTebHO MOBBICHTb HeCYLLylO YacTOTY, 
6e3 3aMeTHOTO pa36anaHca B HyJe€BOM MO02%KeHHM AKOpA. 

O6biuHO MpHMeHAeMbIe CNOCOG6bI yMeHbLIeHHA MexKCAOMHOM eMKOCTH 
B KaTYLUKaX, MYTCM CeKILMOHMPOBaHHA OGOMOTOK, B IIPHMCHeHHH K HH- 
AYKUHOHHOMY aTuHKy MatbixX raOapHTOB He MOryT JaTb xXopouwero 
KOHCTPYKTHBHOrO pellleHua. 

3. OcBewleHHbifi HaMH @aHaH3 €MKOCTHBIX TOKOB B OOMOTKAX MODKeT 
ObITh MPHMeHeH Mp pacueTaX MMMYJbCHLIX TpaHcopMaTopos, TpaHc- 
POpMaTOPOB NMOBbIWeHHOH YaCTOTbI, MHAYKILMOHHbIX MaTYMKOB C AByMA 
KaTyWKaMH MB ApPyrux cayuanx. 
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1. etaqv HW 9AeMeHTHI PaqHONOKAaIMOHHDIX cTaHuHH, U3q. ,CopetcKoe pa- 
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2.4. C. Huxokun, UmnyapcHan texuuka, “3g. ,CopetcKoe pagno“, 1949. 

3. Electronic Engineering, Winding Capacitance By N. H. Growhurst 
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Kano. mexx. xayk B. H. PY ZAKOB 
Kano. mexn. wayk TT, 4. MYPABBEBA 


O BJIMAHHH MATHHTHbIX MOJIEK HA ®OPMY NOBEPXHOCTH 
KUJIKOTO AJIOMHHHA B 3JIEKTPOJIM3HbIX BAHHAX 
AIA MOJYYEHHA AJIOMWMHHSA 


B MpOMbILWIeHHbIX YCAOBHAX aIOMHHHA NOayyaloT B pe3yabTate 
QIEKTPOH3a PacTBOPa TIHHO3eMA B PaCl1aB.1eHHOM KpHou.inTe (NasAlF,), 
K KOTOPOMY JIA YMCHbIWeHHA ero TeMNepaTyPbI M1aBAeHHA AOOaBAAIOT 





- == Sy Spc eas, Gy 5 


Yj: 3 
el aay 
ee y 





fea ——— a a 


LLL LLL LLM li fiiiLida |. 
| 
ps 











Puc. 1, Cxematuyucckuii nonepeunblit paspe3 s1cKTpoAHM3Hoii 
BaHHbi 


J—kKowkyX; 27—kKupmuonad KAaiKa; 3— yroabuas cbyteporka; 4—kaToanble 
CTCPAHH; J —OKHAKHH ATIOMHHHH; 6 — 9necKTpoauT; 7— anon; 8 —aHoaHaa 
UMHa; 9— aHOIHbIe WTLIpH; /O—kaTOAHDIe HWIHHDI 


pa. mpumeceh (oOniuHo CaF,). Qror pacrBop nasbipaloT Mpocto ,91eK- 
TPONTOM“, QaeKTPOAW3 BEXETCA B CMEUMAIbHbIX XICEKTPOMHM3HbIX BaHHax 
(puc. 1) npu Temmepatype oKo0 950°C, npu koropoli kak 9aeKTpoant, 
TaK HW aJIOMHHHH HaXOJLATCA B XWAKOM COCTOAHHH. 

B O.mkKatwue roan B Halmelt CTpaHe MPOH3BOUCTBO aJIIOMHHHA 
LOTKHO 3HAYHTCJIbHO BO3PaCTH, 9TO OyeT CeaHO He TOJAbKO 3a CueT 
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YBeAMYeHHA UNCa BIEKTPOJIM3HbIX BaHH, HO H 3a C4eT MOBBIWMECHHA 
HX MOUWHOCTH. O6niuHoe paOouee HanpsxKeHHe Ha BaHHe 4—4,0 B, nAOT- 
HOCTh TOKAa OKOJO OHOrO amMMepa, MOSITOMY YyRBeAMYeHHe MOLULHOCTH 
CBA3AaHO C POCTOM CHJIbl TOKa, a C/eNOBaTeJIbBHO, H CeYeHHA BaHHbl. 
Y 3€KTPOAH3HbIX BaHH OOIbIIHX Pa3MeEPOB CHMKAIOTCA TeNOBbie NOTE PH 
Ha TeIIOOOMeH H MOSTOMY YMeHblUIaeTCA pacXOR 9HEPrHH Ha eCAMHULLY 
nOy4aeMOrO asIOMHHHA. 

Jlia HOpMadbHO paOoThl 31e€KTPOAM3HOM BaHHbI HEOOXOLMMO, YTOOL 
PaccTOAHHe OT HWKHeH MOBEPXHOCTH (MOMOWBHI) AHOLa MO NOBEPXHOCTH 
aOMHHHA (M@eXxKAyMomMocHoe paccToaHHe) Oniio 4—4,5 cm. OTKAOHEHHe 
B TY HAW Apyry!0 CTOPOHY MpuBOAUT K NMeperpeBy BaHHb M MOBbIWMAeT 
YAeAbHbIA pacxo 9HEPrHH. OKCMAyaTauMOHHEI ONBIT NOKA3bIBaeT, TO 
npu 6orbwux Tokax (O0O—60 Kuloamnep MH BbILIe) BO3HHKaIOT OoAbUINe 
TPYHHOCTH B PperyAMPOBaHHH MeXKAYMOTOCHOTO paccTOAHHA, BCACACTBHE 
yerO YAebHBIA pacxO SHEPruK B Od1ee MOLIHBIX BaHHaX MOXKET Waxke 
yBeJHUUTBCA. 

M3 pana TeOpeTHYeCKHX HM 9KCNEPHMCHTAaIbHBIX HCCeOBaHHA, Mpo- 
BeMeHHBIX y Hac HM 3a rpaHuueh [1, 2, 3], cnenyer, uTo mpu paboTe 
QICKTPOAM3HbIX BaHH BO3HHK@IOT MePeKOCh! %#XAAKOTO aJIOMHHUA, OAHOR 
M3 MPH4HH KOTOPbIX ABAAIOTCA CHAbI, NeHCTByIOWWWe CO CTOPOHEI Mar- 
HUTHOPO HMOAA, CBASAHHOrO C TOKAMH, MpOTeKaIOULMMH B 31eKTPOAM3HOK 
BaHHe. Bnepsble CMeUeHHe aJIOMMHMA K OJHOMY H3 TOPILOB BaHHbl Obi10 
SKCNeEPHMeHTabHO OGHapyxXeHo B 1952 roay y 94eKTPOAM3HBIX BaHH 
C pe3kO BbIpaxkeHHOM accHMeTpHef B pacnooxKeHHH OWMHOBKH. Ho 
Bp 1954 roay TI. A. Mapyykxom u A. T. Mamoutossim To xe sBeHHe 
6LI10 3aMeyeHO M Yy OObINHEIX BaHH. IlO CucTeMaTH3MpOBaHHbIM aHHbIM 
rT. B. @opc610Ma pa3HOCTh ypoOBHeH aJIOMHHHA y MpOTHBOMOAOXKHBIX 
TOPWOB BaHHbl COCTaBAAeT B CpeAHeEM 2,0CM, HO B OTACAbHBIX CAY- 
uaax mocturaeT O—6 cm, a Mo HaHHbIM M. ®. JlorpomatoxKu jaxKe 
9—10 cm. 

B 1955—56 ronax mo wHuuMaTHBe Bcecoio3HOorO§ asIOMMHHeBO- 
MaruHesporo uHcTHTyTa (BAMIM) Nod pykoBoacTBOM 4H NpW yuacTHu 
M. ®. Jlorpomamxu (BAMH) u M. A. Taspuaosa (Taxnpomaiekrpo- 
MpoeKT) Ha 9ACKTPOMH3HBIX BaHHaX Psa aJOMMHHEBbIX 3aB0L0B Obl 
MpOBeEeHb] OAHOBPeMeHHble H3MEPECHMA HAaMPAKEHHOCTH MArHUTHOTO NOMA 
Y MOAOWBEI aHOMa H YPOBHA *AUAKOrO amiomunus. TlonyyeHHble pe3syb- 
TaTbl B MPHHUMNe NMOATBEPXLAwWT MpeANosoxKeHHe, TO OHO H3 NpM4nH 
NepekOCa aJIOMHHAA ABAAIOTCA CHAbI, WeMCTBYIOLLMe CO CTOPOHbI MarHuT- 
Horo moja. Onuako yacToO HaOM0WaIMCb HE TOAbKO KOJIMYeECTBEHHHIE, 
HO H KaueCTBCHHbI2 paCXO%KMCHHA MeXKLY pacnpelenenveM YPOBHA 
AJOMHHHA, M3MePeHHbIM HeMOCpeACTBEHHO H PpacCUHTAaHHbIM Ha OCHOBe 
QKCNEPHMCHTAIbHO ONPeAeeHHbIX 3HaYCHHA HalMps»KeHHOCTM MarHHTHOrO 
noid. ITO OGbACHACTCA TEM, YTO YIKCNEPHMCHTAAbHO HEBO3MOXKHO OTIJLC- 
JMTb MWepeKOCbl, BbI3BaHHbI@ MarHHTHbIMH NOAAMM VM ra3OBblleseHHeM, 
Bot moyeMy OKa3al0Cb HeOOXOAMMbIM MPOBeECTH BO3MO2%xKHO MOHEee 
aHaTHTHYUeCKOe pellleHHe 3a0a4H O pacnpeweneHvH YPOBHA aOMHHMA 
MOsL MeHCTBHCM MACHUTHbIX CH, KOTOPOe OTCYTCTBYeT KaK B COBETCKOH, 
TAK HU UHOCTPaHHOH AUTepaType. 
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1, Pacnpexejenne TOKa B OTIGJbHbIX 3eMeHTaX 
9JEKTPOJH3HOH BaHHbl 


lat Toro, u4ToObl paccuvTaTb MarHHTHble 019 B QIEKT POAM3HOH 
BaHHe, HEOOXOAHMO 3HaTb pacipemeseHHe TOKOB B €e€ OTJLEIbHBIX 91e- 
MeHTax. Ha puc. 2 noka3aHa OHA H3 BO3MOXKHBIX CX@€M MUTA@HHA 971eK- 





Puc. 2. IIpHHunnwadbHad CXeMa MHTaHHA 3leKTPOAH3HOH 
BaHHbI 


7 w J] —coeaMHuteabuble WHHb; 2— aHoyublit croak; $— aHoaHaa WwHHa; 
4— anoauble wWTpipy; 5—aHon; 6 — IIeKTPOAHT; 7 — KHAKHH aTIOMHHHG; . 
8 — yrobHad tyTrepoBka; 9— KaTOAHbIe Cre; KAA; JO —~KaToaHad WHA 


TPOM3HOA BaHHbl. QekTpwyecKHt TOK MOcTyMaeT MNO COCAMHHTeAbHBIM 
WHHaM OT NpeAbyuleH BaHHbl (BaHHbI COCAHHAIOTCA MOCAeTOBATE/IbHO), 


| 





Puc. 3. Pacnpeaeaenne TOKa BO1b aHOAHOH WIHHDT; 

CHAOWHAA JHHHA —- 9IKCIHEPHMCHTaAbHbIe aHHbIe; MYHK- 

THPHad —TIpHHATOe pacnpeweneHHe 3.18 aHaJIMTH- 
ueCKOrO PacueTa HaNPAXeCHHOCTH MArHHTHOrO IIO/A 


NOAHHMaeTcA MO aHOAHBIM CTOAKAM B aHOJIHble WHHbI H OT HUX Yepes 
aHOJHbIc WTbIPH BXOJHT B aHOd. Satem, NPOHAA B4eCKTPO.INT, KMAKHH 
alKIOMHHHH (KaTO1) H yroibHyio dyTepoBky (NMOAHHY), TOK OTBOANTCS 
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yepe3 KaTOMHbIe CT€pXKHH B KaTOJHble WHHbI, a OT HHX Yepe3 coedH- 
HHTeAbHbIe€ WHHbI MOCTYMaeT B CeAYIOULy!O BaHHy. 

IIpu pacuere MarHHTHBIX none B pacnaape (B 30eKTpOUTe HU 
2KHDKOM aJIOMHHHH) CeYeHHeM WHH, @HOJHbIX UTbIpeH HW KaTOHbIX 











ST[ SSL HALA AN 
SS SSSSSSSSSSSSSSASSy 


WWI 
Bee 


ee 
SS 
» 
SS 


iit aa, 






AZ [A 
DNA V\~SX p BE 
Sassss-snseessaaa=2S=s. 
Seer 












pot ott et 
Ce BBA EN EER 


Puc. 4. [padpuyeckan Kaptuna pacnpeyesenua TOKa B Ipo- 
NOJbHOM C€YCHHH XICKTPOAH3HOH BaHHbI (mpaBasd moz0- 
BHHa) 












cTepxkKHeH MOMKHO MpeneOpeub, CunTad UX AHHeMHbIMH GeCKOHeYHO TOH- 
KHMH IIpOBOAJHHKaMH. B CoeAHHUTeAbHBIX WMHaX UH aHOMHBIX CTOMKAX 
BeIMUHHa TOKa / BAOWb HX JVIMHbI He 
u3MeHsetca. Ha puc. 3, mocrpoeHHom 
Ha OCHOBAHHH 9KCNeCPHMeHTaJbHbIX MaH- 
HbIX, MOJYYCHHbIX Ha OJHOK H3 Jeh- 
CTBYIOWWHX BaHH YpaJbcKOrO aJOMH- 
HHeBOrO 3aB0Jla, MOKa3aHO, KaK H3Me- 
HAe€TCA BeJIMYHHA TOK BOJb AHODHbIX 
WMH. EcaW COBMeECTHTb OCb Z C OAHOH 
H3 TaKHX WHH, TO 3aKOH pacipedese- 
HHA TOKa B He MOxKeT ObiITb Mpel- 
cTaBeH opmy.ion 


I=az-+b. (1) 


O pacnpeseuieHHH TOKAa BAOb aHol- 

HbIX ITbIpeH, KaTOJHbIX CTepxKHel, 
a TaK2Ke B aHOde, paciwape MW yroub- ay sh aa Rhea 
HOH dyTepoBke 3KCNEPMMeHTAJbHbIX a en BannE Gena Teac: 
MaHHyx Het. Jina nomyyeHHA UX MbI BHHa) 
NpHMeHHAH MeTOJL IIEKTPO-MOLeUpO- 
BaHua. Jina MOCTpoeHuA 3eKTpMueCKOH MOJeIH IieKTpOMM3epa OGnla 
HCNOAb30BaHa MecouHad BaHHa K. I. Kppisosa [4]. Qiementsl aeKTpo- 
AM3HOM BaHHb! ObWIM H3POTOBJeHbI H3 CMeCH MecKa Cc rpadutom. [Ipu- 
Mepbl TpaduyecKuX KapTHH MOeH TOKOB, TeKYLUHX B 931eKTPOAH3HBIX 
BaHHaX, MOKa3aHbl Ha puc. 4 uO. 






Ja ot 
Wits Ulldls WL 
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IIpHmMeHeHve mecOUHOHM BaHHbl NO3SBOJIHAO PeIUHTb Cle AyIOUIMe 3a7a4H: 
1) H3Y4UNTb pacnpedeieHue TOKA B aHOJe, XIEKTPOMUTe, *KHAKOM aJIOMH- 
HHH WM yrombHOH dyTepoBKe; 2) UM3y4HTb pacnpenenenue TOKA BAOMb 
AHOJIHBIX IWTLIpe H KaTOJLHBIX CTepoxKHeH; 3) BLINCHHTb, KaK H3MeHAeTCA 
paciipee.leHve TOKA B YK43aHHbIX BbILIe B/e@MeHTaX MPH MOALeEMEe H.IK 
CNyCKe @HOAHbIX IWTbIpeH HM Mp H3MCHeHHM YPOBHA aJIOMHHHA (B TOM 
GHC.1e TPH BO3HHKHOBEHHH pa31M4HOrO BHAA MepekocoB) B MNpouecce 
paOoTbl BaHHbl. 

Ha pwc. 6 mMoka3aHO pacnpewedeHHe TOKa BAOJb KaTONHBIX CTeEpx«K- 
Heh, MOmyYeHHOe C MOMOUIbIO MecOUHOM BaHHbl. Kak BHAHO, y KOHILa 
CTEPHKHA BCIMYMHA TOKAa He H3MCHHETCA (YACTb CTEPXKHA H30ANPOBana), 
a lable H3MeHAeCTCA MOUTH MO AMHEAHOMY 3aKOHY [copmyaa (1)]. 








T amnep 
\ 
\ 
\ , 4 
me a _Kamog 
ve Se NC eas Mi30NA WUE 
/ YYQCMOK AUHEUHDEO | See Noa bot 
ee PACNPCACACHUA TOKQ , AOMOOH DIE 
KAMOTHOI ; DHL, 
Relies ! \ : LINED HCCHO 
| \ 
\ 
\ 
\ 


Puc. 6. PacnpexeaeHne TOKa BIO1b KATOAHBIX CTepAHeEll. 

IlyHKTHPHast KDHBaAA MOJy4eHa Ha MeCOUHOH BaHHe; CHOUI- 

Ha —-lpHHATOe pacipererenHe NAA aHaaAHTHYeCKOrO pac- 
ueTa HalpsxKCHHOCTH MarHHTHOrO NOAA 


OcoOeHHO CHOKHOH ABAAeTCA KapTHHa pacTeKaHHA TOKa B aHotle 
(BK.110UaA AHOMHbIe CTeEPKUN), pacnaBe H yroubHOh dyTeposke. B nep- 
BOM TpHOAWKeHHA TIpH pacueTe MarHHTHOrO MOAR YTOFO TOKa MbI Npu- 
HAH, UTO OH PaBHOMEPHO pacnpeseseH MO CeYyeHHIO Mapa. Wie.ennne ja, 
BhICOTa KOTOPOrO paBHa PaCCTOAHHIO OT BepxuHell uaCTH AaHOAa JO 


Ka TOJLHbIX cTepoKHel, ad EF1OUldAb COBNaANAeCT C NAIOWATbIO MOMOUIBBI 
ahold, 


2. PacueT MarHHTHOrO NOJA QACKTPORH3HOH BaHHbI 


a) HanpaxenHOCTh MArHHTHOrFO NOAA TOKOB, TEKYILHX 
B IMHECHHBIX MPOBOAHHKAX KOHEYUHOH AAHH DI. 


Ilycrb AMHeHHbI = MpoOs0.HHK pacnomoxKeH MapatebHO OCH 2 
(puc. 7) Tak, YTO KOOPMMHATH Cro Hayada 2, X1, Vy HW KOHUA 25, Xy. Vy. 
Beanuuna TOKa ph zZ==2, papa /,, B TOUKe Z paBHa /,, a B MpoO- 
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M@KYTKE MOKAY 2, H Zy H3MeHAeTCA Mo 3akony (1), rae oucRHAHO, 


eae. aa i “ be fa foe (2) 


gy —- 21 fo — 2&1 
Tora, NOJb3YACb 3aKOHOM Buo-Capapa-Jlanaaca, M@rKO MOKd- 
3daTb, UTO Hall pAKEHHOCTH MarHHTHOrO MOJIA B TOUKAX C KOO p JLWHa- 
TaAMH Xv, Vo» zy paBlHa 





iis ‘ (cOS 4%, —COS 4, )-+- d a (sin a + sin a,), (3) 
rie 
Ry = V @ — 4 Oa c= 3-10 cm/cek. ) 
cosa, = ee COS G = Re sin a, == ane (4) 
Zz 





x, Xo xX x, Xo x 


Puc. 7. K pacuety mMarHHTHoro noaa au- | Puc. 8. K pacuety MarHMTHoro noas 
HeEHHOrO TOKa NAOCKOrO TOKa 


> 
[IpoekiunH Bexktopa H ua ocu KoopaAMHatT ONpeleIHOTCA POPMY.1aMH: 
H, == — Hsin8®, H,=Hcos8, H,=0, (5) 
rae 
Xy-— *4 You~ ¥ 

cos == "ts sin 8 = -8.- 2. 6 
( Ro t Ry (6) 
6) HanpxxeHHOCTL MArHHTHOrFO NOH TOKOB, TeKYy UL X 

B MJOCKUX NPOBORHHKAX KOHEUHDX Pa3sMEPOB. 


MwockuMH MPOBOAHHKAaMH MO2%KHO 34MCHHTb CHCTeEMY, COCTOSALLYIO 
43 OO/bWOrTO UNCa NapaVebHbIX JIMHEAHbIX MPOBOJHHKOB, pacnoo- 
*KEHHbIX B O/JLHOA TVIOCKOCTH. 
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Ecau ctaumonapupi ToK / TeveT BAOTb OCH Z B MpaMoyroabHok 
naockocTu (puc. 8), KOOPAHHATL! yr10B KOTOPOH (2Z;, X1, Vy), (Zor Xp» Vy)s 
(Zo, X4, Vo) HW (Zy, X1, Yo), MPHYeM BeMYMHA TOKA H3MEHACTCA MO TOMY 2Ke 
3aKOHY, 4TO H B MYHKTe @, TO B TOKE C KOOPAMHATAMH (Xo, Yo, Zo) 
IpOeKWHH BeKTOPa HaNpAKeHHOCTH MArHHTHOrO Moa OyAyT paBHb: 


oe fa [Riot — Rist — Rive + Ruel + 


C (Yo 1) 
b | 
ae (121 — Naar — TNige + Nal} (7) 


{2 [111 —- Fie — Pite 1 Pi22] — 
— (b+ G29) [Yy11 — Yar Yue + Vroo]}, j 


| 
UY (Yo — 4) 


rae 
Fe, Ne a ie ay VO a os, Ne 
Rimn = V(X — Xv)? + (Ym — Vo) + (2y Zo)*; 
” cone hes Rimn + Zn — 20) . 
nae Rimn + (2 ae Z) : (8) 
Cimn == (x, —s Xy) In (Ym — Mo) + Rimnl: 
. (Zn — 20) (Yn — Yo) 
aga aera! Vi" See EET 
VR in a (Ys; — Yo) Rein rs (2, — Zy) 
B) HanpaAxeHHOCTb M4rHHTHOTO AOTIA CTAWHOHAPHOYO 
TOKd, TeKyulero B mnpAMOYrFOABHOM Napadtienhennnewe 
KOHCYUH BX pa3MeCPpoOB. 


Hanps@KeHHOCTb MarHUTHOrO NOAA B 3TOM C/lyyae Oblia onpenenena 
HaMH JIMIUb B TOUKAX, Je@KauluX Ha OCHOBAHHH fMapadliesenunena. 





Puc. 9. K pacueTy MarHHTHOrO moja OObeMHOrO TOKa 


Ecam oe HeOOXOAHMO ONpeeAHTb HaNpAKEHHOCTb NOMA B ApyrHx 
TOuKaX, TO, paspesaa HCXOAHBIA Mapatnenenuned WIM DOOaBlAa K HEMy 
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MOXKHO CBeCTH TaKylO 3ana4uy K 3afaue, 


Apyrve Napadaesenune sb, 
pe3yibTaT pelweHHA KOTOPOH NpuBeyeH HYKe. 





Puc. 10. HampsaxeHHOCTb MarHHTHOrO NOAA Y MOAOUIBbI 

aHONa 91CKTPOJH3HOH BaHHb! Ha AHHHAX 1]—S5/, 13-—53 

H /5—35 (cm. puc. 9). Toactble AMHHH — pacueTHle. 
ToHKHe — 39KCNePpHMEHTAJAbHbIe 


HMtak, NyCTb CTauMOHapHEI TOK, NAOTHOCTb KOTOporO 6 = const., 
mpotekaeT BAOAb OCH Z B NpAMOM Napadaenenuneye (pune. 9). [hanna 
ero peOep BOA oceh x, y, 2 COOTBETCTBeEHHO paBHa g, 0, a. Toraa, 


Axodumu faxem 





Ob6ba0n0u naKem 





Kamodnok naxem 
Puc. 11. IcKH3 OAHOFO H3 BaPHaHTOB I1eEKTPONH3HOH BaHHbl. 
(OtmMeyeHO nmonomweHHe TOUKH // Y NOROUIBbI aHOMa) 


KaK MO)KHO MOK4a3aTb, NPOCKIWH BEKTOPA HaNpsAKEHHOCTH MA4rHUTHOPO NOAA 
B TOUKaX OCHOBaHHA Napasnesenunela C KOOPAHHATAMH (Xo, Vo, Zp = 0) 





paBHL: 
a= 3, (* Lys +. Pp L_,=9-% — P L.=% -— DP it) 
by =O Fy =O Yo fy = Yo ce (9) 
L,=e, tit sa,—-F lL =g-a— F at) 
ly =Yo F=o-4, Ly =Yo 
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Rae 7 
[pee : aly in Ve ae +h ha 
= uCSsh Se ERLE oe 
VeqaVeqve © VEL e Pea 
Vet ee ee ed 
"Vita +a Co ieear 
2 pe a’ | 
P= /,,|n Vinee s, (arcsin B +- arcsin A) —- (10) 
VEG+E +a +a 
LtVe+it+e] 
Wi’ lg 
PaaaV ae ee aVee ae Pa Gels 


A amor fll, Ss een nee se es ce ; Pig a a ores ’ 


724 AV ee eer a) Vane +0 | 


Tl poekinu HallpwKeHHOocTeH Ma@rHHTHOrO TO/IH TOKOB, MpOTeKAIOULHNX 
Bo PaSJHUHbIX DJTCMCHTAX ZIG KTPOJIH3SHbIX BaHH, ONPeCeIA1NCbh BBA - 


i= 
nn 


Puc. 12. O6bemMHand AHarpammMa paciipexesenna 7, B UAOCKOCTH 
NOMO!MIBbI aHoOja 








SE EEE eee , 








— Y2atn 















WaTH MATH TOUKAX, TeKawUXx y NoAoWBH anona (TouKH 7/, 12, ... OF, 
55 wa pwc. 9). 


*) Tlogpo6Hee MeTOX pacueTa HanpAXKeHHOCTH MarHHTHOrO [OAH TOKOB 
IMHeEHHbIX MPOBOJHHKOB KOHeYHOH AHHbI, MIOCKHX MpOBOAHHKOB KOHECYHDIX 
pa3MepoB H MpAMOYrOJbHbIX MapaerenHMeAOB KOHEYHDIX Pa3MePOB H3A07KCH 
B oT¥YeTe NO H/M pa6ote ,PacueT MarHHTHbIX MOeH B 3IEKTPOIH3HbIX BaHHax 
Aa monyuenna amomunus’, JISTH, 1956 r. 
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Ji1a MpOBepKU NMpeAAOXKeHHOM BIE METOQHKH pacueTa MarHuTHOTO 
NOAA AIOMHHHEBBIX SAeCKTPOH3EPOB ObIIM aHaIHTHYeCKH OMnpelereHbt 
-> ; 


mpoekuun BekTopa 7 y NMOAOWBb! aHOa OAHOK 3 AettcTByIOUMX BaHH 


{2 





Puc. 13. O6bemHad AnarpamMMa pacnpejeaenna H, B MAOCKOCTH 
NOAOWBbI aHOla 


YpanbcKoro aatomMuHHeBOorO 3aBola. Ha puc. 10 OHM cpaBHHBaioTCA 
C 9KCNeEPHMeHTaJbHbIMH J.aHHbIMH, MOYYCHHBIMM COTPyAHHKaMH Tax- 
NpOM3.1eKTpoMpoekta B OKTAOpe 1955 r. Kak BHAHO, MexAy TeopetH- 
YECKHMH H 9KCNEPHMCHTAIbHBIMH AAHHBIMH HMCeTCA yJOBeCTBOPHTeAbHOe 










tok 
20h 
4 Yin 





Puc. 14. O6bemHaA AMarpaMMa pacnpexejenua /7, B NAOCKOCTH 
NOQOWBbI aoa 


i 


coBnajleHHe. YunTbiBan 93TO, Mbl paCCdHTaH MarHHTHbIe NOAA TakKe 
A PALA BApHaHTOB MPOeKTHPYeMBIX J1eKTPOAHSHbIX BaHH. Ha puc. 11 
IIpeACTaBeH 3CKH3 OAHOTO H3 BapWaHTOB BaHHbl, a Ha puc. 12, 13 4H 
14 oObemuble AMarpaMMbl MpoeKUMH HaNpAKeHHOCTH MarHUTHOrO NOwsH 
y MNOAOWBbI ee aHoda, 
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8. Onpenenenne copmsl rpaHnubl passeda 21eKTPOJHT — aJIOMHHHA 


Sanaya onpewerenua dopMbl PpaHMilbl pasiesa NBYX HECMCLUMBAlW- 
UIMXCA HECKUMAeMBIX 2HKHAKOCTeH peulaeTca JlerKO TOT a, KOrAa KAAKOCTH 
HaXOMATCA B MOTeCHLWaIbHOM CH.1IOBOM Owe. OCHOBHbIM ypaBHeHHeM 
paBHOBecHA X%KHAKOCTeM B 9TOM CyUae ABIAeTCA ypaBneHve Disepa: 


> 
grad p== F = .-- grad 9, (12) 
re 
p —Trwapoctatuyeckoe aBeHne,; 
-> 


F —cuaa, nefictpyioulaa Ha eAMHMLy OObeMa HKUAKOCTH; 
@ -—CKaJAPHbIA NOTeEHWMa CHOBOFO NOH. 


MoxHO moKa3aTb, 4YTO NOWe CHA, MeHcTBYIOWWMX Ha pacnaB (31eK- 
TPOAMT M OKWAKHA amioMHHMK) B OOWeM CAyyae Ne ABARETCA MOTEH- 
Ha /IbHBIM. 


> 
Cuna F, mefictpyiowaa Ha eAunHiy OObemMa pacmiaBa, ClaraeTca 
H3 CHJIbl TAKECTH 


> > 
12> 0 e (13) 
u cub Jlopentia 
ht I ‘i ig 
T. €. 
a ae 

rie 

po ee NAOTHOCTh 2#KUHIKOCTH, 

> 


g —yckopenHue CHAbl THKECTH, 
> 
0 ——MAOTHOCTbh TOKQ@; 


> 
H— vanpsKeHHOCTbh MarHATHOrO MOA; 


== 3-10!9 cm/cex — 3neKTpOMMHAaMH4eCKan NOCTORNHAA, MarHHTHas Mpo- 
HHLACMOCTbh 9AEKTPO.NTa WH aJIOMHHHA (2) MpaKTHYeCKH paBlia eJMHHILE. 


> > 
Cuna F umena Obl cKatapunii norenuuat, ecan Ont rot F = 0. 
> > {1 22> 
rot F = rot (og) -+- rot | — 6 Hy is 


. ss | 
rot (pg)==0, Tak Kak g==const. Y (16) 
ey ee een a Oe re ee a ee 

rot {18 Hi} = — \(H erad) 6 (dgrad) H+ ddivH — H divs} : 


> > 
div H sceraa papHa Hy/ll0 fa cTauMoHapHoro ToKa u div 6=0, no- 
39TOMY 


> | > > > > 
rot F = — { (H grad) 6 —(6 grad) H}. (17) 
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> > 

Tak Kak 6 uw H apasotca PyHKuMAMH xX, y HM Z (CM. BbIlWe), TO mpa- 
Baa “acTb B (17) oTaAM4Ha OT Hyaa. CunoBoe nove B pacnaaBe He AB- 
AKeTCA MOTCHUHAIbHBIM. BcneacTsue 3TOrO, KaK MbI MOKaKeM H¥Ke, 
B XICKTPOAM3HOM BaHHe BO3HHKAIOT LUPKYJIAWMOHHbIC MOTOKH X2KHAKOCTCH. 

Yuutbipan Sombie TpyAHOCTH pewienuaA OOFmeH 3a2a4uH O ABHKeHMH 
HEOJHOPOAHOK XHKHAKOCTH B OFpaHHYeHHOM MpOCTpaHCcTBe B HeMOTeH- 
WvaNbHOM CHOBOM Move, pelHM 3a2a4y B NepBOM MpHvO.wKeHHH, 
T1OJ102KHB 

> 
rot F = 0. (18) 

BosHHKaloulyl0 pW 9TOM OWHOKY MOMKHO CBECTH K MHHHMYMY MeTO- 
NOM peryHpOBaHHA pe3sybTaTOB pacueta (CM. HMDKe). 

Vitak, NycTb Be HeECMECLUHBAIOLIHeECA HECKAMAEMbIC MWKUIKOCTH pa3- 
AWYHOK MAOTHOCTH p, HW Py HAXOMATCA B PaBHOBeECHH B MOTeHWMabHOM 
CH10B0M Mowe. Torda Bhoib m060H Kpusoh J, npoBeteHHOM BAOJb 
rpahHulibl HX pashea S$, LOMKHO HMeTb MeCTO PaBeHCTBO, 


grad; p, = grad; pp (19) 
HIM, eC1M O6O3Ha4UHTb Yepes dy H3MeHeEHHe MOTeHWMaNa (pasHOcTb 
NOTeHUHaTOB) Ha yuacTKe dl, TO 
do, = d,. (20) 
V3 (20) wu (12) nafimem caenyiomee ycroBue paBHOBeCHaA: 
(Fy, — Fy, dx, + (Fy, — Fy) d¥g+ (Fz, -—Fz)dz%,=9, (21) 


THE X5, Vg, 2g——KOOPAHHATb! TOUCK MOBEPXHOCTH S. 
Tak Kak B BbhIOpaHHOoH HaMM CHCTeMe KOOPJMHAaT (CM. BbIlle) CHa 
THKECTH HalipaBleHa mpoTus ocu 2, To u3 (15) noay4MM: 


Fr=fe: Fy=Sy F,= f,— 9g, 
rhe 


] in “a 
fe = —(,H,—3,H,), | 


mt «6h 


fy =— (6,H, — 5,/,), (22) 


C 


— 


= 
nogytomy (21) OKOHYaTebHO NepenHileTca Tak: 


(fac, — Sar.) ax. + (fy, — fy,) dy,+-| (fz, Js) — £ (Py —P2)] dz, = 0. (21a) 


M3 ypasueuna (21a) cnenyetT, YTO pa3HOCTb YpOBHeM %KHAKOrO aJo- 
MHHHA B TOUKAX, OTCTOALIMX Ha PaCCTOAHHH 


dr =Y dx? + dy? 


(8,Hy—%,H,), | 


Cc 


pyr oT Apyra, pasua 
Fee, =o) AX + Sy, meer ays 


ee (23) 


d i 
‘ — (fz, ~ te.) + & (P1— Pe) 
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Ilo aannpm BAMIL pasnoctb noTtHocTe OKHAKOrO aJIOMHUNA HH 
Q1CKTpOAMTa pH paGouefi Temmepatype B BaHHe (~ 950°C) papua 


2 . OH 
te! ty => } ' os pions —_——— 0 h ‘ 
O,-— fy 7 0,21 agi? CCLOBATEABUO, (9, — fy) 25 206 a Kpome Toro, 
BASKOCTb X1CKTPOAMTA 3HAYHTeEAbHO BbILUe BASKOCTH X%KHAKOTO aJIOMHHHS. 
Ilocteuee, KaK MOXKHO MOKA3aTb, MPHBOAMT K TOMY, 4UTO DeHCTBHeM 
. 7 ‘ 
cul fy, M fy, UPaKTHUeCKH MOXKHO MpeneOperdb. VunrTbipad CkazaHHoe 


BbUNe, BMCCTO (23) MoaAyunM: 
ta dX. “fs Ty. dy. 
nef, —F, 


Popmy.ia (24)  Oblia NMOMOKeHa HAaMH B OCHOBY pacueTa OpMLI rpa- 
HHL pas/leda WIEKTPOAMT — KUAKHA aIOMHHHH, KOTOpand yCTalaBAMBaeTCA 
B QICKTPOJIH3HOH BAaHHe NO BAMA- 
HH€M MarHUTHOrTO Noa. 

C iejiblo mpoBepkKu CripaBelan- 
BOCTH dopmyap (24) Mb onpe.te- 
AHH MOPMbI rpaHHl, pa3sAea Js 
HeECKOJIbKHX JLCHCTBYIOULHX 9/1eK- 
TPOAM3HbIX BaHH (Ne 211-KA3, 
Ne 52-YA3, Ne 144-onvituas). Ha 
puc. 15 noka3ana rpanuua pasiiena 





dZ.= (24) 


aY 


Uo. ts 





KAMHY N 42 





—YVl 
D7 
Mf Wf 


Puc. 10. Vpanntta pa3ie.ta 3ACKTpoaHt - - 
aMOMHHHH 8B BaHHe Ne 52. Tlynkrup -— 
JKCHCPHMeHTA4AbHbIe WanHbie BAMH; 
CHOWN AHHHA — oO pacueTy aBTOPOB; 


no nepumetpy BaHHbl Ne 52 (cnaom- 
Had AMHHA). TlyHkTHpnad MHHA NO- 
CTpoOeHa MO YCpe 1HEHHDIM 9KCMCpH- 
MCHT@JIbHbIM JIAHHBIM, MO.TYUCHHLIM 
CTapWHM HayHbIM COTPy/HHKOM 
BAMIH.—. M. ®. Tlorpomaioxu. Cos- 
naleHve TeEOpeTHueCKHX HM SKCNEPH- 


uppaMu MOKa3aHbl MPeBbINLCHHA yPOB- 


YKa3anHbIX BbIWe BaHH OKa3a.10Cb 
YAOBETBOPHTCAbHBIM. YUHTHBaH 9TO, MbI PaCCUHTaIH BO3MOKIble POpMH 
P Pal, Pasa W1EKTPOANT — KH AKHH aJOMHHHA B Tpex BapHanTax NpoeKk- 
THPYCMLIX BaHH, OTAHMAIONLUXCHA Apyt OT JLpyra KONCTPyKIHeH OUNTHOBOK, 
JI TOVO, TOOK! BLIOPaTh BapHanT c Han6oaee O1orolnpusxTHbIM pacimpe- 
e-ICHHEM YPOBHA a.llioMHHHA. TI] pexkne Bcero oOnpemetwaach pa3noctTh 
yposnuel Az. B TOUKaX, PaCNIAOKeNHbIX BAIKIb AMHNA, Mapadaeabublx 
ocu x (11-15, 21-25, 31-35, 41-45 wu 51-55 ua puc. 9). B 3T0m cay- 
uae Ay, ==0 u u3 (24) HaxonuM, “To 
A sues oe A 5 
76 = 506 SR (20) 
Bewtwunnb f/f. Hof. HaXOJUWWJHCb TO opmy.1am (22), B KOTOpHIe MON- 
CTABAAINCh 3HAYCHHA MIOTHOCTH TOK@ 6 HW HalpsoKeHHOCTH MarHUTHOro 
nod A, onpeAeteHuble MO H310%KeCHHOK BEIe MeTOJLMKe (CM. TyHKTDI | 
H 2). Tlosyuenuuie pe3syabratTel ,peryHpoBaiucb* c yueTroM cua, Mefi- 
CTBYIOIWHX BOAb OCH Y, 4TO NMO3BOAHAO YCTaHOBUTh TakoKe CXe€MY 
WAPKY.TAILHOHHLIX {OTOKOB B XKUAKOM aJIOMHHHH. 
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Ha puc. 16, 17 wu 18 nokasanp dopmbl rpaHum pa3sqena (pacnpe- 
AeCHHe YPOBHA aIOMMHHA) B pasMYHbIX BapHaHTaX MpOeKTUpyemBIX 


+ --_, 


LED 


ea 


I 











Puc. 16. POpMbIl TpaHHL, pa3Aea IJAEKTPOAHT — aJIOMH- 
HHH B HpOCKTHPyeMbIX BaHHax (a, O, 6) 
BapvauT C ABYXCTOPOHHHM MOABOAOM TOKa (/) 





Ll 


AHODABIE CITTORKU 


Puc. 17. PopMa rpaHHl| pa3zela 34eKTPOAMT — aJOMHHHH 
B IIpO@KTHPYeMbIX BaHHax 
BapvaliT C OAHOCTOPOHHHM MOABOJOM H OTBOAOM TOKa (//) 


BaHH, a Ha pac. 19—cCxXeMbl WMPKYAAWHA 2KMAKOTO aTIOMHHHA B HHX, 
Kak BHAHO M3 PHCYHKOB, MepeKOCb! aJOMHHMA B MPOeKTHPYeMbIX MOLL- 
HLIX 9/I@KTPOJM3HbIX BaHHaX MOFyT ObITb 3HAY4HMTEbHBIMH, CCH He H3Me- 
HUTb KOHCTPYKUWHH HX OLIMHOBOK. sae * an dn ge 
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ie ne ake pm, 





Puc. 18. Popma rpaHull pa3szena 31eKTpOANT — aJOMHHHH 
B MPOeKTHPyYeMbIX BaHHaX 
BapuauT Cc ABYXCTOPOHHHM MOABOAOM H OTBOXOM ToKa (///) 


Bapuanm | 


He 
= 


_ ii 





= ry a he ge 
i i sn pg a 


Bapuanm Ill 
er 


“Ht 15 


— 


Puc, 19. CXeMbl WHPKYJAWHOHHDIX MOTOKOB 2KHAKOMO aJ0MH- 
HHA B NPOeKTHPyeMbIX BaHHaX Pa3HUNbIX BapHaHTOB. TpemsA 
IUTPHXAMH OG6O3HAYeHbI AHONHbIC CTOAKH, CTpeKaMH Ha 
NPAMBIX JIHHHAX -—— HaMpaBseHHe TOKa B KaTOQHbIX WIHHaX 
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HacTosimaa pa6ota He cTaBHT cBoeH 3aqaue paspa6oTKy KakoH-1H60 
KOHKPpeTHOH KOHCTPYKUMH OWMHOBKH, Tak KaK HeEOOXOAHMO YYHTBIBATb 
He TObKO HaHOosee paluvOHatbHOe paciipedeneHwve MarHUTHOrO Noa, 
HO HW 9KOHOMHIKO MaTePpHatOB, MHHHMAJIbHbIe MOTepH SHEP B UWHHAX, 
yhoOcTsBoO NOAXOMa K BaHHaM HU T. J., NOITOMY OHA OFpaHH4uMBaeTca 
AMUb OOUMMH PeKOMCHAaUMAMH, KOTOPbIe CleAyeT MPHHATb BO BHHMA- 
HWe KOHCTPyKTOpam. 

HieatbHoe peuleHwe 3a2a4W yCTpaHeHHA BJIHAHHA MarHUTHBIX more 
3aktouanoch Obl B CO32aHHH OuuAApHbIX WMH HM CMeWMabHbIX KOHTY- 
POB, KOMMEHCHPyIOWMX BJIHAHHE MA@PHHTHBIX mOoTeH OOBEMHBIX TOKOB. 
OnHakoO STO MpHBeseT K TOMY, TO OWHHOBKH BaHH OyAyT upessbi- 
yaHHO TPOMO3ZKHMH H AOPOFrOCTOAUIMMH, a MOTepH ZSHEPrHH B HHX 
MpeBbICAT paCXO SHEPrHH B Npowecce 97eKTpOnH3a. Ham KankeTca no- 
9TOMY, 4YTO HeEOGXOAMMO STy 3aMayy pellaTb HHBIMH MYTAMH. 

Bo-nepBbix, KOHCTPYKUHA OWHHOBKH JOMKHAa ObITb TaKOM, 4TO BAKA- 
HHe M@rHHTHWx Nome OAHOHW uacTH ee S/IEMEHTOB, a TakxKe OO beEMHbIX 
TOKOB, JOJ2KHO KOMMEHCHPOBATbCA (BEPOATHO YACTHYHO) B/IMAHHeM Mar- 
HHTHBIX Moe ApPyrHx 31eMeHTOB. [IpennoxkeHHad HaMH MeTOJHKAa pa- 
cyeTa MArHMTHbIX MomeH MH YPOBHA amioMHHHA OOnerunT pa3spaboTKy 
TakKOH KOHCTPYKULHWH, TaK KaK OHA MO3BOAAET OWCHHTb BJIHAHHeE MaPHHT- 
HOrO MOA TOKa, HAYWero B KaKJOM 3eCMeHTe OLIMHOBKH. 

Bo-stopbix, CleayeT poOutTh HW paccpeOTOUNBaTh WHHONPOBOMHI. 
B 3TOM OTHOWeHHH HaHn6onee uenecoo6paseH ABYXCTOPOHHHA NozBOL 
H OTBOL TOKA. 

B-TpeTbuX, BaHHbI B rpynnax JOAKHbI pacmonaraTecA Tak, 4TOObI 
TOKH B UWWHAaX COCe€AHHX BaHH TeKAH B NPOTHBONOJOXKHbIe CTOPOHH. 

B-yeTBepThix, WIHHONPOBOAB, BAHAHHe MArHHTHBX moze TOKOB 
KOTOPHIX He/1b3A CKOMMCHCHPOBaTb (HANpHMep, OGBONHbIe WHI) HeO6- 
XOMHMO paCNOAaraTb BO3MOXKHO Jalbie OT pacmiaBa. 

B BbinosHeHHH paOoTH, pe3ybTaTb KOTOpOH H3102%KeHEE B HaCTOAR- 
WlEM COOOULeHHH, CYLIECTBEHHYIO MNOMOLb OK43a1H: aCCHCTeHT KaceaAphl 
TOS M. TI. Luamep u acnupant kadenapst PTS A. FT. Boxy-Ocmosos- 
cKuH. ABTOpbI BbIPaxKaloT HM CBOIO ray6okyw OnaronapHocTh. 
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Jloxm, mexn. nayk, npog. K. H. KPbIJIOB 


Ob OAHOM METOJE TEHEPHPOBAHHSA 3JJIEKTPOMATHHTHbIX 
BOJIH MHJIJIMAMETPOBOFO KH CYBMHJVIMMETPOBOTO 
AMANASOHOB 


S 1. Baegzenue 


B nocaeluee BpeMA CAMOe LIMPOKOe BHUMAHHEe MPHB.leKawWT BOMpOCHI, 
CBA3AHHbIe C HCNOJb3SOBAHHEM PaNHOBOJH, WAHHA KOTOPbIX KOpOYe OAHOFO 
CaHTUMeTpa, T. @. MHJIJIHMETPOBOTO WH CYOMHAAHMeTPOBOrO AHaANa3OHoB. 

Cpe MHOFOUMCJeHHBIX HepeuleHHbIX MpoOnem B O6aCTH MHAAN- 
MeTPOBBIX BOJIH, C€aMOW BaxKHOHW ABJIAeTCH HX MOTyYeHHe. 

OGbINHbIe MeETOAbl TeHeEPHPOBAHHA IACKTPOMAPHUTHBIX BOJH CBepx- 
BLICOKOH YaCTOTbIE MPH MOMOIWH K/AHCTPOHOB, MA@AYKOBbIX JaMM, J1aMm 
Cc Geryuleh 91eKTPOMArHHTHOH BOAHOM HM 1aMn OOpaTHOH BOMHbI BCTpe- 
Naor BCe OObUIMe HW OOMbIUNe 3AaTPYHEHHA MO Mepe YKOPOYeHHA JIHHbI 
BOJHbI, HW JIA TeHEPHPOBaHHA 9.1CKTPOMAFHUTHbIX BOJH KOpOYe OHOrO 
MHIAHMeTPa 9TH METOJLbI OKa3bIBAlIOTCA HempHemembiMH, Jle10 B TOM, 
NTO BO BC€X NePpeuHcJIeEHHLIX THMaxX TeHePaTOPHBIX Nami HCNOAb3yeTCA 
B3dUMOJLEHCTBHE ZJIEKTPOHHOFO MOTOKA C MOeM 3apH0B pe30HHpynwuuleh 
IIH 3aMe/IMoUleH CHCTeMbI. OTO B3aMMOZeHCTBHeE MPHBOAMT K rpynnin- 
PpOBAHHIO 31eKTPOHHOrFO TOTOKa B CryCTKH, KOTOPble Mepe/laiwor CBOW 
‘QHeEPrHlO Pe3sOHHpPywlleh WIM 3aMelImoMeH CHCTeMe. GaTeM 3JEKTPOULI 
‘pesoHHpylouleH CHCTeMBI, MPAA B KOJeOaTeIbHOe ABHKeHHe, OTMalOT 
SHEPrHhio B BUAe BLICOKOUACTOTHOLO M0.1A. 

TIpw yMeubuwweHHH JVIMHbI BO.HBI: 

1. YmMenbuaeTcH OObeM pe3OHHPYIOWIMX CHCTeEM, BMECTe C TEM YMCHb- 
IWaeTCH SHEPIHA, 3aMaCeHHaA B PesOHAaTOpPe, a, C/eMOBATe.1bHO, H OTa- 
‘Ba€Mad Pe30HATOPOM MOLLHOCTb 9.1CKTPOMArHHTHbIX KOeOaHHh. Tak, 
HampuMep, pe30HaTOp Ha JAHHY BOJIHbI, PaBHY!O HECKO.IBKHM MM, HMECeT 
reOMeTPHYeCKHe Pa3sMePbl TakKKe BCeroO B HECKOJIbKO MHJIJHMETPOB. 

2. BOSHMKalOT 3HauMTeJIbHLIeC TPYAHOCTH MpH A3rOTOBAeHHM pe3oHa- 
TOPOB TaKOTO pa3MePpa. 

3. JlOOpoTHOocTb pe3soHaTOpa NakaeT MPH YKOPOYEHHH AVIMHbI BOJHLI. 
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4, Ymenpusaetca o6bemM myuKa 9eKTPOHOB, B3auMOeHCTBYIOWErO 
C MO1eM pesOHHpywleH CHCTeMbI. ITO MPOHCXOANT He TObKO NOTOMY, 
UTO YMCHbUIAIOTCA TEOMETPHYeCKHE PasMePbI My4Ka, HO TakKKe HW MOTOMY, 
uTO MOe pesoHHpyiouleH CHCTeMbI, B3aHMONeHCTByIOlee C MYYKOM, 
YMeHbIUaeTCH C PaACCTOAHHEM MO 9KCMOHCHUMaIbHOMY 3aKOHY, lpuyem 
NoKa3zaTeb CTeNeHH Y SKCNOHEHTHI NPONMOPUHOHATeH YacToTe KOebaHHh. 
Tak, HalpumMep, mph A==1 «a, Ha paccrosuun 0,1 mm oT 3aMenao- 
we CHCTEMbl 9/eKTPH4eCKOe MOMe OKaszblBaeTcH B OOO paz caaGee, 
4Y€M Ha MOBEPXHOCTH CHCTeMbl. QACKTPOHbI Mp 3TOM OyAyT B3aMMO- 
eHCTBOBATb C NONEM TOAbKO TOrMa, KOra paccTosHHe OT 91eKTPOHA 
nO 3aMeAmaiouleH CHCTeMbl OyieT HaMHOrO MeHbIle 0,1 «wu. Takum 
O6pa30M, MpH YKOPOYeHHH JIMHbI BOHbI 3HAYHTeAbHO YyMeHbUlaeTca 
OO6beM, B KOTOPOM MPOHCXOAHT B3aHMOMeHCTBHe 97eKTPOHHOrO My4Ka 
c NozeM pe3zoHaTopa. BmecTe Cc TeM NpaKTHYECKH OCYILECTBUTb B3aHMO- 
NeHCTBHE OKa3bIBACTCA BO3MO%KHBIM TOJIbKO C OO/IbUIMM TPYJOM, HW pH 
S9TOM 3HAYHTeIbHaA YaCTb 937CKTPOHOB MOMmadaeT Ha 34ME/LIAIOULYIO 
CHCTeMY. 

D. C yMeHbueHHeM JIMHbI BOAHbI BOSHUKaeT 3aTPY/HeElMe B OCylue- 
CTBeCHHH OOpaTHOM cBa3u, OOecneunBalolleH Mpoluecc rpynnupoBanua 
9€KTPOHHOrTO NOTOKA. | 

IlepeyncaeHHbIM Bbillie He MCYepMbIBaIOTCA 3aTpyAHeEHHA renepupo- 
BaHHA STEKTPOMATHHMTHbIX BOJIH MHJVIMMeTpOBOrO H CYOMHI.IHMeTpOBOrO 
AMana3OHOB OObINHBIMM CllocoO6aMH; BMeCTe C TeM yoxKe H3 H3702%KeHHOrO 
CTaHOBATCH ACHBIM, MOYEMY KACCHYeECKHe METOJL OKA3bIBAIOTCA HeMpHeM- 
JIeEMbIMH JIA pelleHHA MOCTaBeHHOA 3ataun. B caBa3H Cc 9THM eCTe- 
CTBEHHO BO3HUK BOMpOc OO H3bICKaHHH HOBbIX MeTOAOB TeHepnHpoBaHuA 
QACKTPOMAPHATHbIX BOAH YKa3aHHOrO BbIWe DWama30Ha, TAaKHX~ METOOBR, 
KOTOpbie Obliu Obl CBOOOAHLI OT YKa3aHHbIX BbILe HELOCTATKOB. 

Ha OHH H3 CNocoOOB MO.1yueHHA 91eKTPOMAPHUTHBIX BO. MMJIIU- 
MeTpOBOrO H CYOMHAMMETPOBOrO AMaNa3sOHOB 6e3 pe30HUPYyOULNX HAM 
SAMCJJIAIONWLAX CHCTEM 4BTOPOM HaCTOMUleA CTaTbu ObIO yKa3aHO OKO.I0 
ABalwaTH eT TOMy Hasan. *) QroT cnoco6 3akmouaeTca B NOAyYeHHH 
M31V4YeHHA HeEMOCPEACTBEHHO OT YCKOPeHHO ABHXKYLLMXCA 91EKTPH4eCKUX 
3apai0B. B 9TOM HallpaB.eHHH elle B QOBOeHHbIe ToAbi B JISTH Oplau 
MpOBeeHbl MepBble SKCNEPHMeHTA4JIbHbIe PaOOTh, HO, K COKaeHUIO, 
9TOT BOMPOC OTYACTH H3-34 YCJIOBHH BOeHHOrO BpeMeHH He NOUN 
OMKHOTO pa3BUTHA MH TeMepb Mbl CHOBa K HeEMYy BO3BpalllaeMcA BMeCTe 
C BO3POCWIMM K H€MY BHMM4HHeM KaK Y Hac, TaK H BO BCeX JpyrHx 
cTpanax. 

Hwke NpHBOAATCA OCHOBHbIe TeopeTHYecKHe OGOCHOBAHHA yKa3aHHOrO 
MeTOAa, a TakKKe CoOOMaeTCA O6 ZKCNEPMMeHTAIbHbIX paOoTax, mpo- 
Be MCHHEIX ABTOPOM. 


§ 2. H3ayyenne ycKopeHio ABHXKYWIMMCA 9eKTPOHOM 


EciH Ha OCHOBaHHH. KJaCCH¥ecKOH 3/IeKTPOAMHaMHKH Npon3Be- 
CTH pacueT 9ICKTPOMATHHTHOTO MOA MpOH3BObHO ABWKYLULeroca 


*) Cm. orger OHMP JISTH, 1938 r. 
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9AeKTpHYECKOrO 3apaha, TO HaNpmMKeHHOCTH NOeH 6ynyT onpenerntEcH 
CeAYIOUHMH BbIPaKeHHAMH: 


z R B % Be 

a at ea FE -@)) 0 
ala ; (2-2) 

Rp 2 [2 v| ite eloal = ot, (R ®)), (2) 


c2 BR >> 
EP eA) 
c c 


€—-BeNM4HHA 91eKTPHYeCKOrO 3apsAna; 

R—  paccTosHue OT 3apswa MO TOUKH, rae ONpenesneTca noe; 
U——CKOPOCTb ABWKYWeroca 3apAta; 

v—ero yckopenne; 

€-—~CKOPOCTb CBeTa. 
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(82) (eB) 
>? >> >? > 
?, e [Ro] eloR] Rv ETA 6 
ee eg a es: AO) 





Cc 
> > 
E, u H, npeactapasioT co6oh ne uTo HHOe, KaK 91€KTPOMAFHHTHOE Mowe 


> 
PaBHOMEDPHO H MpAMOJHHEAHO ABHKYULerOca 3apAala co CKOpocTbiO v. OHO 
y6pipaeT OOpaTHO MpONOPLHOHaIbHO KBalpaTy paccTOAHHA OT 3apAaa U 


> 
npu v=-Q o6paulaetca B CTaTHYeCcKoe Nove 
> 
> > 


é 
Ewan =R Ht Ayy 29) = 9. 


STo nome, Kak Obl ABYMKYLUeeCH BMeCTe C 34PAMOM, MOMKET ObITb Ha- 
3BaHO MOeM ,KBa3HCTaTH4eCKHM“. 
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Bropaa 4acTb I€EKTPOMArHHTHOFO NOMA, ONKCbIBAeMaA Y paBHennAMH (5) 
> 


vu (6), 3aBHCHT OT yCKOpeHHa 3apAna v. OHO CyulecTBeHHO OT/MUaeTCA 
> > 

ot non E, wu H,. Beawunna nanpsxKeHHoctH ero yOnlBaeT O6paTHo mpo- 

> 

NOPUHOHaAbHO TepBoh cTemeHH paccTomHHA OT 3apana, BeKTopa E, 


> > 
H H, MepmeHAWKyAapHbl K patuycy BeKtopy R. Oto none nper- 
cTaBAneT COOOM SEKTPOMArHHTHY!O BOJHY, HCNYCKaeMYIO ABHDKYLULMMCA 


> > | 
c yckopeHvem 3apayom. [lone E,, H, oOpauiaetca B HYAb, ecaH 

cg 

v=0. 


> > 
Ha fanekOM paccTOAHHH OT 3apanda nose E,H, (BoasHOBoe nou) 
> > 


npeoOsanaeT Han novem E,, H, (kBasucTaTHyeckum). 

TakuM O6pa30M, Mbl MpHXOAHM K 3aKN04eHHIO, YTO NPA BCAKOM 
YCKOPeHHOM ABWKEHHH HeNMOCpeACTBEHHO OT 9/1eKTPHYeCKOrO 3apaia 
HCNYCKaeTCA 9IEKTPOMAFHHTHAN BOHA, SHEPFHA KOTOPOH, ONpenemnemas 
MOTOKOM BekTOpa Ymosa — Ilofttuura 

> Cc [=> c > Db 
S=y EH) = ER, (7) 
> > 
3aBHCHT B MepBylO ONepedb OT ycKOpeHua 3apana. Tlonem E,, 1, mb 
B NaibHeAuiemM HHTepecoBaTbca He OyzemM. 

[lonHad 9HeprHA, M3/ly4aeMad B eCAMHHLY BpeMeHM (HHTeCHCHBHOCTb 
M3YYeHHA) YCKOPeHHO JBMXKYLLHMCA 3apaOM, HaXOMHTCA NyTeM HHTe- 
rpHpOBaHHs MO 3aMKHYTOM MOBeEPXHOCTH ypaBHeHnaA (7) H OKa3biBaeTcA 


paBHoH 
>? 
> foup 
qw 2a Vv“ 
ae FTF Tw: (8) 


SaMeTHM, 4YTO HHTCHCHBHOCTb H3YYeHHA MOMHMO YCKOPeHHA 3aBUCHT 
elle OT 9HCPrHH ABMKYWeErOcA 3apAda HW BeAHNMHbI 3apssa. 

M3 mpeabilyuwidx POpMy. MOXKHO BbIBECTH TakxKe wu pacnpemenenne 
H3Y4CHHA B MpOCTpaHCTBe, T. e€. OMpeeAMTh AMAarpaMMy HanNpaBieu- 





HOCTH. 
MHTeHCHBHOCTb M3Ay4eHHA B TeecHBI yron dQ pana 
>, 
,(2(22)G) os 
Anc3 >> \5 >>\i 
(fe) (1-45) 
Re c 
v2\(R +\" 
erate 
SS eee (9) 
(Be 
Ri¢ 
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Cnektpaibubli coctaB M3.1yueHHe 3aBHCHT B TlepByl) oOtfepellb oF 
TOPO, ABAAETCA JH ABHKEHHE 3apaia MePpHOAHYeCKHM UM HeEMepHOIH- 
uecKHM, B cayuae MepwOAMYNeCKOTO ABWOKEHHA U3yYaeTCH AUCKPeTHDIA 
CHeKTp, B Clyyae HEMepHOAMYeECKOLO ABHKEHUA, KaK, HalmpHMep, CTO.IKHO- 
BeHHe 3apAKCHHOH YACTHILbI, H3YUaeTCA CNAOWHOHM creKkTp. 

PaccmoTpuM Tenepb uacTHbIh cayyah H3ay4eHHA 91eKTPOMarHHTHOR 
BOJHbl IPH PaBHOMePHOM TOPMOXKEHHH BIEKTPHUeCKOTO 3apsAia. 


§ 3. H3sayyenne np TOPMOKeHHH JTEKTPHYeCKHX 3apAJOB 


IIpowecc TOPMOXKeHHA MbI MO2%KEM PaCCMaTPHBATb B NepBoM TMpHO.1H- 
0KEHHH, KaK JIBH)KEHHE 3JIEKTPOHA C NOCTOAHHLIM OTPHILATe/IbHbIM YCKO- 
penwem, JeficTBYIOWMM B TeveHHe MaOrO NPOMeKyTKa BpeMeHH, 

TOpMOMKeHHe BWIeEKTPOHA He ABAAETCH MePHOMMYECKUM TpOIlLeccoM 
H MOSTOMY H3JIy4eHHbIA Mp TOPMOAECHHH HMITY.1bC 9KBHBAICHTeH H3.1y- 
UCHHIO HelpepbiBHOrO CiekTpa. 

Pa3.arai MMMybC B HHTerpal Pypbe, MOXKHO HaATH paciipemeie- 
HHe 9HEPrHH B cHekTpe. OueBuAHO, Pa3s1O2%*KXeHHe 9YTO, a C.1C4OBATeAbHO, 
HW pactipeelenve 3HeEPrHH B criekTpe, 6yeT 3aBHCeTb OT XapaKTepa 
TOPMOXKCHHA, T. C. (OPMbI HMNYAbCa: JIA HMIMYy.1bCa YvacTHOrO BHA, 

> 


WMeloulero MeCcTO TIPH v == const, T. @. B Cy4¥ae, KOra yCKOpeHne 
OCTACTCH MOCTOAHHBIM B TeyveHHe BCerO BpeMeHf TOPMOKeHHA, Manpa- 
MKCHHOCTh XIEKTPHUeECKOFO 10.14 MOKeT Oblfh Mpe icTapsicha, Kak UHTe- 
pact caresyioulero BHJLa 
Cx? 
== f siny = cosytdy, 
OO 
Like 


~ 
. 





BPe€MA TOPMOXKeHHA 3apAa; 

¥— YaCTOTA 9EKTPOMArHHTHOrO H3/1YueHHys. 
Otcioaa ClenlyeT, uTO pactpewesienne 9HEPrHH B CHekTpe VAOB.eTBOPAeT 
C.1e/LYIOLUEMY YPaBHCHUlO 





j= ksin® (x zx) (10) 


rae 
k — KOIPPHUMeHT MpPONOPUMOHAaTbHOCTH; 
A—— JL.IMH@ BOJIHBI; 
J, — WHTCHCHBHOCTb COOTBETCTBYIONCH AJIMHbI BO.IHDI; 
6—-TeCOMeTPHY¥eCKaA WAMPHHA H31yuaeMOoro MPH TOPMOXKEHHM 9/1eK- 
TPOMArHHTHOrO HMMyIbca. 
l{3 dopmyvp (8) BHRHO, 4YTO TIpH A==),,== 26 WHTEHCHBHOCTh MpHHH- 
MaeCT MAKCHM@IbHoe 3HaueHHe, HO, KpOMe TOTO, WMeeTCA H elle pA 
JWIMH BOJIH, OMPenerHeMbIX H3 YCOBMA 
. 25 
= > 
2n-+- 1’ 
Pile 
n=1, 2,3..., MAA KOTOPBIX HHTCHCHBHOCTh TakxKe MPHHHMaeT 
MAKCHM4JIbHOe 3HayeHHe. 
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Ha puc. | mpenctapaena 3aBHcuMOCcTD J, = f(A), u3 KOTOpOM BuAHO, 
WTO SHA4HTebHad YaCcTb BCeA M31y4uaeMOH SHeEpruH NpHuXOAUTCA Ha HH- 
TePBall JJIMH BOJAH BO.IN3H 





2S eos. 


Tak Kak WHPWHa MMMyAbCa 3aBHCHT oT BPe€Me€HH TOPMO?KEeHHA, TO U 
AJIMHa BOHbI, Ha KOTOPylO NPHXOAMTCA MAKCHUMabHad HHTeCHCHBHOCTh 
HSAYYCHHA, TAKE ONMPeMeAMeTCA BPCEMEHEM TOPMOMKEHHA BWIeKTPOHa. 
Takum 06pa30M, MO%KHO CO3RaTb TaKHe 
(pu3sHuecKHe YCAOBHA, Mp KOTOPHIX BDeMA y| 
TOPMOMKCHHA Oy eT COOTBETCTBOBATL U3.1y- 
WeHHIO SIEKTPOMACHUTHOFO MMMyJbca, Mak- 
CHMaJIbHad MHTCHCHBHOCTb M3/1yYeHHA B KO- 
TOPOM NIPHAeTCH Ha MHJNIMMeCTPOBBIN Wn 





CYOMH.IIMMeETDOBLIA 2Mala30H. eo a eg 
OnpezeauM Tenepb oOulee KOuMYeCTBO 

QHEPrHH, H3YYaeMOe JICKTPOHOM pH TOD- Puc. 1. 

MOKeHHH, 


7 > > 

13 dopmyab (8) caeryeT, 4TO B YaCcTHOM Cuyuae vl|u oOmas H3J1y - 
WeHHad QA€KTPOHOM 9HEPrHA MpH NoTepe ero ckopoctu or v sto 0 
T. €. 1O MOAHOHM efO OCTAHOBKH, paBHaeTcA 


2 U-e- 


= a ar , (11) 





rT 


— 
\ 





BPCMA TOPMOMKCHHA 31CKTPONa; WIM NpH v<< cc (HepesATuBUCT- 
cKHH cayuan) 


_ | 


Takum oOpa3om, OOulaa SHeEPrHua H3ay4eHMA CYWLeECTBeEHHO 3aBHCUT 
OT MN€PBOHAYaIbHOR SHEPFHH I1IeKTPOHOB H BPeMeCHH TOPMOXKEHHY. 

113 dopmy (11) caenyer, uTo Tak Kak BpeMa TOpMOxeHNA + 
ONnpehems#er JLIMHY H3Ty4aeMOH BOMHbI A, H Mp MOCTaBAeHHOH 3ataue 
PCH PHPOBAaHHA MHAIHMCTPOBbIX HAM CYOMHJIMMETDOBbIX BOAH Om KUO 
OvITh 3a/aHO, TO AAA NOAYYCHHA BO3MOXKHO OorbWef sHeprun u3.1y4e- 
HHA HeOOXOAHMO OMe€PHPOBaTb C XIeKTPOHAMH GoAbUIMX ckOpocTel. 

JMarpaMMa HallpaBJICHHOCTH M3iyueHHA ONpeneraeTca dopmy.ol (9), 


M3 KOTOpOH CaelyeT, 4YTO B pacCMaTPpHBaeMOM HaMH cCalyyae ie. 
SHCPCHA H3yueHHA MOA yriom 8 kK HanpaBseNHIO YCKOpeHHA OKaZzbIBaeTCA 
paBiok 

dl @ sn sin? § 
d ~— 4nc® ~ (1— cos 6)5" (13) 





[Ip MasbiX CKOPOCTAX MHTeEHCHBHOCTh H3/1yueHHA B eCMMHHUYy Te1ecHOoro 
yraa @ pasyaerca 
dl Br oe ae 
= ——, v* sin? 0. (14) 


ad Are 
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Ha puc. 2 mpupeweHa 2WarpaMMa HaMpaB.IeHHOCTH MNpH pa3/1M4HbIX 3Ha- 


Uv 
YeHHAX 3. M3 pucyHKa BUAHO, 4YTO MPH MaAbIX CKOPOCTAX M3Jy- 


b 

YeHHE HMe€eT MaKCHMYM B ILIOCKOCTH, NE€PpNeHAMKYAAPHOK MPHOBeCHHOMY 
yckopeHHio. [Ipu yBeanyeHHH 
£(9)= A(-p2)>- sin?g go CKOpOCTH 3apsa MponcxoLuT 
(1-fscos 8)? H3MCHeHHe JHarpaMMbl Halpas- 
J@HHOCTH HM MPH PeJIATHBHCTCKUX 
CKOPOCTAX HalpaBJIeHHe MaKCH- 
f= Z M@JIbHOrO H3.1y¥eHHA MOUTH Na- 
paJeJbHO MF HOBCHHOH CKOPOCTH 

3apAla. 

SakaHuMBad paccMOTpeHHe 
BO3MOXKHOCTH MOJYYeHHA QIeCK- 
TPOMAPHUTHOFO H3Y4eHHA MUI- 
JMM€TPOBOrO H CYOMHJAMMeTpO- 
BOrO Hana3s0Ha MeTOLOM TODp- 
MOXKEHHA XICKTPOHOB, CjeayerT 
UMe€Tb Take B BUY, 4TO TPH 
39TOM cllocoOe NOMHMO OCHOBHOK 

Puc: 2: J.IUHbI BOJHDI A,,, Ha KOTOpy1oO 

MIpHXOJHTCA MaKCHM4@JIbHan HH- 

TEHCHBHOCTb, OyAYT W3.1y4aTbCA H CCCeMHHe JMHHbI BOIH, TO eCTb OyleT 
reHEPHPOBAaTbCA ,WYM". 








§ 4. O noayyeHwH 9ueKTPOMArHHTHBIX KOAeOaHHH MHJJMMeTpOBOrTO 
Hana30Ha MeTOJOM TOPMO?KEHHA ZJEKTPOHOB B NOwe NAOCcKOTO 
KOHAeHCaTopa 


Ha OCHOBaHHH NPHBeEACHHbIX B MpeAbUyUIHX Maparpadax Teope- 
THYECKHX cCOOOpaKeHHA HaM MpeACTaBAAACA BO3MO%KHBIM C.1e/1ylOUlHh 


cnocoO nmomyseHHA 93.1eKTpOMarHHT- 


3ALLerO MOA, CO32aHHOTO Me2KAY 

g1ekKTponamu A H BH, rae, TepAAr 

CKOPOCTb, H3YUalwWT 3.1€KTPOMArHHT- 

HDI uMmyabe. Ecau cledaTb 9/1€K- . Puc. Je 
Tponst A Hu B maockuMu, TO TOp- 

Mo3aiee monte G6yheT OMHOPOAHbIM, a CaMO TOPMOMKEHHE PaBHUMe)- 
HpiM. Jia 9Toro cjyuas, Kak MLi BHeIM B § 3, AWHa BOJHDI Ha 
KOTOPylO FPUXOMUTCH MaKCHMYM HHTCHCHBHOCTH 


hy = 20%: (15) 


HbIX KOJIeOaHHH BbICOKOM YaCTOTHI. A 
O1eKTPOHbI, HCIMYCKaeMble KaTO- 
mom K (puc. 3), Mpotad pasHOcTb ‘ 
noreHunaion U, mpometaiwr no ry 
HHEPILMH CKBO3b OTBeEpcTHe AMadbpar- See d 
Mbl H TomagaiwT B OOJaCTb TOPMO- U=0 a 
U, 
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M3 3TOA POpMy1bl BHAHO, YTO Aa Omyyenna A,, MOCTATOUHO MazOli 
BeIMMHHbE BD€MA TOPMOKEHHA BICKTPOHA OMKHO ObITb MaJO, TAK, 
HanpuMep, Aan A,,== 1 44 OHO ROMKHO ObITh paBHbIM 


han Am = 0,1 __ —12 
He 0sa.10 et a0 


Aa paccMaTpWBaeMOro HaMH CJLy4ad paBHOMepHOrO TOpMOxKeHUA 
BpeMA TOPMOKeHHA: 


f 
cde 


(16) 


laa Toro, uTo6bl = 6blI0 Mato, HeOOXOAMMO 4TOObI UV ObIO Mao, 


MOO UV BeJHKO. , 

C napyrof# cropoubl, coraacuo cpopmywte (11) konuyecTBO H3ayueH- 
HOH SCKTPOHOM 9HEPrHH MpOMOplMOHaTbHO ero Ha4aabHOf CKOpocTH 
H YCKOPeHHlO; TaKHM OOpa30M, yMeHbIleHHe T 3a CUeT yBeAMYeHHA YCKO- 
PeHHA ABAAeTCA Kak pa3 OnarONpHaATHbIM cayyuaem. Cumxkenne Ke Vv, Kak 
BUAHO H3 TOK 2%ke POPMyAbl, NpuBesO Obl K MeHbUIHM 3HAa4YeHHAM M3ay- 
YaeMOH 9HEPrHH MPH TOM %Xe AAWHE BOJHDbI A,,. 

O603Ha4uHM YCKOPMOLIMA NMOTeHILMal MexKAY KaTOAOM MH MaacTHHOK A 
uepe3 U,, paccTosHwe MexkAy naactuHamn AB—uepe3 d u NYCTb 
3a4€pKHBaIOUMA MOTeHUHaA MexKAY NaacTHHaMM AB paBusetca U,. Toraa 
CKOPOCTb 3€KTPOHa UV, B MOMEHT MpOXOXKAeCHHA HM AMadparMul: 


eae: 2eU;, 
vay 4, oe 
rie 


€-—— 3apal 9nekTpona = 4,8 - 107*° CGSE, 
m—ero macca==9- 10° 2. 


SaepxuBaoulad cua F, nefcTByloulad Ha 9%1eKTPOH, KCraa OH 
HaXOMMTCA Me@XKAY MaacTHHaMu AB 


F=mvu=eE, 

re HaMpAKeHHOCTh TOPMO3ALIerO NOMA 
U 

E — 2 2 
ad 

Orciowa HaXOJHM 
. eu, 
U = e 
al — (18) 


MoactaBian 3HaueHHa UH UV 3 (17) wu (18) B ¢opmyap (15) u (16), 
HdXOJLHM, UTO 


2m U; 
cay 2aY4, | (19) 
om £ VU 
his oy bi Vy we 7 « (20) 
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li3 (20) BuaAHO, UTO AIA NOT eHHA KOPOTKOH JIM! BOMHDI Aj, 
qocTaTOUHOH MHTeCHCHBHOCTH HeOOXOMMO, uToOn U, Oblio BeaAUKO,. 
a U, 10 BO3MO%KHOCTH Maio. IIpu 3TOM yMeHbuicHne C/, saBaAdeTCA He- 
*KOAATCAbHDIM OOCTOATCABCTBOM, MPHBOJAWHM K YMCHbUICHHIO H3.1y4ae- 
Moi gHepruu. TipumMeneHue Ke Ma-IbIx dc Oo1bpuium Uy, tpakruyecku 
orpannunBaeTca MpoOoem MeEKAY 9.7eKTPOJLaMit AB. Ylostomy, npywis 
K JIANHOMY 3aK.UOUeHHIO, Mbl MpOBeAH OPHCHTHPOBOYHHIE MCC-1CAOBAHMA 
HO Beaune MpoOuBHOrO HalpwMKeHHA B BakKyyMe Me ly MAOCKHMH 
giekTpo'lami. Ha ociopaHH 3THX MCCTeOBaNHA MbI MpHWIM K 3aKM0- 
UCHHIO, TO, CCAM HpOHSBeECTH THIATeAbHOC OOC3FaKUBAHHe  9.1eK- 
TPOOB H cTeKAa KOOL, B KOTOPOH MPOHSROAATCA HCC.1C.LOBANMA, TO 
rpanMcHTbl NOTA M@KLY 91eKTPOaMH MOryT ObITb OYCHb BLICOKH. 
[pakrieckH OKa34-10Cb BOSMOMKHDIM, TPH PaCCTOAHHH Mex ly MaIacTH- 
Hamu d==:0,3 MM, TpwkaaibiBaTb K HHM pa3HOCTb MOTeHUMa10B HO 
30000 8, uro cootBerctayer rpaimenty 10° e/cs. Toictapasa B op- 
wyay (20) d=0,3 av uU,=- 3.10% @, momydaem YucacliHoe sHayeHHe 





PRM ye UU: oui tyalghah 
hy, —: 9. 3 ° {O19 aoe . 1Q-W 3 : 10 ; 3+ 104 v on ~ ; 7 ee 
) 


nosaran U,== 1000 6, HaxO4HM, YTO JMIMHA BO.TNbI, Ha KOTOpy!oO TIpH- 

XO‘INTCH MA&KCHM@&1bHas HHTCHCHBHOCTb H3.1y¥eHHA MPH ITHX YCAOBHAX 

Ka == 0 0~EM, | ae 
HIpu yckopsomem more 10 000 6 2,, OKaA3bIBacTCA PpaBHOM O,z2 CM. 


§ 5. IkcnepumMentadbHble pe3sybTaTbl 


Tlamma JM1 MO.yUCHHA XICKTPOMAFHHTHOCO H3AYYeHHA MO QITOMY 
IPHIILNMy OCYMeCTBAALACh C-1e-LylOUlHM oOpa30m. | 

Karo. K mpeictabaat Bo.1bpamopylo CnWpatb B BH.Le TOpa, {MO- 
MeIWeHHylo  B (OKYCHPYIOIWHA WHAM. IACKTPOM A-ceTKa — mockuht 
juicK H3 TanTada WIM MOIHO/WcHa TO.LUMHOR 0,3 “at, uameTpom 20 wm, 
¢ OOcIbuINM UHC.IOM oTBepcTHA QO,5—1 Ma, sakpeladica Ha MO.IHO- 
Henopoll Tpapepce, JOCTATONHO *KecTKOH Jd TOTO, YTOOLI Mpc..0xpa- 
HHTb AHCK OT BOSMOKUBIX BHOpauHl. QarekTpol B—WAockHh JMcK 3 
Mike, TOAULMHOH 38-—) “4, HaMeTpOM 15 au, yKpem.qiaica Tak Ke, 
Kak uo ateKkTpo., A. JLWamMeTp ANCKa B Obl. B3AT MeHbIUCc, YeM AWAaMCTP A, 
B WCIAX YCTpaleHiia OOWbWNX PpalHenTOB NOTA, KOTOPble MOFP.1H i 
30BATbCA Ha OCTPbIX KpaswX JLHCKOB. C 9rofi oe uciblo 37eKTpO. b 
MMet 3aKpyraennpe WH TULATCTbHO OTULINORAHHbIe Kpad (PHC. bs 
Takand OpMa 91eKTPOOB MO3BO.19-14a CO31aBaTb M@K/LY HAMA HeoOXxo- 
cUIMbIe Ham OO.1bUINe PpaMeNTh MOTCHIUNdTa. SJaektposan A u B yKpe- 
HASIHCb TaKHM OOpa3oM, YTO MOK LY HAMM OCTABAACA 3430p B 0O,3—1 wm. 
OTHOCHTE.IbHOe PaCNOAOXKeHHE XIEKTPOJLOB Hl oOuULMH MOHTAK BCeH aMmbi 
Bunbt ua pic. 4. Mexay KaTOLOM K uw 9eKTpo 10M A digital 
ycKopsouMl MOTCHUMaT B 1—10 xe, Mexay A un B— TOpMO3ALH 
MoTcHIHadl Oo 30 Kb. DaekTpOT A 3a3eMANICH. 

[poueccht B Tamme HaM MpelcTaBATHCh B Che IyIOWleM Bie. 
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UlMpokui, npvOan3suteabHo napaaaeabubf, MyYOK 39€KTPOHOB OT 
KaTONa K HaMpaBanica K saeKTpony A. YacTb ero, mpofina yepes3 
OTBEPCTHA AMadparMbl, NoMataia B salepXuBaloulee Moe Mexay A 
uv B, rhe W MpOWCXOANAO TOpMOKeHHe 3CKTPOHOB. 

CoracHO BbIBOJaM, ClewaHKbiM Bp § 2, MaKCHManbHOe HaayyueHHe 
MpPOHCXOAMT B HampaBJeHHv, Ne€PpNeHAMKYAPHOM K HalpaBsieHHloO TOp- 
MOKCHHA ZTEKTPOHOB, NOSTOMY HHAMKATOp pacnoarasacd HMeCHHO B 9TOM 
HampaBaeHHn. Jia OOHapyxeHHA UBIyYeHHA 3a30P MexKAY 91eKTPO- 
JaMH AB MpoekTuposaica Mp NOMOUIM KBapleBOM AUP3bI Ha BXOL 
HHAMKaTOpa. 

IIpeanowaras, uro 60abwan 4acTb 

H3.1Y4CHHA MOPOWaeTCA CTeHKaMH GOaa- 
TOHA JaMMbl, Mbl 3aT€M H3MeHHAN 
KOHCTPyKUHMIO OatnoHa. B 93ToH KoH- 
CTPYKUHH KBapWeBad HH3a CaMa ABJSA- 
ach “aCTbIO CTCHKH Oa0Ha, AIA “ero 
OHa BKJICHBalach B OOKOBOH OTPOCTOK 
AaMNbl, KaK 3TO BHAHO Ha puc. 5. 

Kpome Toro, 218 Toro 4YTOObL HMeTb 
BO3MOKHOCTbh B Cayyae HeOOXOMHMOCTH 4 ()-8 
OLICTPO MCHATH 3IEKTPOAbI HH paccTos- 

HHe€ M@2KJLY HHMH, JaMMma Obla cleaaHa K 
pasOopHok. Jia 3roro Tpasepcn, Ha 
KOTOPbIX YKPeNiaHch s7eKTposH Au B 
BNaMBa/lHCb B HOXKKY, HEMOCPeEACTBEHHO 
CBapeHHylO C KOHYCOM wanda. Bolnumas 
KOHYC BMECT€ C QICKTPOMaMH, MOKHO 
ObI1O JerKO NMpOH3BOJHTb HeEOOXOAMMBIe 
H3MeHeHHA. JIA NOWLep2xKaHHA BbICOKOTO 
BaKyyMa 9Ta JiaMNa He OTM@HBalacb OT 
BaKYYMHOH CX€MBI. 

Bonpoc 0 moa6ope HHAHKaTOpa H3AYYEHNA BCTa Nepew HaMH IIpH 
NepBbIX Ke MOMbITKAX OOHAPpyXUTb HaMune paaMaunn. Jlia juana- 
30Ha JMIHH BOTH A< 1 cm onpeweneHHbIX CBeSeHHH O TeXHHYECKH 
paspaOOTaHHbIX KOHCTPyYKUMAX HHLMKaTOpOB B HalleM pacnopskeHnH 
He Opwo. Tlostomy 8B mepspnx onpiTtax Obit WCNOMb3OBaH CObINHO 
ynotpe6asembh 28 oOOHapyxeHuA uHpakpacHblx aAyueh TepMogvie- 
MEHT OTKPBITOrO THMa B COeCTHHEHHH C 3e€PKaJbHbIM [a/JbBaHOMeTPOM; 
KaKHX-HO0 ONpeeAeHHbIX CBeEAeCHHH O YYBCTBUTEbHCCTH, COMPOTHB- 
@HHH M T. I, XapakTepH3ylOUlNx paOoTy ZTHX TEPMOIAEMEHTOB B 9TOM 
AMaNa3sOHe JIMH BOJH, He ObII0, H NMpH OPHEHTHPOBOYHBIX MOACyeTaX 
ObIM KOCBEHHO HCNOJb30BaHbI CBECHAH O HHX, MMe WMECA B CieWHab- 
HOH ANTepaType. 

B jlaIbHeHWeM HaM MpeACTaBHAOCbh BCO3MOXKHBIM MOCTPOUTb HHKa- 
TOP— paMMOMeTP, AAA YaCTOT MHTepecywlleroO Hac AMana3soHa, padota 
KOTOpOrO OCHOBaHa Ha MpuHuNNe rasoBoro TepmMomeTpa. PajnomeTp 
COCTOAT W3 TePMeTHYeECKH B3aKPHITOH KaMepbl, HaNOJIHEHHOH 1fa3sOM, B 
KOTOPOH MOMellaOCb TakiKe BellecTBO, MOrlomawmuee palHallHio. 
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B omHy M3 CTeHOK KaMepbl Obla BaewaHa AMadpparma. I]lpu noraoute- 
HHH paAHallHH BeULeCTBOM, ra3, 3aNOJHAIOULMA KaMepy, paculnpsica H 
flapu.t ua MeMOpany. JledopMalluaA AMadparMbl Uu3sMepaach M00 no 
H3MCHCHHIO @MKOCTH KOHTeHCaTOpa, MPH 93TOM AMapparMa AB.1A1aCb 





Puc. 5. 


OAHOM H3 ero OOKAanOK, AW69 MO CMeLLeEHHIO HHTepepeHUHOHHbIX MO0- 
Oc; MpH 9TOM AMadparma Obiia CBH3aHa C 3epKadbuem HUHTepdepo- 
metpa. IIpH moMoulw TaKoro HHOuKaTOpa HaMH Obl10 OOHApyxeHo 
Q1CKTPOMAFHHTHOe M3yueHHe MUAAMMeTpOBOrO H CyOMMAAMMeTpOBOrO 
uana3so0va. MakcuMajibHad HaOl0maemMaa HaMH HHT¢CrpabHaHy MOMLHOCTb 
H3.1yueHHA paBHsach 10-* em. 


3akuro4ueHHe 


1. Pacuet, nmpon3BeueHHbid Ha OCHOBAHHH TeOpeTMyecKUX CcooOpa- 
*KEHHMM, MOKa3biBaeT, UTO MpaKTHYeCKH BO3MO?2KHO NOJYYCHHe SeKTPO- 
MarHUuTHbIX KOMeOaHHH MHAAMMeTpOBOrO H CYOMH.1AMMeTpOBOrO AMana- 
30HOB M€TOJOM TOPMOXKCHHA STCKTPOHOB. 
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2. Ha OcHOBaHHH @OpMy.1, BbIBeEQeHHbIX IA CAyYad KOHCTPyKUMH 
JaMfibl C MOCKHMH 9/I€KTpOaMH, Mbl MPHXOQMM K 3aKJIO4eHHIO, UTO 
AIA MOAYYeHHA HanOoee BBICOKHX YaCTOT OKAa3bIBAeTCA HEOOXOAHMbIM 
CO3Ma@HHE BbICOKHX TFDPaIUCHTOB B BaKYYMC MeCoK Ly IIEKTPOMaMyH. 

3. IlpH mpakTuyecKH BO3MOXKHBIX rpanuentax mon 108 B/cm Bo3- 
MOOKHO MOYYCHHe paluauWynH C MAKCHMYMOM HUHTeCHCHBHOCTH, Mpuxoda- 
UMMCA Ha JAMHbI BOJIH B Hama30He OT HeCKOABKUX CaHTHMETPOB 
NO 0,5 MM. 

Ilonyyeuwe 9THM MCTONOM 9eKTPOMArHHTHOrO H3yYeHnHuA ele Sostee 
KOPOTKOH JJIMHbI BOJIHbI LOCTATOUHOK MHTCHCHBHOCTH B Jiamme Cc M.10cKon 
KOHCTPyKUMeH 3eKTPOT0B TpebyeT ewe OO7ee BLICOKHX PF paHeHTOB 
TOPMOSAINErO MOA HAW CHMKeCHMA HavaIbHOH CKOPOCTH 3JIEKTPOHOB. 
IlepBoe orpaHwyunBaeTca MpoOOuBHbIM HaMpsAxKeHHeM M@XKAY 9YJIEKTPO- 
HaMH, BTOpoe BeeT K CHHKCHHIO HHTCHCHBHOCTH. 

4, [IpopemeHHble SKCNePpHMeHTbI NMOATBEPAHAKM BO3MOX%KHOCTS Nowy- 
YEHHA QIEKTPOMArHHTHBIX BOJIH MWJIMMETPOBOrO HU CYOMHIMMeTpOBOrO 
AWana30HOB HEMOCPEACTBEHHO OT ABHKYLIUXCA SIECKTPHYECKHX 3apsAMOB. 

D. SHAaYHTeIbHOrO yBeAMYeCHHA MOLIHOCTH H31yYeHHA, MO Hallemy 
MHEHHIO MOMKHO DOCTHPHYTb, CCIM 3aCTAaBHTb 9CKTPOHb! MPOXOAUTb 
HeCKOJIbKO pa3 OHO H TO Ke TOPMOSALee NMOe, Mpexkle 4eM OHM NO- 
malyT Ha 91Ie€KTPOAD. 

BropbiM HanpaBleHHeM MO YBeJMYCHHIO MOULHOCTH U31y4eHun OT 
YCKOpeHHO JABMDKYLIUXCA 3apAOB ABAAeTCA BONpOc OO OOpasoBaHHu 
QJIEKTPOHHBIX CPFyYCTKOB C OOJbIUHM 4HCHOM 9VIEKTPOHOB, KOTODBbIe 
apa Obl KOrepeHTHOe H31yYeHHe MPH TOPMOXKeHUH. 


Tloctvnuaa B Mae 1957 r. 
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Aeccuemeunm C. H. MOJIOKOBCKHH 


YCJIOBHA POKYCHPOBKH 3MEKTPOHHOFO NOTOKA 

B AKCHAJIbBHO CHMMETPHYHOM MATHHTHOM TOJE 

NPH HESKPAHHPOBAHHOA OT MATHHTHOrO MOJIA 
3NEKTPOHHOM NYLIKE 


§ 1. BBenenne 


B mocaeaune Pose asd MOyYeHHA MOULUbIX 9.1eKTPOMArHMTHbIX KO.1e- 
Gan CBEPXBbICOKHX “aCTOT IWHpOKOe pacnpocTpanenue nosyaunan 
JaMMbl C 3.1eKTPOAMHAMHNeCKUM YyMpaBseHHeM, TakWe KaK JlaMma Oery- 
WeH BOWHbI, JaMNa oOOpaTHOoh BOAHbI, MpAMONpOAeTHBIA K.ANCTpPON. 
Toayuenne GoAbWwHxX MOLINOCTef AOCTHraeTCA 34 CYeT UCMO.1b30BaHHA 
MOMLNbIX 3.ICKTPOHHbIX TMOTOKOB C OO.1bIUOM TMAOTHOCTbIO OObeMHOTO 
3apsla, Galava POKYCHPOBKH 9.ICKTPOHHOrO MOTOKAa B TAKHX 9eKTpOH- 
WX MpHOOpax B KOHeCUHOM CueTe 3akKONaeTCA B TOM, UTOOBL CO3saTb 
Ha yuacTKe OObWOH MpoOTAKeHHOCTH 31eKTPOHHDIA NOTOK MpHo.1n3Hu- 
TCbHO MOCTOAHHOTO CeyeHHA. OTa 3afaya B 3HAYHTebHOM cTenenn 
OCIOMKUAETCH TEM OOCTOSNTE.ABCTBOM, UTO HA UBWXKCHHE 3ICKTPOHOB Cylle- 
CTRCHHOC BANAHHE OKa3bIBaeT M01€ OOLCMHOFO ZICKTPOHHOFO 3apsila. 

Mepponauaabnas PokycupoBKa (POPMUpoORaHHe) I1eEKTPOHHOLFO NOTOKA 
B YKa3aHUbIX B1EKTPOHHLIX MpHOOPaX OCYULECTB.AACTCA 9.1EKTPOHHO-ONTH- 
ueCKOH CHCTCMON aeKTpOHHOK nywKH. JlaibHefilas POKYCHpOBKa NOTOKa 
B OO.1aCTH MpocTpancTBa, OOpasyemoro CHupaabiO WM Ppedenkod (B JIBB), 
CHCTEMOH MPO.1eTHLIX TPYO (B KAHCTpOHe) OCYWeCTBAKETCA OOO 
C NOMOINLbIO MarHHTHOrO Mods (puc. 1). 

B 9TOM Cly4ae CHILI MO1d OOLeEMHOFO 3apsila, MpUBOAMMMe K pacdo- 
KYCHPOBKE 3.ICKTPOHHOrO NOTOKA, OKa3biBaloTCd CKOMII€HCHPOBaHHbIMH 
CH.1aMH, OOYC.IOBACHHLIMH M@PHATHbIM M0.TeM. 

Ha mpakTHke WHPOKO HcnO.Ib3syeTca COCOO POKYCHPOBKH MOLUHDIX 
IICKTPOHHBIX MOTOKOB B OANOPOTHOM MarHHTHOM Towle Mp 9KpaHHNpo- 
BAHHOM KaTOJe. MarHHTHOe nOje BYTOM Cay4ae (MpHMeHeHHeM cneli- 
d.IbHDIX MOJIOCHBIX HAKOHCYHHKOB HIM CHCTEMbI 9KPAHOB) UCK.1OUaeTCA 
H3 OO1aCTH 9.1eKTPOHHOM My WKH. 
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Hapsay c PokyCupoBKoH B OANHOPOAHOM 0.1e Np skKpaHnpoBaHHoh 
nylike MpakKTW4eckOe MpHMeHeHHe NOMYYHAa OKYCHPOBKa MOLIHbIX 
9.1EKTPOHHbIX MOTOKOB MA@FHUTHbIM MOJeM CHCTeMbI COCHOHOB pu He- 
9KPaHHPOBaHHON OT noma nywke [1,2]. OnHako B auTepaType He ony6.n- 
KOBaHO SKCNCPHMeCHT@JIbHBIX TaHHbIX OTHOCHTE.IbHO 3TOFO BUAa *OKyCH- 
poBKu nmoTOKa. TeopeTHyecKH BOMpOC POKYCHPOBKH MpH HedKPaHHpoBaH- 
HOH MylWKe 3aTparuBasicH JIMWb JIA HEKOTOPEIX YaCTHBIX Cayuaes: 
B paOote Menjena [3] npHmMeHuTetbHO K Cry4alO NapakCHabHbIx NOTO- 
KOB H B paOote Banra [4], paccmaTpuBatouleh dokycupoBKy moToKa 
B OJHOPOJHOM M@PHHTHOM I[0.1e. 


iy 
4 6S SS es 





Puc. 1. Cxematuyeckoe n306paxkenve THNMYHOH 
(POKYCHPylouleH CHCTeMbI KJUcTpoHa, JIBB 


7—9AeKTpoHHad Myuika; 
/7— o6AacTb KaHaaa, O6pa3yeMoro Mpo.leTHbIMH Tpy6aMH 
(B KaHCTpOoHe), Ciupaabio (B JIBB); 
Hi] — Maruutuble (pokycupyroulve co.leHOHAL; 
IV — kONAeKTOP 9A€KTPOHOB 


Lletbio HacTOAueH CTaTbH sBAReTCA TeOpeTH4eCKOe PpaccCMOTPeHHe 
YC.10BHA OKYCHPOBKH 9.4eKTPpOHHOrO MOTOKa MpH HedKpAaHHpoBaHHOl 
OT MarHHTHOrO MOAA NyUIKe B OOWLEM CJlyuae HemapaKCHaAbHbiX 31eK- 
TPOHHbIX MOTOKOB. 


S 2. Anaan3 ycaosnii cdbokycuposKn 


Teopetuueckni ana.tH3 yc0Buh dOKyCHpOBKU 3.1IeKTpOHHOrO NMOTOKa 
MbI MpOBeeM Ha OCHOBaHHH OOWWHX YpaBHeHHA JBHKeHHA 39eKTPOHHOFO 
moTokKa. Ticnowb3ya ypaBHeHia ABMxKeHUA B cbopme JlarpanxKa u 0606- 
IWeHHY10 PyYHKUMO Jlar parka a CAy4ad COBMELUEHHBIX 91eKTPHYeCKOrO H 
MarHHTHOrO MOaeH, MOKHO MOYYNTb YPaBHeHHA ABHXKeHHA BIEKTPOHA 
B MOAX C aKCHabHOM CHMMeTpHeH B CHeayIOuleH yMOOHOH Ban aHamn3a 





dopme: 

ad-r an ou Dp — PD, b— ¢;, 

Mae OG — Daye — | 2B, — SEE], (1) 
dz oe ou @ — PD; OP 

mp =O eae ar ae (2) 

dd 1 ©, 

dt 2" r2 , °) 
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r1e: 
ee ae 6 — iwanHApHyeckHe KOOP AHHAaTHI, 


é 
ge ene OTHOINCHHA 3apaia 3.ICKTpOHa @ K Macce Mm, 


] 
%— MOCTOAHHaA BeM4MHa, PaBHad— zy; 
U/ — 3neKTpoctTaTHyecKHH MOTeHWHaN, KOTOPHIA B aIbHehliem 
Mbl OV EM MpeACTABAATb B BHLe CYMMbI MOTeHILMala, CO3a- 


Baemoro 9eKTpotqamH U, uw noTeniiaia oObeMHOrO 3a- 
pana U, 
U=U,-+U,; 


B,— akcuaabuaa C.ldratoulad MarHHTHOrFO NOAH B TOUKe Me&CTOHdXO- 
aid QIEKTPOHAa, 


De ee MOTOK, MpPOHH3bIBalOINHH M.IOCKOCTD, 
0 
NePHeHAUMKYASPHY!IO OCH 2, B KOTOPOH HaxOJUTCA B aHHbill MOMeHT 


QI€KTPOH (BHYTPH Kpyra C padHycOM, PaBHbIM TeKyUlehH paiManbunok 
KOOPHHHaTe 3Ae€KTPOHA); 
tk 


O, == if 2xB.r dr — MarHuTHbl NOTOK, NPOHH3bIBaIOLIHA NMOBEPXHOCTd 
0 
KaTOJla, OMMPalOulyWCA Ha OKPYKHOCTb C PaHYCOM, PaBHbIM PpaJHa.lb- 


HOH KOOPAHHATe 3IeEKTPOHa Ha KaTONe Py. 

licnoab3yA pa37o0xKeHHe B, B pA MO cTemeHaM fF H NpOu3BOAA 
COOTBETCTBYIOLIHE NMpeoOpa3s0BaHA, MOXKHO MO.1VUHTh Cleaylomee BbIpa- 
*KeHHe Jin © uepe3s 3HayeHHe MOA Ha OCH Bo. HU ero NpON3BOAHbIe: 


=) r as CC 1)" po... Fe 
@ == 2t By.“”5 — WByege +... Qe “yi Bi” ony + 
n=0 
Jia fanbHetituero paccMOTpeHHa oyaer) noe3Ha Take Clelymwulaa 
dopMa 3anucH ypaBHeuH” (I): 
d@r ou 


— e—— — ate [= 27B,— 


‘ D* 1 DF 
at? Or 


s+ SE 2b — 2B], (1) 

AHaJIH3 MPpHBeeHHBIX BBEILe YypaBHeHHH MO3BO.1seT pacCMOTPeTb 
pA OcOOeHHOCTeH POKYCHPOBKH 9/ICKTPOHOB B aKCHA/IbHO-CHMMCTPHYHOM 
nove pH HeSKpaHHpOBaHHOM KaTose. 

I. Kak caeayeT 43 ypaBHeuna (1), HeACTBYIOUlaA Ha 9ICKTPOH paHalb- 
Had CHa, OOYCAOBeCHHaA MarHUTHbIM Novem, B OOlweM Cayuae 3aBUCUT 
He TOJbKO OT BeJHYHHBE MarHHTHOH WHAyKUMH B, B paccMaTpH- 
BaeMOH TOUKE, HO H OT pa3HOCTH NOTOKOB NOWA: MOTOKA B JaHHOK M10- 
CKOCTH-— ® wv MOTOKA MOA Yepe3s KaTON P;. Takum O6pa30mM, paiHajb- 
Had CHa, MeACTBYIOUaA Ha 9IeCKTPOH B DaHHOh TouKe M({r, Z), cyulect- 
BEHHbIM OOpa30M 34BHCHT OT Be.AHYHHbI MaAPHUTHOrO NOMA B OOMACTH KaTONa. 
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IIpW HeM3MCHHOM HalpsAKeHHOCTM MarHHTHOTO NOAA B DaHHOH ToUKe 
paQvalbuad Cua Oy eT YMCHbLUUATHCA IPH CTPeM/ICHHH Ppa3sHOCTH NOTOKOB 
@— D, K nya u npu P=, oOpatutca B HyaAb. 

OueBu2HO, YTO AA CO3MaHMA palMaabnot CuAbI KOHEYHOM BeANUMHET, 
MpH WCuesalOlle Ma/IbIX 3HAYeHHAX OD—@,, TpeOyioTca o4eHb Combine 
BeJIMYHHbI HHOYKUMK mod B,. Orcioaa, B YaCTHOCTH, CleLyeT, 4TO ANA 
NOAYYCHHA MapaeAbHOrO 39Ae€KTPOHHOFO MOTOKA C MOMOLIbIO OHOPO!- 
HOrO MOA, HayMHaloWeroca Ha KaTOXe, TpeOyioTcA oveHb GOoubuue 
BEIMUMHbI Hapa KeHHOCTH MarHATHOrO Nowa. JlecTBUTebHO, ycroBKe 
NOAYYCHHA MapasetbHOrO MOTOKa MOxKeT OblITb 3anmvCaHO B BHAe 
ro<ry,= const, oTcioda MIA cayyad OAHOPOAHOTO Nom Cc Hen36exK- 
HOCTbIO cCalenyeT: Q@~®,; Takum O6pa30m, 8B, B npenene AOmMKHA 
CTPEMHTbCA K OeCKOHeEYHOCTH. 

Mcnoab3ya ypasuenue (I’), merko OO6bI4YHEIM CNOCO6OM Haxo>K MeHHA 
SKCTPpeMyMa OlpemeHTb YCIOBHe MAaKCHMYM4 panatbHOH CHAbI B 3aBH- 
CHMOCTH OT BeAMYHHE M,. ITO ycAoBne MMeeT BUA: 


D, = @ — xB,r?. (5) 


Bo MHOrHX MpaKTH4eCKHX Cay4aAx OO6bINHO BHINOAHAeTCA 
@—=rr?B, (6) 


H YC/IOBHe MaKCHMYMa CHJbI 3amMcbipaeTCH B Bue M,= 0, uTO cooT- 
BETCTBY€T 9KPAaHHPOBaHHOMY OT MOAA KaTORy *). 

2. B o6ulem cayyae BeAMYHHa palWaabHOm -curbl, O6ycroB.eHHOn 
MarHHTHbIM MOJI@M, 3aBHCHT OT B34HMHOrO: HaNpaBJeHHA NOTOKOB NOVA 
B aHHOH TOUKe H Ha KaTORe. JlefcTBuTerbHO, OOpaulaach K y paBHe- 
HHO (1’) Mbl BHAMM, 4TO 3HaK 4U7eHa 


—- (2 — 2nB,r*), 


BXOAAWETO B BbIPaKeHHe AAA MarHUTHOM CHAbI, 32BHCHT OT 3HaAKOB @, 
H M WH, CleMOBATebHO, BeAMUHHA CHAbl OyneT 3aBHCeTb OT B3aMMHOFO 
HatlpaBleHHa MD u @,, 

[Ipn OMHaKOBOM HaNpaBseHHd ® uw M,**) panuanbHan cuaa 6yrer 
3aBUCeTb 'TOAbKO OT aOCOJIOTHDIX 3Ha¥eHHA DM, M, u B,, wu B ypaBHe- 
Huax (1) u (1’) caenyeT paccmaTpuBaTb ®, @®, u B, Kak a6comorTuble 
BeJIM4HHBI. 

B Tex caygaax, Korda HMeeT MeCTO paBeHCTBO 


@—xB,r? =~ 0, 


*) YcaOBHe MAKCHMYMA€ PaWaAbHOH CHIbI, 3aKOUAIOWIEeCA B PaBEHCTBE HY.I1I0 
Hal pAxKeHHOCTH MArHHTHOTO NOAA Ha KaTONe, WA CAyYaA ABHXKEHHA 9ACKTPOHA 
B OAHOPOAHOM Mone MoAyyeHO APyrMMu MeTOZaMH B paOoTe Baura. 3yecb 9TO 
YCAOBHE BbITeKaeT H3 BbIPaKeHHA (5) Kak YaACTHBIH Cayuait. 

**) Snecb H B WaNbHeHUIeM NpewNonaraetca, TO B WO60M CeyeHHH MOTOKA 
none COXpaHseT mo CeyeHHIO NOCTOAHHOe HanpaBnenue, T. e. Bz, H D umewT 


ORHHAKOBbIH 3HAaK. 
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H3 ypaBHeHua (1°) C ONeBYAHOCTbIO C/leayeT, YTO Be.IHYHHa padHaAbioh 
CH.1bl TaK2KE 3aBHCHT TOJbKO OT AOCOAIOTHDIX 3HaYeHHH MOJIA B paccma- 
TpHBaeMOH MAOCKOCTH H MOA B OOs1acTH kaToJa*). B ypaBHenHax (1) 
u (1) crenyeT Torda TakxKe paccmMaTpuHBaTs ®, @, nu B, Kak aOco.swr- 
Hbl@ BeJIM4HHbI. 

3. Kak caelyet u3 ypaBHenua (1’), B 3aBHCHMOCTH OT COOTHOLUIeHHA 
B., P wu PM, NelicTBue Ma@rHHTHOTO MOJIA MOKET OblTb KaK POKYCHPyiw- 
UKM $(4eH B KBapaTHbiIxX CKOOKaX ypaBHeHHa (1’) — nonoxKUTebHad 
BCIHUHHa, H PadwatbHad CHa HanpaB.eHa K OCH), Tak MH pacoKycu- 
DYIOULHM (41eH B KBallpaTHbIX CKOOKaX — OTPHllaTeJIbHad BeAWUWHa H 
Clla Hampab.ieHa OT OCH CHCTeMbI), B uacTHOCTH, Aad OOnacTelt, rile 
pm—+>0 npn ©,-£0 neficrBue pallHatbHOH CHAbl, OOyCAOBIeHHOH Ha- 
AHMUHCM M@rHHTHOrO 1048 B OO1aCTH 9ICKTPOHHOPO MOTOKA (B AaHHOM 
c1yuae B O6macTH KaTOja), OyneT pacdokycupytoulet. 

Cayuai @P>O0, ©, £0, Korga padvaibHat cua HanpaBleHa OT 
WcHTpa, MOKeT HMeTb MpaKTHYeCKOe SHAYeHHE JIA PaCCeHHUA WIEKTPOHOB 
B OOAaCTH KOIeKTOpa C WetblO PaBHOMePHOrO pacnpexeleHua NpH- 
HOCHMOH HMH MOULHOCTH NO ero MOBeEPXHOCTH. 

IIpH 9KpaHupoBaHHOM OT OAM KaTOLe (PD, == 0) padnaabHad cua, 
OOYCAOBAeCHHad MAPHHTHbIM NoOieM, GyneT Pokycupywumeh B TEX TOUKAX 
(POCTPaHCTBAa, Tle BbINOJHACTCH PaBeHCcTBO: 
= |B >. (7) 


re 





B Tex TOUKAaX, Pile 


pa‘lWaibuad CHa HWalpaB.ena OT WeHTpa. 
Tam, rile 


PalHatbuad CHa PpaBHa HYIK. 

[13 papenctspa (7) BbiteKkaeT, TO B OO14CTH OAHOPOAHOTO NO.1A 
PalHa.IbHad CHa BCerfda HanpaB.leHa K OCH CHCTEMLI. 

B rex cayuaax, Kora moe Ha KaTOAe COBNataeT MO HalpaBACHHIO 
Cc mojeM B JJaHHOH TOUKe, HTH KOP1a B pacCMaTPHBaeMOH M.1OCKOCTH 
BLIMTOJHAeTCA COOTHOLMCHHE 


@—nx Br’? =), 


*) Orcioga, B YaCTHOCTH, CCAyeT, YTO B 9EKTPOHHO-ONTHYECKOM CHCTEME, 
HCHO.Ib3ylouleli CepHIO KOPOTKHX Ma@FHATHbIX JMH3 C Ne PHOAHYCCKH YCPCAYIOULAMC 
HaNPaBJCHHEM NON (CHCTCMa «IePHOAHYeCKOH POKYCHPOBKH»), MPH HeskpaHH- 
poBaHHOM OT NOJA KaTOwe, AAA CAYYaA MWapaKCHaAbHbIX My4KOB HMeeT MECTO 
HOCTOHHCTBO PaHabHOH CHAbI B JHH34X C Pa3AHUHbIM HanpaBJICHHeM M014. 
‘las HeNapaKCHadibHbIX IY4YKOB MaPrHHTHaA CHJla B JIMH3aX C Pa3JHYHbIMH HallpaB- 
JCHHAMH Toad Oy eT HMeCTL Pa3AHYHylO BeJHYHHY. ~ 
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ycnosne doxycupylwulero ecTBMA NOAA s3anMuwetTca B BUle: 


@ 
|D[—[,[>0; 2x / B,J >. (8) 


PauabHaa cua OyleT HampaBaeHa OT Ocu Hu JelcTBHe GyseT 
pacoKycCHpylouluM, ec.H: 


|| —|P,| <0. (9) 


Takum O5pa3om, HeoOxoaumoe ycoBHe oKycupylolmlero AelicTBHA CHAI, 
OOYC.OBICHHOM MArHHTHbIM MOeM, 3alMCbIBaeTCA B 9THX CyuaAX B BHAe: 


| b|—]@,| >0. (10) 


OTO YCOBHe MOXKHO (busMyecKM HMHTepnpeTHpoBaTh CE LYIOWHM 
o6pa3om: 

EcW 31€KTPOH HaXOJUTCAH BHYTPH TPyOKM MOCTOAHHOrO MarHUTHOrO 
noToka ®,, paltwarbuaa cua OyseT pacthokycupyioueh, ecau 91eKTpOH 


@ 
HaxO.\MTCA BHe S3TOH TpyOKH, TO padualbHan cua (np 20nB, > 4 


OyeT dokycupytouleft. Ecau yuectb, To rpaHHtbl Tpy6oK nocrosHHoro 
NOTOKa COBNaawT C CHOBDIMH JJMHHMAMH MArHHMTHOrO MOJA, TO CKa3saHHoe 
BbILUe CTAaHOBHTCA OCOOeCHHO Hara HbIM H MOMKEeT ObITh HCMO.1b30BaHO 
Np KayecTBeHHOH OlWeHKe (OKYCHPYyOUWNX CBOCTB M0.1K. 

4. 113 ypasnenus (2) BbirekaeT, 4TO Mp ABWKeHHH 9.1eKTpPOHa 


B HEOAHOPOAHOM NMOIe ero OceBad CKOpOocTb Z OyaerT MexatTeca. Tot 
ACHCTBHEM CH.1 Ma@rHHTHOrO TOjd 3JIEKTPOH MOKeT HAIN YCKOPATbCA, 
HAH 3aMe/Wiatbca. Tak, Hanpumep, npu ®,—0 B Hapactatoulem B Ha- 


NpaBICHHH OCH Z MOC YBIEKTPOH TOPMOB3HTCH, B yObIBalOUleM — yCKO- 
paerca. 

. OP 

[Ipu ABWKEHHH 9ICKTPOHA B OAHOPOAHOM Mowe jy =O, HW oceBas 
CKOPOCTb 3.ICKTPOHA COXPaHAeTCA NMOCTOAHHOH (ecm, KOHEYHO, OHO- 
BPeMCHHO oF 22), 

Oz 

D. YrOBak# CKOPOCTb 3eKTPOHOB Mp JBwKeHHH B  aKCHaJAbHO- 
CHMMCTPH4HbIX MArHHTHOM H 9.1eEKTPWYeCKOM MO.IAX ONpeneineTca pa3- 
HOCTbIO MarHHTHbIX NOTOKOB P—@®, (3). Yraopaat cKkopoctb MensaeT 
314K MPH OLHOBPeMeHHOM H3MCHEHHH HallpaBJeHHA N01 B AaHHOM TOKE 
H MO.18 Ha KaToje. TIP ABYOKeHHH 91ICKTPOHHOTO NOTOKa B OAHOPO/LHOM 
mo.1e MPH SKPaHHPOBaHHOM KaTOLe (P,==0) yrioBad CKOPOCThb 9.1eK- 
TPOHOB NOCTOAHHA J14 BCEX 9/IEKTPOHOB HM He 3aBMCHT OT paHaAbuol 
KOOP LHHaTDbI. | 

JLanbuehumMA aHav3 mposeleM myTeM paccMoTpeHua ypaBHenns 
TPae€KTOPHH 97eKTPOHOB. Mck.104aa U3 ypaBHeHHA ABWKeHHA Bpema, 
MOXKHO MOAYYNTb YpaBHeHHe TPaeKTOPHH B C/EMYIOULeM BU Ile: 


ad@r dr \3 dr \2 dr 

ral, %(Z)—eU, (LY +eaUu, ofa, o), 
(11) 
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rae pyukunn o,(U, ®) u o,(U, P) onpexessiorca BhilpaxkeHuaMH: 














aU ,P—D, 
ad an Oe | 
iS a ee Oe 
2nU — (en) (“S) 
12) 
aU P—@ oo ( 
Per At 7 |2aBs— a | | 
o l 2 (Dp — Py \2 : 
2nU — (v.10) (“S"4) 


¥Y papueHue (11) aBaseTca ypaBHeHHeM TPpaeKTOPHH 91eKTPOHA B aKcy- 
a.IbHO-CHMMC€TPHYHOM MaCHHTHOM TOJe, 3aMWCaHHOM B OOULeM BHIe. 
Jad cayuad MapaKCHaJIbHbIX MOTOKOB, OMYCKad B HEM YWICHbI, COJep- 


ar 
KalulHe BTOPY!O UH BbICUIMe CTeMeHH oe Hr, MOYYHM YPaBHeHHe Tpaek- 


TOPHM MapaKCHaAbHbIX 31eKTPOHOB [5] 





tL 
a2r 1 dU ar 1 @u 2 Pro A? 1 xo 
Pe aiek Se Se ee f-( Bos Se Dok | 57-0 
dz 20 dz dz 4U0 dz? SU f Uo: 
30eCb 
6 — aOcO.1OTHAA BeIMYHHa MAIOTHOCTH OOLeEMHOrO 3apala; 
¢-—~ IM3JIEKTPH4eCKan MPOHHLAeMOCTh,; 
Boz MHAYKUMA MarHHTHOrO 110.414 B MAOCKOCTH KaTOda. 
§ 3. O6uee ycuoBue NOWy4eHHA NapadAebHOrO 
9M@€KTPOHHOTO NOTOKAa 
ar 
[losaraa B ypaBHeHun (11) got HaXOJHM, 4TO 
ou P= Dj, p— P, 
——S = 2 ee th ane = os ‘* 13 


C upyrot cCTOpoHbl, OveBHAHO, 4TO 931eKTPHYeCcKOe MOTe, pealn- 
aylouleecd B HEKOTOPOH CHCTeMe 91eKTPOAOB MIpH HaJMYuHH OOBEMHOLO 
3apia, onpejeiseTca ypaBHeHvem [lyaccona 


1 ad 0U 0-U o(r, 2) ) 
pol SS \4+ See. =) 
Onpesc.isa BeIHYMHY padabHOroO 3IeEKTPHYeCKOrO NO4A H3 ypaBHe- 
HHA (14), 
OU dei fg 15 
7 ea o(r, z)rdr (10) 


0 
H 10-1CTaB.IAA B BbIpakenve (13), NOTyyaeM caedyoulee ypaBHeHHe Jin 
HAXOXKCHHA MArHHTHOTO NoOJA, OOeCNeunBalOllero NOTyyeHHe Mmapa.1- 
J@AbHOrFO 31IEKTPOHHOFO MOTOKAa 
@D — DP; @ — APN 22 eu 
2an——* | 2nB, —— —-—_ = an aries: jen er 


r re 





(1) 
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HIM, BbIpaKad MIOTHOCTh OObEMHOTO BapAta Yepes OCeBYyIO CraraiolMy.w 
NAOTHOCTH TOKA J, H CKOpocTH v,, GyeM HMeTD: 





T rT 
© — od, o—@ i der 1 ¢ BU 
2aq———* | 2B, — a |= ie aaa on 'ar (17) 
0 0 


Caenyer HM€Tb B BHAY, 4TO BeAMYHHBI p(r, Z), V(r, 2), U(r; 2), 
BXOAAUIME B NpaBble wacTH ypaBHeHH (16) u (17), B cBow ouepedn, 
SaBUCAT OT pacMpeweneHHA MAarHUTHOFO NOJs, NOITOMY pH peWeHHN 
STUX YPaBHeHHA Cae yeT MPHMeHHTb METOA MOCTEOBATEbHBIX NpHOAH- 
Ke HHH, 

B kayecTBe HyeBoro mpn6aMKeHHA BO MHOrUX MPpAKTHYeCKRX Cayuaax 
MOXKHO MIPHHATb 


is. eeu pee 


PaccCMOTpHM B KayecTBe MMpuMepa cuyuati QICKTPOHHOTO MOTOKAa, 
PacnpocTpanslOlWeroca B CBOOOAHOM OT BHeWIHAX 93IeKTPOCTaTHYeCKHX 
NoweA MpOcTpaHcTBe MW MMeWUUlerO Ha BXOJe B paccCMaTpHBaeMYIO OOAACTh 
HOCTOAHHY!O MO CeyeHHIO MOTHOCTb TOKa J,(r)== const. OrpannunBascb 
HYJe€BbIM NpvOMoKeHHeM, Ia KOTOpOro 





ou dU, 
920 ge =O. U,= const, (17) noayuaem: 
2ay, Et | 2nB, —= a | = eo,” (18) 


HeTpyHO BuweTb, 4TO paBeHcTBo (18) 6yxeT CTporo BbINOAHATHCA 
BO BCeX TOUKAX OOMaCTH, re MpeANOsaraeTca NapasaeAbHOe ABWKeHHe 
NOTOKa, CCIM HMelWOT MECTO C/leLyIOWHe yCOBUA: 


a) B paccMaTpHBaeMOH OOnacTH NOae OAHOpoaHO B, (z) = 
= const H, CleHOBaTeIbHO, 


@ = xrB,; | (19) 


6) Ha BxXOMe B paCCMaTpHBaeMyiO O641acTb paBHOBecHoro 
Napa/ebHOrO JBHIKEHHA MOTOKA HMe€eT MECTO COOTHOWEeHHe: 


eek 
[=F (20) 


T. €, PaAWalbHble KOOPAHHATbI 31€KTPOHOB Ha BxXOe B 9TY OOMACTD 
I PONOPUNOHAAbHbI HX KOOPAUHAaATaM Ha KaTole; 


B) Py = Tr Borns (21) 


UTO C NOCTATOUHOH CTeNeHbIO TOYHOCTH OyAeT BLINOAHATHCA WA TOHKHX 
NOTOKOB. 
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C yuerom paseucts (19), (20), (21) u3 ypasHenua (18) MOo%KHO Onpe- 
AeAuTbh TpeOyeMylO BeTHYMHY HHAYKUMH OAHOpPOAHOrO NOWA 





[eines Seer er (22) 
- BY he UyTEHZ 
1—C* Ao) | 
Be 


OueBHAHO, UTO C ONpeTearcCHHOM CTeNeHbIO IPHOAKKEHHA ITA POPMy.14a 
MOKeT ObITh HCHO.1b30BaHa HB TeX cyyuanx, Korda yesosua (20) u (21) 
BNMOAHMOTCA HIMb MpHOmWKeHHO. 


§ 4. Ycuosue nowyyenuA B MarHHTHOM Nowe paBHOMepHO 


dr 
CXOMAMMEFOCA JACKTPOHHOFO NOTOKA 7 > == const 


“ure & 
Or panHunpanch MaJIbIMH YPaMH CXO#K ACHHH ar oe 1, 3 y paBHenna 
. 


PpaekTOPHA nahAeM, UTO yc.1OBHe NO.TYYeHHA CXOAAWErocs# NOTOKA OyAeT 
HMeTb BIL: 














7 aU — Qa? came ~ ——_ P— Ox 
°c ——— ; a eee (23 
: ou »P — PD, OP oat a t. ) 
7 ce ge gies oar Whoks — naiie 
OZ re Oz 


licnoab3ya cooTHoulenve (23), OmpenemuM B KauecTBe MpHmepa 
XapaktTep HM BCANUHNY Ma@rHHTHoro Mods, HeOOXOMMMOrO Ais @OpMHpO- 
BAaHHA TOHKOFO JAHHHOFO CXOAWlerOcA B/eKTPOHHOTO NMOTOKA, pacnpo- 
CTPaHsMolerOcd B CBOOOAHOM OT BHEIUHHX 21CKTPOCTaTHYeECKHX NO.TeH Mpo- 
CTPAHCTBe, MPH IKPaHHPOBAHHOM OT MarHHTHOFO NOAA KaTOe. C yueTom 
NpPHHATHIX OCPaHHueHHl, No.aran 


aces 0; U.S yu: 


dz 





i mpeneSperad aichami mopsaiKa r?, 43 cooTHoweHNi (15) 1 (23) 
HaneM: 


J: rdr | ee . 
oe i a = Yon Bo (24) 








Jlia cayuaa MmoToKa Cc MOCTOSUHOM NAOTHOCTbIO TOKa MO CCHCHHIO 
(24) OyAteM HMeCTb: 





= Donn” Bi. (29) 





*) OTMCTHM, uTO 9Ta (hOpMyia COBMayaeT C BbIPAaKeEHHCM, TOAyYCHHbIM 
BR YNOMMHYTOH BouUuc padoTe Meiteaa B pesyabTaTe aHaJH3a ABH AKCHAA Napa- 
KCHAADHOrO MOTOKa, 
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Foun OnpeAeInTb NAOTHOCTh TOKa C NOMOLINbIO COOTHOWeHHH 





B KOTOPOM. 


/ —93AeCKTPOHHLIA TOK, 
R —TekylWwnh painyc 31eKTpOHHOrO MOTOKA, 


HM BbIpasHTb TekyuHh padwuyc MmoToKa AR, vepes panuyc moTroKa Ha 
BXOe B paccMaTpHBaemylO OOs1acTh R (Zy) == Ry: 


a 
R= Ry— Gre — 20), 


TO @opmy.1a (25) MoxKer OvlTp ener K BHAY: 


Ms 


Byes 1 
ae 4) 2 en ar 


MurepecHo OTMeTHTb, UTO BeAMYHHa MarHHTHOM HHAYKILMM B Kak OM 
OT/LEbHOM CeYeHHH MOTOKA CBA3aHa C BeMYMHOH MOTHOCTH OObeMHOrO 
3apaia POpMyAOM, aHawOrH4HOK GopMyvie Wan MapaaesbHOro NMOTOKa 
(cM., HampuMep, BbIpPaxeHHe (22) npn B,.,==0). Oanako, B oTan4une 
OT ClY4aH MapadeAbHOrO TOTOKAa, BeEAMYNHA HNIYKUMH 3ieCb MeHAeTCA 
OT TOUKH K TOUKe B/LOIb OCH Z, HapacTad B HanpaBseHHM pacmpo- 
cTpaneHva moToka. Hcnoab3yx noOsyueHHble BILE pesybTaTb, OOCY AMM 
XapakTep MarHHTHOFO NOAA, KOTOPOe MOKeT OOecneuMT, POKyCHpOBKy 
Q/IEKTPOHHOPO MOTOKA B CHCTEME IEKTPOLOB, MpeACTaBsJeHHOH Ha puc. |. 

IleppoHayaibHoe POpMHpOBaHHe NMoTOKa OOecMe4nMBaeTCA YIEKTPOH- 
HOH MyWwkKOHM, cosaamuleh onpeneeHHyi0 CTeNeHb CKaTHA MOTOKA. 
anbHehwad PoKycuposka NOTOKa B OOMaACTH KaHa/la NOMKHA OCYyLle- 
CTBAATbCA C NMOMOLMbIO MarHMTHOrO Noss. 

Kak moka3aHoO B § 3, MapaitetbHoe ABWKeEHHe 9IEKTPOHHOrO 
HWOTOKAa MOKeT OblTh OGecneyeHO C NOMOLLbIO OAHOPOAHOLO MarHuTHoro 
nod. Ecau make H He OrpaHHunBaTb ceOA YCOBHAMH CTpOro paBHO- 
BECHOrO JBWOKEHHA, Kak 9TO ClenaHO B § 3, TO HM B 9TOM Cay4ae 
MOKHO MOKa3aTb, 4YTO (OKYCHpOBKa MOTOKA B OOMACTH KaHalla MOMKeT 
ObiIT JLOCTHPHYTA C MOMOUIbIO OAHOPOAHOTO HIM OM3KOrO K OAHOPO!- 
HOMY floaa. B 30He KaHa/la, MpuMbiKaioMleH K 9ACKTPOHHOM mywike, H 
B OONacTH caMOH MYyUIKH MarHuTHOe MOe HOJOKHO, ONeEBHAHO, MocTe- 
MeHHO YMeHbIUaTbCA MW JLOCTHraTb Ha KaTO/le TakOH MOCTAaTOYHO MaJIOW 
BeMYHHbI, MPH KOTOPOHM B OONaACTH KaHalia Ma@rHHTHbie CHJIbl AMeJIM Obl 
HeOOxOMMOe oKycupyioulee seftcTBue. [Cm. § 2, Belparxenue (10). 
B yuacTHOM CAyuae MarHHTHOe MOAe MOKeT MPHHAMATb Ha KaTose 
Hylepoe 3HayeHHe. MOoxKHO Take MmpescTaBuTb ceOe cayuah, Koraa 
B MAOCKOCTH KaTOMa NOAe HeOObWOK BeMUHHEE OyAeT HalpaBsAeHO 
NPOTHBONOJOKHO MONO B OAHOPOAHOK OOnacTH (OTpHlaTeAbHOe Nose 
Ha KaToJle). 

[]pHMeHHTebHO K MPaKTHYeCKOMY OCYLIECTBCHHIO TakOH oKycu- 
pytouleh CUCTeMbI C/lesLyeT OTMETHTb cCulenyioulee. Ha ocHOBaHHH H3/10- 





(26) 
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KCHHOTO BbIWe CYUILCTBENMWOG BAMHIIHe Ha iBMoKeliMe = NI@KTPOHOB 
B OOmacTH Kalaia Gylier OKa3biBaTD BeanuMHa Mo KOH@urypaunn 
MarHUTHOFO MOAT B OOMaCTH IeKTpOUNOH MywKH. Takum o6pasom, 
peryiMpyad MaruuTHoe Howie B OOWaCTH IYIWKH, OKa3bIBaeTCH BO3SMOXK- 
HbIM B WHPOKHX MpetelaX H3MeIITbh \YC1OBHA OKYCHPORKH H, c.1e10- 
BATeIbHO, HOAONPatTbh HN OFLTHM4.IbHbIMH. 

B ToM clydae, KO a 9X1eKTpONNad TMylika ne oOecneunBaer Tpe- 
OyeMOro OKA MOTOKA, KONOLUHTCALHOe OKATHC MOKCT OblITb OCYLLe- 
CTB.ACHO C NOMOMLbIO MAPHHTHOFO MOA, KOTOpoe B 3YTOM C.Aly4ae JLOJDKHO 
OvicTpO Hapacrarh yrke B OOSaCTH CaMOM TYINKH. 


S 5. Bonpoc mogzeanpopanua cbokycupyiomed cuctempi 


PaccMOTPHM Hpe lc raBAMOULM WpakTHueckHA HATE pec BOTIpOC MOe- 
AMPOBAHHA MOKYCHPYIONLAX CHCTEM JLT MOULIN SICKTPOUHbIX MOTOKOB 
IpH yuere MOaAeH OCOLeMHOrO 3apsUla. 

Mero.) MOACINPOBAHN WHDPOKO HCIIOIb3VeTCH B 9IeCKTPOHHOM ONTHKe, 
BogMO%KHOCTh MO.LCIMPOBaHHA (MON€ IHPOBAHMA PexKHMA MH MacuITabHOrO 
MOJLEMPOBAHHA) JL CHCTEM, B KUTOPLIX MOXKHO TpexeOpeub MOAAMH 
OOLEMHOFO Baps'la, AOKASLIBaCTcH OObINNO TyTeM aHaJH3a ypaBHeHHs 
TPaeCKTOPHH MdapakCHabHbIX ITeKTpOHOB [O]. O.nako Moszyuaemble TaKHM 
O6pa30M yCAOBUA MOACIHPOBaNHA He AB.MIOTCH, BOOOMLeE roBOps, Oue- 
BHJLHBIMH JIA CHCTEM C OOJbUINM 31dUCHHeM SeEKTPOHHOFO OObEMHOLO 
3apada, TaK Kak B 3TOM C.1V4ae B PaCCMOTPeHHe JOJDKHLI ObITb BK.11I0- 
YeHLE MOA OOLEMHOFO 3apsla, a MX MOWOOHe NpH MONeHpOBaHHH 
caMO TpeOyer NPCABAPHTCADHOPO LOKa3aTe.1bC TBA. 

JOKaKeM, TO H3BeCTHbIc YcCJIOBHS MOLLCIHPOBAIINA COXpanATCsH H 
NpH H@IMYHH B MOLLETHPYeMOH 37eEKTPOHHO-ONTHYeECKOH CHCTeEMe ULBH- 
KY WerocH WieKTPOHHOrO OO LeMNOrO sapaia. Jia 9Toro BOCNOAB3yemMcaA 
METOLOM MOCACLOBATCAbHBIX TIpHOsMKeHHH HW iLid OOULNOCTH TpoBeseM 
AOKA3aTebCTBO C MOMOULbIO ypaBHenHa TpaekTopun (11). 

Ilycrb MOTeUMHaT Ha WIeEKTPOAaX (POKYCUpyicHleh CHCTeEML! H3MeHHACH 
Bo pas, a HanpsKeunOcTh MaruurHoro oad B Yn pas. Torna, 
Hoda ad B HYeCBOM MpHOAWKCHHH TEIOTHOCTD OODLEMHOrO 3apaaa paB- 
HOM HYy/O, H3 ypapuenHsa (11) noayuyaem, 4uTO TpaeKTOpHH 9AeKTPOHOB 
B HY.IEBOM MPHOAMACHHH OCTaHY?TcH WCH3MeHHbIMH. *) Ecan nmpesno.10- 
KUNTH, UTO Ha OCHOBAHHH HyTeBOLO MpHOAWKeHHA B TOM H ALpyroOM cay- 
vac paccuHTana .OTHOCTh OObLeMNOrO B3apHia, TO, C yueToM nmosO6us 
KapTHH MOA B HeH3MeHHOCTH TPaekKTOPHA B Hy.1eBOM npHOsMwKeHHH, 
clejlyeT CUMTATh, YTO pacNpeleenve MWIOTHOCTH OOLeMHOrO -3apsila 
B OOONX C.ly4adxX CLO HW MOCAe HIMeCHCHHA 3.1eKTPHueCKOLO H MarHUTHOrO 
nowcH) Oyier OMHAKOBO. Bewnuntia *%Ke MAOTHOCTH OODeMHOrO 3apsHRa 
H3MeCHHTCH B ml pa3. JlcHCTBUTCAbNO, BeIMUHHa IeKTpPHUeCKOrO Nos 





*) Suayeune KOXPPHWHEHTOB IPH UPOK3BOAHLIX BO ypapicnuw (11) Hw Wen 
B upaBoll uactH upH samene U7 ua aU un Bz na B,V n coxpansctes HeH3mMeH- 
HbIM H, CHCLOBATEILDHO, YPaBHeHHs TPaeKTOPAH AO H HOCLe H3MCHCHHH pexKHMa 
OyYAYT TOW ACCTBCHHLIME, 
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Y KaTOja, CO3/laBAeMaH 3a CCT NOTeHUNaIOB Ha IICKTPOAaX, Mp 
M3SMCHCHMH STHX TOTeEMNHaIOB B Mf pa3 H3MeHHTCA B fn pas. Tlose 
OObeMHOrO 3apHila y Karola B CHAy cooTioWeHns grad U, — 
— grad U;-=0, koropoe umeer mecTo y KaTOwa B pexkumMe orpaku- 
N€HHA TOKA OO'LEMHDIM 32psJiOM, *) IPH STOM H3MCHUTCH TAKKe BN pas. 
C yverom groro o6crosxTesbeTBa MM TIpWHUMaa BO BHMMaHMe o;MHako- 
BOCTh pachipe .e1eHHA MOTHOCTH OOLEMHOTO 3apsiia B TOM HM BpyroM 
CAYNAC, MLE AOJDKHLE SAKMONNTL, 4TO BEAMYNNA HAOTHOCTH 3apsla Oy eT 
OTAHYATLCH BM pas. 

B coorbercTBun C 3THM KApTHHa pacnpe.lereniH noTeHuMasa, pac- 
CHMTAUHad C YETOM OOLEMHOLO sapsHila (tepBoe mpu6rMKenne), Oy eT 
B OOOUX CAyvaAX aNaOVMuHa, Mp YTOM OTHOWIeEHHe nOoTeHUMaAOB 
B oOo TOUKE MpocrpancrBa COXpauTca paBHbIM 7. CaeqopaTeAbHo, 
TPa€KTOPHH 3ICKTPOHOB,  OllpeweeHHble B TepBOM npvO.MKeHUH, 
OCTAHYTCA ItCH3MCHHDIMH., 

MOXHO OKa3aTb, TO HeEH3MeHHUCTb TPaeKTOPHH. COXpaHHTCA H 
Aad 0060ro k npvOanxKeNHA, pH KOTOPOM TPaeKTOPHH 9A€KTPOHOB 
OyiyT GeckoOHeuwHO GM3KH K HCTHIHbIM, 

Takum o6pa30M, caelyeT cuntTaTb, 4TO H 11pH Ha.IH4HH ABHOKYWUeroca 
OObEMHOFO 3apAla TPaeKTOPHH 931eKTPOHOB OCTAHYTCA HEH3MCHHbIMH 
PH OAHOBPEMCHHOM H3MCHCHHH MOTeHUHAIOB Ha 94eKTPOMaX Bn pas 
M HaNpAKEHHOCTH MaCHHTHOrO toad Bb A” pas. 

Henoab3ya ananoruuHpth mpweM, Cc  MOMOLLbO ypasuenua (11) 
MOKHO MOKA3aTb, YTO YCOBHA NOLOOKA TpaeKTOpHA Mpn MacuiTa6HOM 
MOLEANPOBAHHH COXpaHAT CHly H MPH HaIMYHH OOBEMHOrO 3apsAila. 

{loayyennpie TakKuM O6pa30M BBIBDAAbI MOryT CJyYKHTb MaTepHaJoM 


ATA MOACAMPOBANHA TO HalipwMKeHHIO H MacwTaOHOrTO MOemMpoOBaHHaA 
MOKYCHPYIOUWMX CHCTeEM NpH Goubulmx BeAWUHHAX MN pOCTpaHCTBeHHOrO 
3apsla. 


Sakurouenne 


Bo AaKCHabHO-CHMMETPHUIOM MariHTHOM ogie mpu He€3K PaHHPOBaHHOoH 
OT NOAH WIeKTPOHHOHM Myluke B OOMLeM C1y4ae HeMapakCuaabHbIX MOTO- 
KOB MPH MPOW3BOAbHOM paciipe-ieseHHM MOH MO ocH noToKa. Jaa 
dHa/IM3a MPHMcCHeHa CieilHa/Ibliasd @OpMa ypaBnennh ABMxKeHHA. AHanH3 
YPaBHeHHA ABMOKCHMH, SaNMCAHUbIX B TaKOH gopMe, Mo3Bo’seT Nocae- 
AOBATCAbHO MpoctewHTh px.t OCcobelHOCcTCH OKYCHpOBKH MOTOKa pu 
HeOKPaHhPOBaHHOM OT MarHHTHOrTO Nowa mywKe. H3 gtx y paBHeHun 
HEMOCPEACTBEHHO BbITCKaeT 3ABHMCHMOCTb BesJIMYHH (OKCHPYIOWHX CHA 
MarHHWTHOrO TOA Kak OT HaAMpAKeCHHOCTH MarHHTHOrTO TOJA B pac- 
CMaTPHBaeMOH TOUKe, TaK H OT HalpwKeHHOCTH MarHuTHOrO Nowa 
B OOsaCTH KaTO/la. | | | 
YCTaHOBeHO, 4TO B OOULEM CAyyae BeJHUMHAa PaMaIbHbIx CH, 
OOYCAOBCHHbIX MACHHUTHLIM [OJICM, 3aBHCHT OT B3aHMHOrO Hall paB.leHHa 
NOAA B PacCMaTpMBaeMOM TOUKE UB OOsacTH Katona. B clyyae Wapak- 


B ctatbe paccmMorpenbt yc1oBis a oe a oe MoTOKa 


*) Snecb MbI upeHe6peraem BAnAHHeM HayasDHbx CKOPOCTeH 31e€KTPOHOB. 
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CH4JbHBIX STCKTPOHOB PadHa/ibHaw CH/Id SaBUCHT TOMbKO OT aOCOJOTHbIX 
3HaueHH: NOTA B paccMaTpHBaeMOH TOUKe HM MOA Ha KaTOMe. ITOT 
BbIBOJL MOKKET HMCTb CYLICCTBEHHOe 3HaueHHe WIA CHCTeEM MepHosMue- 
CKOH MOKYCHPOBKH S3MeEKTPOHHOFO MOTOKAa. 

TIpuseAcHHbIA aHanu3 MOKa3EBaeT, TO B OTCAbHBIX CAyYanx AeH- 
CTBHe MafHHTHOrO MOANA MOKeT OblTh KaK CTOKYCHPYIOWHM, Tak H pac- 
POKYCHPYIOLWMM. 

Jina OOAbUIMHCTBa NpakTMuecKHX caAyyaeB HeEOOXOANMOe  YC/OBHE 
OKycupyloilerO AeEACTBMA CH NOH BaNMCbiBaeTCH B BHC 

[P| >| PxI- 

MloayyeHo ycaOBHe MaKCHMabHoro) = 6qokycupyioulerO = AeACTBHA 
MarHHTHOrO MOA B OOLIEM CJ1y4ae IPH MPOH3BOJIbHOM paCciIpeAe/enHH 
MarHHTHOrO 10/8 MO OCH MOTOKa. 

IlyteM avaH3a HemapakcHabHOrO YpaBHeHHA TpaeKTOPHH = pac- 
CMOTPeHbI YCOBHA NMOJyYeHHH B MACHHTHOM foe Mapadebuoro Mt 
CXOJAULErOCH MOTOKOB. 

Ha OCHOBaHHH aHaH3a OOulerO ypaBHeHHH TPaecKTOPHH 8JACKTPOHa 
B AKCH@/IbHO-CHMMETPHYHOM QIEKTPH4YECKOM H MaHHTHOM MO/le KpaTKO 
paCCMOTpeH BOMpOC MOMeAM poORaHHA (MaCWUITAOHOrO H MO Han psKeHHIO) (o- 
KYCHPYIOWWHX CHCTeM, TIpH yueTe Mose OOBEMHOLO SACKTPOHHOPO 3apAia. 

[Ipupenennbid avanu3 orpanwuMBaeTca C.1y4aeM He peATHBUCTCKUX 
ckopoctet Hw He pacCMaTpHBaeT BAMSHHA Ha MOKYCHpOBKy MOTOKAa 
BLICOKOYUACTOTHBIX MOleH, KOTOPbie MOryYT HMeTb MeCTO B JHHAMHYECKOM 
pexuMe pa6oTbl 3eKTPOHHOrO MpHOopa. WM tor v1 Apyro Bonpoc 
BLIXOMAT 34 PaMKM MaHHOA CTaTbH HW AOU KHbIE CTATb MpeAMeTOM Cre- 
WMabHOrO HCCeOBaHHA. 

CuelyeT OTMETHTb, TO MPHBEAeCHHbe 31e€Cb TEOPCTHUCCKHE BbIBOADI 
HaXOAATCH B COPMaCHH C SKCMeCPHMCHT@AbHbIMM JIAHHbIMH, NOJYYCHHBIMH 
mpu paspaGoTKke w HCCAeOBaHHM OKYCHPYIOUIMX CUCTEM AA MOULHBIX 
Q/I@KTPOHHBIX MOTOKOB B AaGopatopun PTO JIOTH. 


B sakmioueHHe aBTOp BbIpakaeT CBOIO MPH3HaTebHOCTh A. T. H. 
npodeccopy K. HW. Kppinopy sa cCienaHHbic WM 3aMedaHii HM yKa- 
3aHHA TO CYLWIeECTBY H31O%KCHHBIX BOTMPOCOB. 
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Haw. E. 0. WUAPYAEBCKHH 


CTPYKTYPA MOJIA MbESOW3JIYYATEJIA B YIbTPASBYKOBOM 
MHKPOCKONIE 


IIpuMeHvemble B YJIbTpa3ByKOBOH MUKPOCKONHH U3ayyaTeu Mpo- 
AOAbHBIX YNPyrHX BOAH, KaK MpaBHAO, HMeHOT BLICOKOe 3Ha4eHHe OTHO- 
WWeCHHA PasMePOB H3/yy4atouleh NOBEPXHOCTH K AAMHE H31y4aeMOHW BOJHBI 


(ar = "> 100, rhe r—-panuyc ugaysaTens | H MO3ITOMY B NepBoM 


NpHOAWKEHHH ABAAIOTCA HCTOYHHKAMH MJOCKHX BOVIH. Takoe npHOanxKe- 
HHe, OJHaKO, He OOBACHAeT MHOFHX ABACHHA, MPOHCXOAUMX B YAbTpa- 
3BYKOBOM MUKpocKone. PeatbHoe noe MaayuaresA BCeraa HMeeT PPOHT 
BOAHbI, OTAMYHBIA OT NMAOcKOrO, H OOaaaeT CHOKHOK CTpyKTypoh no- 
nepeuyHoro CeYyeHHA BOVIH. 

Cnoxknan CTpyKTypa MOA M31yYaTeA, HakalbiBasch Ha u306paxke- 
Hve OObBeKTAa, MOKET B PANE CyyaeB CH/!HO HCKA3HTb ero. 

B yAbTpa3BYKOBOM MUKPOCKOMe CYLIECT ‘yIOT ABE OCHOBHbIe MpH- 
YUMHbI OTAMYUA CPPOHTA BOJHEE OT PPOHTA NAOCKOM BOJHHI. 

Bo-nepsBbix, Hapsay C OCHOBHDIMH KOAeCOaHHAMH 10 TOJILUIHHE, 
B Mbe303ICKTPHYeCKHX H3/1yYuaTeIAX Yepes \NOyrHe CBA3H BOSOYXKMalwTcA 
WM fipyrve kKOne6aHuA, KOTOPHe yCO%KHAK T KOHNDHrypauMio KOAeO.mI0- 
leAca rpaHuW u3ayuatena. B pa6ote [1] yka3biBaeTca, 4YTO OCHOBHYIO 
pO/lb B HCKaKeHHH NOpPuUHeBLIX KOMeOaHrH urpaloT, O4eBHAHO, H3rHO- 
Hbie KONeOaHHA. EcTecTBeHHO, 4YTO 3TH FOJeOaHHA yuaCTBYWOT H B NO- 
CTPOeHHH NOJA B YbTpa3sByKOBOM MHKpOCKONe, Tak Kak HMeCHHO H3rHO- 
Hble KOeOaHHA MMCIOT KOMMOHEHTbI CMeL'eHHA, HOPMa/IbHbIe K MOBepx- 
HOCTH H31yyaTeaA HW, ClCMOBATeAbHO, Me; eMaioulMecA B %KUDKOCTb. 

B o6urem cayyae aHH30TpONHOH nai CTHHKH ypaBHeHve M3rHOHbIx 


KoNeOaHHH MMeeT BHA: 
ip SO pc 
Ts/1le: 
O0— TOTHOCTb M/laCTHHKH, 
Ah —TOAWHHA MWA1aCTHHKH, 


L—onepatop anv3sotponuoro uarnoa. 
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Tountoe peimeune s1oro YpaRpienhsy NDkKe B CTyuac ctaOoh aHH30- 
TPOMMH TpelcraBasicT OOnbuIMe TPYyJWOCTH, HOITOMY Mbl OpaHHYHMCca 
PaCCMOTPeCHHeM HSOTPONMOrO Cayuas, uToO “aerT erTporoe pemenne Waa 
HSOTPONHOM KepaMuKH THTaNaTa Gapis. Bo ciyuac Ke KBapILeBbIX M3.y- 
NatejeH, Tle aNM30TpONMeh, crporo roRops, IIpcHeOpeub HevIb3s, MbI 
KaueCTBEHHO OO DICHUM BAMAHHE aNH3OTPOMU, ONHPAKCh na ONBIT. 

B M30TPONHOM Cayuae penlenne ypanucnhsa w3srHOa MoxKeT ODITb 
AeCrKO AO.YVUYCHO H3 


O°: Eh on 
(ie ee oe eee AY: (2) 


rte: 
E-— monyan lOura, 


6-— Kospuitnentr TTyaccona. 


Husem peillenne Bone crosuefi BosnE 
67 S(x, yyexp( - dof). (3) 


Mol, OveBHAHO, Ne FOMycTHM OoapmMo ommoKH, ect mp OoOAbWOM 
MHCHE Y3HOBLIX JMNM MPMMeM fpaHHUHble yCjOBNH, COOTBeETCTBYIOULHe 
ON€PTHM KpadM M1acTHHKH. JlefictBuTebio, TakHe yc.10RMs chakTHUeCKH 
OyAyT B OAWMKAaNWMX K KpaaM Y3A0BbIX MHHSX, Tak Kak B HUX 3anpe- 
ILEHO CMCIIIEHHe, HO he sanpelleH MoBOpoT. 

TakuM o6pa3om, Win UpsaMoyroabuolt maacTHKH CO CTOpOHaMH @ u 
6, TpaHMyHble ycoBHa 3anniwytcs: 





e -—-0 | x=:0 Q) | [ y >- Q) 
ve  ,f upy {| i OF oe WPM oe (4) 
a= 0 | Bae: ye 0 | Y= b 


licnoapsya (4) 4 (3), Mowno natiru pemlene (2) B BHyle: 
i 8 MTX, ‘ 
cM VY San Siti a Vas (5) 


Pile. AEM AW YNCHO Y31OBRIX TH cooTRercTBeiito «@ on ob, apHuem 
JONYCTHMbIC "AaCTOTH Oy JLyT 





jin fT E pm nee 
(4) Te ee : Rasta 23 4 ne (6) 
naa : v7 re ey 
2 V5 } o( 3) Ig? i 
WAM AIA KB paTHOH MactHHKH (@= -); mt Kn) 
; Tard E 
ies } rome (7) 
LV Bea a(10 &) 


He nmopropsad BHBO/a Mast Kpyraof mwaacruuKu, 3aumMcrByem (pop- 
MYAY, CBASLIBALIOINYIO HCO Y3AOBLIX okpyxKHOoctcH c cooTBeTCTBYyIOIWeH 
eH yacTtoTot u3 pabotu [2] 


—s = | ia ee (8) 


y p(1 ~~ 3%) 
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BuBeeHble POPMY.1bI CM PaABeMIMBLI TOABKO Aad KOMeEOAHHHA “NCTOrO 
usruOa, T. €. KOP.ka Ay S> A, HO, KaK MOK43a.1 ONDIT, OHH XOPOLO 
OODACHHIOT KOHMUrypalHlo KOMeOMOLeHCA rpann H37y4aTedsA. 

OnuiT MPOBDIMWAICA Ha YAbTPa3ByYKOBOM MHKPOCKOMe CHCTEMbI 
C. 4. Cokosopa c mpeo6pasopaHHeM Ha MOBEPXHOCTH 2%KHAKOCTH [8]. 
MUKPOCKON YCTaHaB.AMBasICA Ha CMe€LMaAbHOM CTOAWKe C TpeMA pery.IH- 
POBOUHbIMH BHHTAMH, YTO MO3BOIATO YCTAHOBHTbh CTpOoro MapaeAbHO 
NOCKOCTH H31y4aTeA HM MmpeoOpasoBaTe.A H, TEM CaMbIM, H30aBUTbCH 
OT BAMAHHA HHTeEpMepeHILHOHHEIX {10.10C, BLISbIBACMbIX KOMOUHAILMOHNBIMH 





Puc. 1. Crpyktypa moja B HemocpeACTBeHHOH 
6AH30CTH OT Mbe30KBAPLeBOH NAACTHHKH pa3- 
mMepoM 20 X 25 mM, f= 2,7 m22eu 


CTOMYUMMH BOIHaMH. Peakilwa cpeAbt mp OobUINX 3HaYeHHAX Ar mpa- 
KTMYECKH OJLHOPOHA WH HE BATNHIa Ha pesylbTaTb Onbita. Yactota 
H3MepAlaCh Pe3OHaHCHBIMH BOHOMepamMN KB-5 u JLB-2. 

Ha pue (1, 2, 3) npuBetenhl OOpasibl nOTyueHHbIx KOHDUrypaunh 
NOTA B HeENOCpeACTBEHHOH Owu3z0cTH OT Hu3ayuateta (1—2 mm). Pac- 
yeTbl 10 dopmMyiam (7) uw (8) AawT xXOpoliee COBNaenve OMBITHBIX 
hauHpyx c Teopnef. ONaKO MOMbITKA [IPOH3BeCTH pacueT AAA Kpyrion 
KBapiwleBoH MaacTHHKH TO dopmy.te (8) MpHBela K OOMbUIOMy pacxonK- 
jleHwio —npyumMepnHo B 2 pasa. Mooxkuo MpeANOAOKUT, YTO 3TO CieA- 
CTBHE AaHH3.TPONHH YApyrux CBOMCTB KBaplWeBOH M1aCTHHKH B ee M/0- 
CKOCTH, KOTOPas, KaK 93TO BHO H3 pHc. 3, APHBOAMT K MOABAEHHIO 
Y3.10BbIX pafuycos. [papna, 9TH Y3.1OBbIe PandyCbl BLIPAKeHb! OYeHb 
HEYeETKO, BEPOATHO NMOTOMY, 4TO yipyrve CROHCTBA MeHMIOTCA BECbMa 
M1aBHO MO a3HMyTY B IM.OCKOCTH M1aCTHHKi. 

Ecau CuuTaTb UHCIO 9TUX Y3IOBLIX AHaMeTpOB NO KpalO MwacTHNKH 
MW HCNOAb30BaTb chopmy.1y (8), B KOTOpOH Noa nm pa3ymMeeTcH CyMMa 
UHCa Y310B MO MaMeTpaM HW NO KpyraM, TO Mi HW B CAydae KBapte- 
ROH M1aCTHHKH M0.1y4HM O4N3KOe COBMaeHue. 


WwW 
ae | 
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Puc. 2. Crpyktypa noas B nenocpeactRenHoil 
OAH3OCTH OT IIbC3OKCPaMHYeCKOH TWaCTHHKH 


Q 10 am, f= 2,5 meen 





Ye - ry me . 
Pac. 3. CTpykTypa Moat B HeNOCpeACTBEHHGii 
ONH3OCTH OT IIbC30KBAPLCROH TWaaCcTHHKH 
O50 mm, f = 3,0 meey 
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Ilo mMepe yfaneHua H34yuaTesa OT MAOCKOCTH NpeobpasoBateaa 
CTPyKTypa movida U3rHOHbIX KONeOaHHA CTaHOBHTCA BCe MeHee pe3KOH Hu 
NpuMepHo Ha pacctosuwH |—2 AMaMeTpOB U3/lyyaTeAA BJMAHHEM ee 
MOKHO mpeneOpeub. Ho mpwmMepHo C 3TOrO Ke PaCCTOAHHA CTAHOBUTCH 
3aMeTHOM HHTepdepeHWMOHHAaA CTPYKTypa NOMA H3yuaTelA, BbIsBAHHAaA 
KOHEYHOCTbIO pa3sMepoB H3AyyaTera. Baarolapsa sTOMy, Make npu 
UHCTO MOPUIHEBBIX KONeOaHuAX M3yyaeTCA He MAOCKAA BOIHA, H Pe3y.Ib- 
TUpyioulee NOe MOKEeT OBITh NOyYeHO Cynepno3nuneh 91eMeHTAaPHbIX 
cbepuyeckux BotH. NnTepdepeHuwa STHX SAEMEHTAPHBIX BO.IH MpHBO- 
MT K TOMY, 4TO, BO-MepBbIX, Ha4HHad C HeEKOTOPOrO PaccTOAHHA, Ha- 
3bIBaeMOrO KPHTHYeCKMM, 

Zap eS , (9) 


K 


OrpaHWyeHHbIA BHaaie ILHAHHApOM C paluycoM fr, NYYOK Ha4HHaeT 
pacxonuTpca. Bo-BTOPbIX, BHYTPH 2,, WHAHHApHyeCKHH MyYOK HeOHO- 
poleH no ceveHHto. 

McxonHok dopmy0h Aaa penleHua” STOW 3aaun ABJReTCA POpMyila 


Pees: 4 
l exp (— ikr . 
o)= — a fp PS as, (10) 
8 
re: 
Q)--— NMOTeHUHA MOBEPXHOCTH H3AyuaTeua, 
fn --—HOpMa/b K MOBepxHocTnH S u3iyyuaTeJa. 


ITa popMy.1a JLOMyCKaeT HEMOCPeACTBEHHOe HHTerPHpOBaHHe B ABYyX 
cnyyaax: 1) Aaa OceBBIX TOYeK Kpyraoro u3ayyaTeta, 2) Waa TOYeK 
B Mabie 30HeE, T. €. MPH Z >S> Zs, WU MPHBOAMT K OOMLEH3BECTHBIM 
pemenuam. B cayyae Ke YAbTPa3BYKOBOrO MHKPOCKONa Hac NpakTHYeCKH 
Bcerjla HHTepecyeT HMEHHO OOMaCTh 2 < Zyp. pu kr< 5 MomkuO no- 
AYUNTh MmpHOnwKeHHOe pemeHve (10) B Bune pana [4], KOTOpHIM, 
OMHAaKO, CXOAMTCA pH SOombuIMx 3HaYeHUMAX Ar (B HalileM C1yuae) OYeHb 
MeJI€HHO H MpakTHYeCKH He MO3BONHET MOAYYNTh YHCACHHbIC 3HAYEHHA. 

BeposTHO, CMHCTBEHHbIM MeTOJOM PpeLcHHA 3a0a4uH Mpn HHTepe- 
CYIOWIHX Hac 3HaueHHAX Ar ABAReTCH METON, BLITEKAIOWHA 43 Andpak- 
WHOHHBIX MpesctaBleHuh FOura [5], [6]. Torenunan noaa npu 3ToOM 
onpemesneTcaA Kak CYNepNO3HUHA NAOCKOM BOJHbI HW BOJHDI ,BOSMyLile- 
Hua“, KOTOPAad WH ONpeMeAeT HEOMHOPOAHOCTh BOAHOBOrO NyykKa. Onyckaa 
NOMPOOHOCTH BbIBOMa, NPUBeEAeM JMUIb OCHOBHBIe dopMy.ipl. B nosap- 
HbIX KOOpAMHaTax (po, 4, z), rae z coBNalaeT c oCbiO KpyraAoh naa- 
CTHHKH, a p HW 4 OTCUMTHIBalTCA B ee MaocKocTH, (10) 3anuuleTca AAA 
aKCHabHO-CHMMeTPHYHOrO NOAA 


an t, 


0 (0, z= te f f SPRY ATO swan, (11) 
0 0 





Vea? 





t, =pcos@-+ (r2— p? sin? @)'”, 
2|7 
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Muterpupysa (11) no ¢ uw Birnenan Panay (P> 2), MOYYUM 


Peon 55 f exp (2 ik V2+2) dt, (12) 
0 


Hcnoap3ya Bbipaxkenne 19 ¢,, MOKHO pa3.1OKNTh MOKagaTeb YKCHO- 
HEHTbI B PAD NO CTeneHAM OTHOWeHHA b==p/r. B saBucuMocTu OT HaH- 
BbICLUcH CTeMeHH, KOTOPy!0 MbI OCTABUM B MOAYYeHHOM pay, OTOpocHB 
BC€ BBICHIHEe CTeMCHH, NOAYYMM peuleHHe HyJAeBoro, MepBoro, BTOporo 
HT. A. MpwOrwkenna. IIpn 93TOM oka3bIBaeTCa, UTO MPH 3aaHHOH no- 
PpewHOCTH YBeJHYeHHe MOPAAKa MpHOAWKeHHA MOZBONAeT BbIUHCAATh 
NOTeHUHaA B TOUKAX, Gomee ONM3KUX K W3TyNaTeNO MU OOAee MaAbDHUX 
OT ocw. KoauuecTBeHHoO NOrpewHOCTh pelleHua MpW AaHHOM n pHOrWKe- 
HAM HW WA 3anaHHOH OOaCTH NOAA MOXKHO OWCHHTb UCXORA M3 TOFO, 
NTO, BO-N€PBbIX, MOKA3aTeb SKCNOHEHTHI CCTb HHYTO MHOe Kak (pa3a 
QA€MCHTAPHOM BOJIHbI HM, BO-BTOPbIX, YTO QTHOCHTeAbHaH NOrpeUulHOcTh 
CYMMbI (HHTerpaaa) He Goabule camo 6oabWOH MorpemHOcTH KaxKAOFO 
cfaraemMoro. Tlostomy, ecau nepsbik oT6pomennbi usen pana ecth R, 
a OTHOCHTCJbHaA MOrpeliHOCTbh B MpOlweHTaxX ——1, TO 


|R| <2nn. (13) 


B HauleM Cilyyae MBI OrpaHuuMAMCh BTOPLIM npnOawKeHHeM, UTO AaeT 


2 
sali BD < Qi (14) 


224 
WIM, MOJb3yACb AAR yROOcTBa MOHATHEM Zkp: 
BZ pnlZq <i. (15) 


Ha pwc. 4 npeacrapaenbl Abe KpuBble, NalouMe Ob6nAaCTL CYIUecTBO- 
BauWA PelleHHA BTOPOrO NpwOaMxKeHHA Jad n= 10°/, un == 5%. 

Ilocne pa3no%KeHHA SKCNOHeEHTH, cTosuleH non MHTerpasom (12), 
B PAL M MpeoOpasopanha MOAMHTerpadbHOorO BEIpaxkeHna NO copmyae 
Tiyaccona: 


Lys 


Vil(n+%,) » 





cos (x cos H) sin?” 4 dA, (16) 


rae: J, (x)— Beccesepa cynkuua mepporo pona nopanka fn, 
MOAYWHM  OKOHYATETbHOe BbIPAKeHHeE MBO BTOPOM MpnOaMKeNUH: 


kribt Z 3 Zen 
: kp » kp ! 
Peoan ees bie 226 ls (4 < 0 | _ 2 ps,(4 <a 0] +r 


a 








“kp 
+ ibs, (4) 4], (17) 
a 
rie: 
Za (Pry 
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ae 
ks a ae 
oA, 


fa 









. 2 
Puc. 4. Tpadukn dyuxunn 6 =1(3 ) Was 
oa uv k 
ABYX 3HAYCHHH OTHOCHTebHOM NorpeulHOcTH, 
NOAYYeHHbIE AAA PelueHHA BTOPOrO npH6aH- 
KCHHA 








Puc. 5. Teoperwueckad KpHBad CTpyKTyppl 
HHTe pe peHWUMOHHOTO MOA NOpUIHeBOTO 
2 hy 
W30yugTeda, ——< == | 
. Za 


el9 
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Puc. 6, TeopeTuyeckas KPHBaH CTPyKTy pbl 
HHTcppepeHuUHOHHOrO NOAA = NOpiuiHeBoro 


“Kp 
H3aayyaTeaa, —— = 2 
Zu 





— 
20 
1 
| 
| 
i 





eer eT Ct 








a eee \ . 
CAPRGP NOEL 
Of 92 03 04 58 


Puc. 7. TeopeTuyeckan KpHBas CTPYKTYPbi 
HHUTEPPePeHHOHHOTO NOAA MOpurHeBOrO 


a 
kp cap 
a 


H3TyuaTedsA, 





ne te 
= te I SY Yt em RB _ 
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WIH, B Chyuae HHTepecylouleroO Hac paciipeAeJeHHs HHTCHCUBHOCTH 0 
ceyeHHiO Ny4ukKa, NOTYYMM: 


I - 2, 21, Zip 
-_ si(a — ») —s0% (4 _ J. ( “we 9) 4 


COIM Peo0am 
a 


— 
wT 











[ 


oces 








? oces 


: a 
a ah Ce ). (18) 
Za 


Hf BOSM 


if 


oces 


Ha puc. 5, 6 u 7 nocTpoenbi rpa®uku == f(b) aaa o6aactu 


cn 10%. 

Ha puc. 8, 9 uw 10 NpuBemweHb! SKCNEPHMeHTaAbHO CHATbIC Np No- 
MOU YJIbTPa3BYKOBOrO MHKPOCKONa MHTepdepeHuMOHHble NOJA Kpyr- 
No MAacTHHKH H3 Mbe3OKepaMHKH THTAHaATa Oapua. J,aHHple OMbiTa, 








Puc. 8. Untephepenunonnoe nose Kpyrson nbeso- 


z 
, kp | 
KepamHyecKOoi maactHHKH, kr = 80, —2 = 2 
“a 


7 kp “xp 
=: 2, aoe §,2,  YAOBNeCTBOPHTebHO COBNaaawT 
a a 








CHATbIE TPH 


c Teopnelh. 

Pe3yibTaTbl HCCCROBAHHA CTPYKTYPbI NOAA Mbe3OK3y4aTeds yAbTpa- 
3BYKOBOrO MHKPOCKOMa MO3BONAIOT CHeaTb CeMYIOWUMe BbIBOAbI: 

Hone mbesou3nyuaTeAd Y/AbTpa3ByKOBOrO MHKPOCKONA OTAHYHO OT 
MOA MAOCKOM BOJHbI, MpH4eM B HENOCpeACTBeEHHOK OnM30CTH OT U3qy- 
yaTeaa 9TO pasaMune OOYCOBIeHO B OCHOBHOM CO2%KHOK tOpMOA KOue- 
OaHWA NacTHHKH H3/yyaTenn [20 2<(2-+4)r], a Ha OOnbUIMX pac- 
CTOAHHAX OCHOBHY!0 POb HFpaloT HHTeEPpepeHMMOHHble ABACHHA B Ny4ke 
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to co ate oe ererrerewern emmemnme ne e s  ceneeeeeee ree ee ee 


tl 








Puc. 9. HuTepepenitHoHHoe lose Kpyroit:nbe30- 
4 





“P 6,2 
2a, 


KEPaMHYeCKOH IWacCTHHKH, kr = 80, 


Se EY SP Ss Sr ies SO GRO = 


— i tr a ee ee" 





| 
{ 
I 
| 
Puc. 10. UntepdepenunonHoe nose Kpyraoii mbe30- | 


Zz 
KepaMHuecKoit naacrHHKn, kr = 80, —? — 10 


oa} 





es pe 
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KOHeUHBIX Ppa3mMeposB. TlonoxeHue HHTepePeHUMOHHEIX Kove onpene- 
ARETCA KOPHAMH cbyHkunH becceaa nyaesoro NOpAlKa OT aprymMeHta 


< 
kp 
4 > 9, a bynkunn Becceas nepsoro u BTOporO NopsAAka elicTByloT 
a 


Ha HHTepepenuMOHHY!O KapTHHy craaKuBalouluM 06pa30M, yMeHbluan 
PaSHOCTh MCKAY max HM min 3Ha4¥eHHaMH MOAR. Ocrpota LLeHTpaAbHOro 
Max WH CKOPOCTh CMaaHHA MHTCHCHBHOCTH mepudepHAHEIX KOAeL BO3- 
Zip 

pacTaloT Cc yBeaMueHHem ope eee NpHOAMKeHHeEM K H3ayyaTen. 
Ha pwc. 10, yanpumep, uyTexcusHocrTe YaeHHbIX OT OCH KO/eu Ha- 
CTOABKO MaJla, YTO OHH He HaOmOMaOTCH OHOBpeMeHHO Cc ILeHT pavib - 
HbIMH, 

CaedopatTeAbHO, B WeAAX YMeHbUIeHHA BAMAHKA CTOKHOE CTPYKTY ppl 
NOAA H3Ay4aTeAA Ha H300pax%KeHHe MOXKHO peKOMeHHOBATh JBe cAelyio- 
HIME SOHbI MOTOKEHHA H3AYYaTeAAR OTHOCHTebHO Mpeobpasospatena (HK 
OTHOCHTEbHO MAOCKOCTH MIpeAMeTOB JIMH3bI, B Clyyae NpHMeHeHna aky- 
CTHY€CKOH ONTHKH): 

PID 
1) re a 10, rae eule He O4eHb 3aMeTHO BAMAHHe HHTe pce peHUHOH- 
ah 
HbIX KOWelL (34 HCKO“eHHeM UWeHTpaabHoro MaKCHMYyMa), HO IIpH 
zo2 (2+ A4y)r. 


< 
k 
2) npH => 1, rhe MHTepdepenunoHnnaa CTPyYKTypa Take Maso 
a 
S3dMeTHa. 
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Hroe. 1. B. TOHOMAPEB 


ONbITHAA YCTAHOBKA AJA BUAEHWS 
YJIbBTPASBYKOBOrO TNOJA 


CyuectuyeT MHOrO MeTOAOB BH3YaIM3alHH y/AbTPasByKOBLIX noseh, 
IIx nonpo6uoe onnucaune gaeTca B OO30pHOM crarbe JI. J. Po3en6epra 
{1]. Oanako G6OAbWHHCTBO H3 HUX OONaLAeT CYWCCTBENHbIM HEAOCTAT- 
KOM — MaJOf UYBCTBHTeABHOCTbIO 3BYKOONTHUECKOrO NpeoOpasoBaHns. 
Hauayumum ¢ 9TOK TOUKH 3PpCHHA ABAReTCA MeTOA, HpeAoKe HHA 
C. HW. Coxososiim [2, 3], OCHOBAHHDIA Ha HCMOAb3ZOBaHHH Mbe3O0ICKTPH- 
UeCKOM MIACTHHKH AIA MpeoOpa3z0BaHHnd Y/AbTPa3sByKOBOrO NOAA B peabed 
Mbe303apAOB C MCXAHHYeCKHM CKaHHpOBaHuem flocaenuecro. Tlosanee 
MeXaHH¥ecKOe CKAHHPOBaHHe ObIIO MPHMEHEHO eLlC HeCKOJIbKUMH aBTO- 
pamu [4, 5]. Dror MeTod Gb MoOAO%*KeH B OCHOBy MpHOopa, pa3pa6o- 
TaHHoro B Aa6opaTopun mpodeccopa C. A. Coxoopa, OmHcaHulo KOTO- 
poro MOCBALLeHa HaCTOAMad CTATbA. 

OcHOBHbIM 39A@MCHTOM IpHOopa ABAKeTCH MpNeMHad KBapUcBaH 
MlacTHHKa, KaKAaA TOUKA KOTOPOHM KOMeONeTCA B COOTBETCTBHH C HHTCH- 
CHBHOCTbIO fMallalouUlerO Ha Hee 3BYKa, BHE 34BHCHMOCTH OT HHTCHCHB- 
HOCTH KOMeOaHuh cocelHHxX TOUeK. B pesyabTaTe Ha MAacCTHHKe BO3- 
HHKaeT perbed 3apAAOB, MOCTATOUHO TOUHO MepeAawulMh KapTHHY pac- 
MpeNeeHHA YAbTPa3sByKOBOSO NOAA OKONO MOBeEPXHOCTH MAACTHHKH, 
[lyrem Mexanwueckoro OGeraHua MoclekOBaTeAbHO BCeX TONeK KBaple- 
BOM IWIaCTHHKH CMeWMabHbIM LULyMOM TMbes03apaAbl mpeoOpasyloTca 
B MepeMeHHOe HanpsaKeHHe, MOAYAMpyloulee MO APKOCTH HCTONHHK CBETaA, 
ABUratoulHAica CHHXPOHHO co wynom. Takum 00pa30M, CO3qacTCA BHAH- 
MOe H300paKeHhe YAbTpa3sByYKOBOrO MOA. 

Mexannueckoe CKaHUpOBaHHe B MpHOope OCYLULECTBAHETCH COBMEHIC- 
HHeM JIBYX KOJeOaTeAbHbIX ABYOKEHUA: B TOPH3OHTAbHOM MH BCPTHKa-1b- 
HOM HallpaBAeHHAX, MPH4YeM YACTOTA TOPH3OHTaAbubix KOTeOaHHA NMpe- 
BbILAeT “aCTOTY BEPTHKaIbHLIX B 40 pas; B pesyAbraTe oOpasyeTcs 
pactp u3 40 crpoK. CxemaTHyeCcKH MeXaHH3M pa3BepTKH NOKasall Ha 
puc. 1, Ha KOTOpoM uN@poh / oGo3HayeH Wyn, CHMMAIOWIMA Mbe3o- 
QIEKTPHYeCKHe 3apabl c KBapueBOM maacTuuku. Llyn 3akpemnien la 
TpyOke, %*KecTKO cCoeAHHeNHOM c no“synkom 2. Tloa3yHoK copepmaet 
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BCDTHKAIbHOe KoseOatebioe IBWOKeHHe, CKOJIb3A NO HallpaBJIAlOWAM 


HOAO3KaM 3, H BMeCTe C MOCTCLHUMH KOACOeTCH TOPH3OHTAAbHO,. 





Puc. 1. CxeMa MeXaHHueCKOH 4acTH TpH6Opa 


/~ilyl; 2 —UOA3SyHOK; 3 -- Wallpaniiouuie NOsOskH; 4-—- 9KCHeHTpHK; J — KpHBOWMT 


Kak BHHO 3 CXeMbI, BeEDTHKaIbHOe KO/eOaTe/bHOe JBHKeHHe 
OCYULECTBAAETCH C TMOMOULbIO 9KCHeHTpHKA +4, @ POPH30HTasbHOe — 


C MOMOINbIO KPHBOUNIa J. 
4 5 
ea 
ae 
: 


K ycunumesy 


700,08 
eeeetens 
OOM? 

52K] 
XX) 
xX 
aterene, 
woretets 
Mesectet 
vee 

rere 
LSS eh 


K yCusumesno 
Puc. 2. HNoayucnwe akycTHyuecKoro H300paxKeHHA 













\/ 






2 --H3.1y'taT@ab; 2-- akycTHueckad JHH3a; 3—~ IpHeMHLIH BHOpaTop; 4— ULyn; 
5 -KATOAHDIH MOBTOPHTeAb 


igwokeHve Wyla HeNocpeACTBeHHO TO KBapleBOH MO3aHKe NpPHBO- 


AMT K ero OpicTpomy u3uocy. TlosTOMy 3apAbl C KBapUa CHHMaIOTCA 


15 Sax. 2535. 22d 
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Wepes NPOMEKYTOUNYIO CMKOCTL TOHKOVO BOB3AYWHOTO C108 HIM TMIeHKH 
M3 MATKOFO AM9JICKTPHKa, HaOKeHHOK Ha KBapueBylO MO3aHKy. Haan- 
uve MI€HKH OOecMeunBaeT OOJbLIYIO 9PekTHBHOCTb NepeauH 3apADOB 
3a CUeT YBeTHYEHHA MepeXOJHOA EMKOCTH, HO B 3TOM C/yYae BO3SHH- 


fa he ea bs 


Hasly. 
Curva, CHMMaeMbId C KBapila, YCH.IHBaeTCd pe3OHaHCHbIM YCHJH- 
TeJIeM, Ha BXOLE KOTOPOrO HMeeTCH KaTOAHbIN moBTOpuTedb. C BbIxo..a 





Puc. 3. H306paxkenne KOJbua, NOAYYEHHOR MCTOAOM OTParkkeHHH 


Pe3OHaHCHOrO YCHJINTeA CHtHad MOaeTCH Ha CeTKY OCILMANOFpawuye- 
CKOA TpyOKH HeNMOcpescTBeHHO 6Oe3 MeTeKTHPOBaHHA, uTOOH! H36eE%KAaTb 
FPpOMO3AKHX MePpeXOAHLIX KOHJCHCaTOPOB, NPHMeHeHHe KOTOPBIX Obi10 Obl 
HeEOOXOMHMO, TaK KaK HH3lWad YaCTOTA BUACOCHFHa.la COCTaBAAeT OWN 
repua. J\ia yMeHbWweHHA MebKaHHA H300paxKeHnH B NpHOope HCNOAb- 
3yeTCA TpyOKa C JVIMTeJIbHBIM MOCJeCcBeyeHHem. 

YJibTpa3sBykKOBOe H30OPaxKenhe Ha KBapileBOH NaCTHHKe MOKeT ObITb 
nOJYYeHO C MOMOUbWO MOKYCHPYIOULMX YCTPOHCTB, aHasOrMUHbIx NMpH- 
MeEHACMbIM B ONTHKe, T. €. AMH3, CPEPHYECKHX 3ePKa.l HAM 30HAJIbHbIX 
waCTHHOK. B AaHHOM mpHOope TpMMeHAIMCb aKYCTH4eCKNe JIMH3bI 
C Pa3AHUNbIMH JHaMeTpaMH HM (OKYCHBIMM PaCCTOHHHAMM. Hy2KHO OTMe- 
THTb, TO MOMYYEHHC KaveCTBeEHHbIX H300paKeHHH CHAbHO TOPMO3HTCH 
OTCYTCTBHEM XOPOUINX Y.IbTPa3BYKOBBIX JIHH3. 

Tlomyuenve akyCTH4eCKOrO H306paxKenHHsA B MpHOope OCYMECTBAAIOCh 
KaK MeETOAOM OTpaxeHna (puc. 2a), MpH KOTOPOM HW300paxKeHHe Co- 
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Puc. 4, M306paxenue |Kpyraoro HCKYCCTBEHHOrO paCCAOeHHA B CTaNbHOM JHCTe 





Puc. 5. CHHMOK YeNOBeYecKoH pyKu 


15* 
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3iaeTCA OTPaKCHHLIM 3BYKOM, TaK MH TCHeBbIM MeTO.1OM (plc. 26), Koraa 
paccMaTpuBaeMbIM MpeMeT MOMeLUAeTCH MEXKAY H31yUaTeeM H AHH3OM. 

Ha puc. 3 smaetca w3060paxkeHHe KOJbUa, MOAyYeHHOe MeTOLOM 
OTPaxKeHHA, Mpv4eM KOJbUO NMOMeLaOCb 3a ABOMHBIM @OKYCHbIM pac- 
CTOAHHEM JIHH3bI H ero H300pPaxKeHHe ABANeETCH YMeHbUIeHHbIM. Ha puc. 4 
MaHoO W300paxKeHHe KPYrIOrO MCKYCCTBEHHOTO PaCCAOeCHHA B CTAIbHOM 
Jiucte, TomuMHoh 20 mm. Ha puc. 5 npwBeweH CHHMOK 4enOBeueCKOK 
pyku. Jipe TeMHble MOMOCbI COOTBETCTBYIOT JIOKTEBOM HU .TYYeBOK KOCTAM. 
O6Oa nocreaHHe H306paxeHHA OblnH NOAyYeHbI TeEHeBbIM MeTOJOM. 


JIATEPATYPA 


1. JI. J. Posen6epr, AxycrmueckHi »xypHaa, 1, 99, 1955. 

2.C. 4. Coxoaos, Astopckoe cBuzetebcTBO Ne 49426 or 31, 8, 1936, 
4M@PHKaHCKHH nmaTeHT Ne 2164185 or 8, 7, 1937. 

3. C. A. Coxoaos, Kypuaa texu. pu3., 19, 1001, 19-11. 

4.0. Barbie, Alta Frequenza, 11, 383, 1944. 

5. E. E. Suckling, W. R. Maclean, JASA’, 27, 297, 1955. 
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ITpog. A. TF. FP AMMAKOB, 
Kano. mexH. Hayk B. M. OPJIOB, unne. B. IT. AHTOHOB 


HEATPAJM3ATOP CTATHYECKOLO 3JIEKTPHYUECTBA JIA 
NHIOCKONEYATHbBIX THMNOrPA®CKHX MALIHH 


ONHHM H3 @akTOpOB, TOPMO3ALIMX MpOHv3BOACTBeHHBIA mpowlecc 
B THNOrpaduax, ABIAeTCA QieKTpH3salHA Oymaru (TaK Ha3blBaemMad ,Mar- 
HUTHOCTb“ Oymarn) [1]. M3yyeHne mposBeHHA CTaTHYeCKOrO 3/1eKTpH- 
ueCTBa Ha MAOCKOMeYaTHLIX ABYXOOOPOTHBIX MaUIMHax [2] ano BO3- 
MOXKHOCTb CKOHCTPYHpOBaTb HeATpasH3aTOpbl CTaTHYeCKOrO 931eKTpHye- 
CTBa, MO3BOAAIOWIMe CHH3UTb MOTeHILMabl Ha3IeKTPH30BaHHOH Oymarn 
NO BeAWMYMH, MpakTHYeCKH He NMpensaTcTByioMUx OecnepeOohnomy mpo- 
weccy meuatanHna [3]. 

JlefictBue HeATpanH3aTOpa CTaTHYeCKOrO B3JeEKTPHYeCTBAa OCHOBAHO 
Ha UCNOb30BAHHH UOHH3AUMH BO3SAYXa, OCYILECTBIAeMOK pa3spaJlOM 
C OCTpHeB, Ha KOTOpbie NOMaeTCA HallpsKeHHE OT BbICOKOBO.IbTHOTO 
TpaucpopmarTopa. 

Hefitpanuzsatop (HC-4) cocTouT u3 MMTaIOWerO BLICOKOBOAbTHOTO 
TpancpopMaTopa, OrpaHH4MBalolleh EMKOCTH H CONPOTHBeHHA, a TAKKE 
KOpOHUpytollero 3IeKTPOa. 

Murai TpanccbopMaTop N poMbIleHHOK YacToTE 127/6500—8000.6, 
C BO3MOXKHOCTbIO Mepekmoyenua Ha 220/6500—8000 6, MoWHOCTHIO 
oxon0 50 ea, BbIMOHEH MO HeECHMMeTPHYUHOH cxemMe. OxlaxKeHHe BO3- 
nywinoe, HamMotKa BbICOKOBOAbTHOA (BTOpHYHON) OOMOTKH —- rajeTuaa, 
nepBuynok — o6bikHoBeHHan (BUTOK K BUTKYy). %Keste30 Ll-o6pasnoe. 
TpancopmaTop pacnoslowKeH B MeTAM4YeCKOM KOKYyXe HW MMeeT CHTHa- 
NM3allMiO (HEOHOBYIO AaMNY) NOMAUM HallpsmKeHHA Ha BTOPHYHY!0 OOMOTKy, 
a TakxKe MepeKOUAaTeIb HANPMKEHHA Ha ABA NOOKeHHA, WIA OOecreue- 
uHa HeATpanu3aunn OymMarn Kak MpH CpewHeH, TAK M Np BeCbMa HHTEH- 
CHBHOH ee 31e€KTPH34llMH. 

Kopouupyioumh 37eKTpoO. mpenctaBaseT coOoh MerTajaM4ecKyto 
TpyOKy muameTpom oKon0 5 am, oannohk 1100 mm c HanaaHHbiMu 
BlOb Hee B OJMH pal Ha paccTosHuH | cm Apyr OT Apyra wraaMu. 
B pa6ouem NOAOKeHHH 9.1eEKTPO %KECTKO COeCAMHEH C TpaHcdopmMaTopom, 
OnHakO KOHCTPYKUMA HeATpanuzsaTOpa Mo3sBOMseT erKO HU ObICTpO 
NPOH3BQOMTh 3aMeHY BbICOKOBOAbTHOTO 9EKTPOMa. YJTOT 931eKTPOA 
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Puce. 1. 7 

















230 


sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 


sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 


noMelleH Ha H30.IATOpaX B MeTaIM4eCKy!o TpyOy AMaMeTPOM OKOAI0 
40 wm, anunoh 1180 mm. 

Metaaauyueckaa Tpy6a mo BceH AaMHe CO CTOPOHBI Wr MMeeT Npo- 
ROAbHYIO Web WHPHHOH OKONO 35 MM, IIPHKpbITy!O TEKCTOAHTOBON 
nlaHKo c y3KoH mpopesbio (WMpHHOA 3—3d,5 MM). 

BuewHaa Tpy6a CKpemiena C KOMYXOM TPaHCPOpMaTOPa HM 3aseMMACTCA. 

BbICOKOBOAbTHHIM 97eKTPOA Cea CMCHHbIM, 3aMeHaeMbIM. Bpl3aBpaHo 
9TO TEM, ITO IPH AAMTeABHOM pa6oTe HeliTpaausaTOpoB B THNOrpadun, 
OCTPHA BbICOKOBOAbTHOrO 31eEKTPOQNa NOKPbIBAIOTCA Mbib10, KpacKkonW u 
MpuTynasotcs; pa6ota HeAtpanusaTopa yxydumaetca. UToOn coxpaHuTb 
gcbteKTHBHOCTb paOoTH HeATpaAM3saTOpoB, BbICOKOBOJIbTHDIA S3eKTPOR 
NOWKeH MepHOMMYeCKM MOABepraTbcA YHCTKe. GaMeHa 91CKTPOMa MO3BO- 
naeT yOOHO MpOH3BOAHTb 4YHCTKY OCTPHEB. 


Geme 








OnbiTbl 10Ka3aIH, YTO K OAMHOMY TpaHCPopMaTOPy MOKHO MpHhcoelH- 
HUTb MapaebHO HECKOAbKO TpyOOK C BbICOKOBOAbTHBIMH 9/1CKTPOaMH, 
TO OG6eCHeYMT BO3MOXKHOCTH HeliTpaqMsalMn 3apsAoB Ha OOAbLIMX 
NOBE PXHOCTAX. | . 

Bricokoe HalpsxKeHve CO BTOPHYHOM OOMOTKH TpalichopmMaTopa vepes 
MOCAEMOBATCAbHO BKJIOUCHHYIO SICKTPOEMKOCTh MH IAeKTPHUECKOE CONpPO- 
THBAeHHE MOMaeTCA Ha KOpOHUpylOUlMf IBIeKTPOR. DACKTPOEMKOCTh HU 
CONpOTUBAeHHe CAyKaT Ana OrpaHHyeHHA TOKAa HW OOecrIeyenuA Oe3somac- 
HOCTH YCTAHOBKH. | 

Ha puc. | n306paxeH o6ulHA Bu HeATpanusaTopa: / — Tpanciop- 
Matop, 2—~Koxyx TpaHcbopmaTopa, 3—Tpy6a HehTpasusatopa, 
4—BbICOKOBOADTHDIA 37eKTpOa, O—uravi, 6—nMpenoxpanntTerb, 7—TYM- 
61ep, 8—HeoHoBan aamnouka MH-3, 9—kosmauoK M3 OpraHH4ecKoro 
ctekaa, /0—konaencaTopp (tpn), //—KkoHTaKT NpyxKunHelt, /2—naata 
H30.1ALHOHHAA. 

Ha puc. 2 mpupedena NpHHUNNHabHad 9eKTPH4ecKad CXeMa HEATpasu- 
3aTOpa BMECTe CO CXeMOM BKAIOUCHHA HEOHOBOM AaMMbl: Cy ==C, = 500 0G 
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a padouce nanpsaenne 10 wa, R=- 1 Meo, Cy = 4600 ng tia pabouee 
anpaoKeHHe OOO 6, A -- HeoHORAad santa. 

Hettpanu3atop ykpenamor ua reuarno Maui Hall CepeHHOH 
(@PHEMHOPO CTOMA, Mapae1buo tcrTamM OyMaru, ua paccrosuun 10 —15 ce 
OT OYMArH, HECKO.IbKO BIE ABHDKYINefCA KaperKH, 

B KOKYXE BEICOKOBOAbTHOFO Ick TpONa mpeycMotrpenO oTBepcrTne, 
Wepes KOTOpOe, B CY4aC HCOOXOMHMOCTH, MOXKHO IPOAYBaTb HOHH30- 
BaHHbIA BOBAYX K HadieKTPH30BaHHOn OBC PXHOCTH. 

KOHCT PYKILHA HCHTPatHsaTopa ObeCNcuMBaAcT 31cKTPOHe30nacHnocTh 
B YCHOBHAX SKCMAyATaNHH, O1aPO/lapA BIMOJIHeNHIO Ce AyIONLMX Mepo- 
NpHaTuH: 

a) NPHMeHeHHIO HeCHMMeETPHYHOH CxeMt Tpancpopmatopa; 

6) MpHMeHeHMO OFpanIUHBaIONLHX 31eMeHTORB CXeMbl, KOTOPbIC Orpa- 
HMIABAaIOT TOK MPHKOCHOBeHHA 4O OesonacHoh BeaMuNHbl (CHa TOKAa 
K. 3. He Bblme | MHINaMticpa); 

B) HAR@KHOCTH MW BHJLMMOCTIL M1IEKTPHYeCKOrO COC /LHHeHHA KOMKYXa 
TpanchopMatopa H kKOpnyca KOpoNUpyiontero WeKTPONA HeEATPaaNs3a- 
TOPa C 343€MAMIOINMM KOHTY DOM; 

Pr) MaN@KHOCTH KOUTAKTA MEKAY BEICOKOBO.IBTHbIM HCTOUNHKOM THTA- 
HHA WH KOPOHHPYICHIMM 91CKTPOJLOM. 

Hetrpaansaroput Opin yeranopacnh wa maocKoMeuaTHbiX MaluMnax 
B THMOrpadun uM. Esr. Cokoaonofi up runorpadun um. Booapckoro 
Bor. Jlenmurpanc. Ux akcnayaranis 3a nocacnune neckoabKo aer 
NOKA3LIBACT YORE TBOPUTCAbHBC peasybratel [4], 
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Kano. mexu. Hayk, dou, A. IT. KPACCOBCKHH 


KOONEPALMA CEPHHHbIX MOJYPABPHKATHbIX LIEXOB 
C NOTOYHbIM CBOPOUHbIM WIH KOMIMVJIEKCHbIA 
HEMPEPbIBHbIA NOTOK? 


(QaeKTpoBakyyMHOe NpHOopocTpoenne) 


OcuOBHbI€e LexXH 3I€KTPOBAKYYMHOFO MpON3BOACTBa cepHHnoro u 
MacCOBOrO THNa MOryT ObITb OTHECeHbI K ABYM Ppynnam: 

1, SarotopuTerbHO-o6pa6oTouHbIe UWeXH, CMelMaIM3HpOBaHHble 10 
BHAaM MOyPaOpuKaTOB: WeX, M3rOTOBARIOWIMA HOKKH NpH6opos pas- 
IMYHBIX THIIOB, WX, MPOH3BONAUIMH pa3/IM4HblIe CeETKH, HT. O. 

2. COopounble WeXH, CMelMaIM3HpoOBaHHbIe NO ,mpeAMeTHOMy* mpu- 
3HaKY, 1) OAHOPOAHOCTH HAM MO OAH3KOH CxOmKecTH COOMPaeMbIX B HHX 
M BLINYCKaeMbIX HMA YTOTOBLIX MpHOOpoB: WexX MpPHeMHO-YyCHAMTebHbIX 
npu6opos, Wex renepaTOpHbIX MpH6opos wu T. OX. 

IIpH mporpaMMHbIX KOIM4UeCTBAX H3AeTHH, U3FOTOBAABLIMXCA B TOA 
NPOWeAWWHX MATH.T€TOK HW Mp CPaBHUTe.IbHO 3Ha4MTeABHOK NpoaosKH- 
TEbHOCTH COOPOUHBIX, BAaKYYMHBIX, TPEHHPOBOUHBIX oOnepalHi, BbIe- 
AeCHHE Y3KO CMellMaIH3HPOBaHHbIX MpeOMeTHBIX COOPOUHBIX NOTOY- 
HbIX JIMHHA = yoKe ABIA10Cb MetecooOpa3nbim. LlenecooOpa3uHbim Kak 
TCXHOTOPHUECKH, TaK H YIKOHOMHYeCKH NOTOMY, Y4TO.9TO MaeT OCTAa- 
TOUHO MOIHYIO 3arpy3Ky BbIMeAAeMOrO cCHeuHalbHOTO O6opyAoBaHnA 
H BbICOKOe HCHOAb30BaHHE BPeMeHH paGounx COOPOYUHLIX MNOTOKOB. 
J,uteAbuOCTh Ke ONepalLHA NMOy@aOpuKaTOB HACTOMbKO HEBEJHKAa, 4TO 
Ast NOCTaTOUHO MOAHOK 3arpy3KH OOOpyAoBaHNA Nosypa6puKaTHbix 
WexOB (HaNpuMep, Hexa CeTOK) 3THM lleXaM HeOOXOJHMO ObIIO Nopy- 
Wath CCPHAHOe H3roTOBAeHHe NOAydaOpukaTosw (HanpuMep, napTuit 
Pa3HbIX HOKEK) IIA PasTHYHbIX H3LeHH. 

B mecToh maTHietke, nO ANpeKTHBaM XX Coe3na KITCC, siinyck 
QCKTPOBAKYYMHbIX MpHOopow BospacTaeT B 2,6 .pa3a. 

B 9THX YC.IOBHAX BOSHHKaeT BOMpOc, WeAecooOpa3Ho AM AIA H3e- 
AMA, 3a0aHubIX K H3POTOBJeHHIO B MaCCOBbIX KOAMYeCTBAX, H BIIPeslb 
MpOeKTHPOBaTb HW OPFanH3OBbIBATb M3rOTOBNeHHe eTaneh uw YacTeh 
BKOONCPHPOBAHHHX MOAypaOpukaTHEX wexax C MepeBoskoH ux 
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p cOopounbie wexu? He npapuabHee AM OpraHH30BaTb KOMI Ae KC- 
H ble MOTOUHbIE WeXH, BKUOUaIOWIMe MOTyPaOpukaTHble MOTOYHbIE JMHHH, 
BAMBaLlLMeCA B TaaBHbI HenpepbiBHbIA NOTOK, KOTOpbIK OyAeT coOu- 
paTb H BBINYCKaTb TOTOBbIe KOMMeKTHBIe H31eaHA? 

StoT Bonpoc BO3HHK Nepeh AMpekuveH OAHOTO 34aB0a JeTOM 
1956 r., kKOrAa nMoTpeOoBalocb NpoekTHpOBaTb HM Oe3z0TJaraTe.1bHO 
OpraHH30BaTb B HOBOM 3/aHHW NpPOW3BOACTBO OUeHb OombIOrO KOMNe- 
cTBa HOBbIX NpHOOpoB OAMHakOBOrO THMA. 

Jaa COBMeCTHOrO pelleHvaA 9TOFD BONPOCa 3aBOA 3aK.OUN AOFOBOp 
COUMAHMCTHYeCKOrO coapyxecTBa c KadenpoH Opranu3aiun H 3KOHO- 
MHKH Mpou3sBoAcTBa JleHHHrpaacKOrO 91eKTpOTexXHHyeCKOrO HHCTHTYTA 
um. B. HM. Yabanosa (Jlenuua). 

B 3anauy KatbeApbl BXOMWO YCTaHOBUTb MeTOJMKY pellleHHA BO- 
mpoca WM MaTb KOHKpeTHY1O S9KOHOMHYECKYIO 9KCNepTHsy AIA BbIOOpa 
ONHOrTO M3 ABYX Ha3BaHHbIX BapHaHTOB OpraHH3aluh MpOW3BOACTBA 
norypa6puKarTos. 

TexHosorwyeckve, MpOcTpaHCTBeHHble BOMPOCb! MO AOrOBOpy pellla- 
mucb OTHe10M TaapHoro TexHOOra 3aB0Ra, HM Ke ObMIA AaHbl WCXO/- 
HbI€e HOPMbI BPCMeHH, NOJOMKeHHbIe B OCHOBY pacueTOB. 

Mepeyenb nonyda6pukatos, 218 KOTOpbIX TpeOoBanoch BHlOpaTD 
BaPHaHT OpraHH3allMH MpOnsBOACTBa, BKAOYa: KOMOy mpwOopa, HOKKY 
K HeMY, AaHOJ, TPH pa3HOBHAHOCTH 3KpaHOB, MHCTOH HM TPH pa3sHOBH- 
HOCTH ceTOK. KaToAbl OM KHbI OblIM NOy4aTbCA NO MeK3aBOACKOM 
KOOMepallWH OT CNeuMatbHOrO 3aBOda. | 

,»CTappie*, CYLIECTBYIOWIMe ILeXH, PaCMOMOKeHHbIe Ha paCCTOAHHH 
OKONO MOJYKHAOMeTpa OT HOBOTO 3faHWA MH USFOTOBAAOUMe aHalOrny- 
Hble NOAydaOpukaTel, OpliW NMOAHOCTbIO 3arpyXKeHbl BbINOJHeHHeM M0- 
cTaBOK JA COOPOUHbIX WeXOB, PaCMOMOX#XeHHbIX B CTapOM 3aHHH H 
BLINYCKAIOLUNX MpPHOOPbl pasIMHYHbIX APyrHX THMOB. 

Tpaxtuyecku TpeOoBanoch CONOCTaBUTb (Ba BapHuaHTa: 

1. Ha ofHOM n3 93TaxkeH HOBOrO 37aHva OyseT pasmMelleH 
MOULHBIH HeENpepbiBHLIA MOTOK, COOupaloulMA HM BLINYCKaIOWNA ToTOBbIe 
npvOopbl OAHOTO AMUIb 3aannoro Tuna. B HeKOTOPBIX Apyrux 9Ta- 
KaX 9TOFO 3AaHHA OYAYT pasMeleHbl KOOMEPHPOBaHHble CepHHuple M0- 
nayaOpukaTHble UCcXH, NOCTAB.AMIOUHe CBIIO MNPOAYKUMIO Pa3sAMHbIM 
cOOpOuHbIM WeXaM (BbIMYCKaIOUMM MpHOOphl pasaWUHbIX THMOB), B 4acT- 
HOCTH, MOCTABAIOULMe PaCCMaTPHBaeMOMY HempepbiBHO MOTOYHOMY cOo- 
POUHOMY Wexy. | 

2. Tlonyd@a6puxatbl, HeoOxonuMple AIA paccMaTpH3aemoro = cOo- 
PpO“HOrO HeMpepbIBHOrO MOTOKA, OKHbE MPOH3BOMMTECA Ha MOTOUHDIX 
,iWHeMKaX“, HeMOCPeACTBEHHO MPHMBbIKaIOWWUX K COOPOYHOMY MOTOKY. 
Kaxklad U3 3THX MOTOUHBIX AMHeeK GOyAeT H3rOTOBAATh OCOOHIA BHA 
OMMHAKOBLIX nomyda6pukaTOB HM MpH MOMOLIM KOPOTKHX TPaHCHOPTHbIXx 
KOHBeMepOB MOAaBaTb UX TObKO K OMepallWAM P1aBHOFO HeMPepLIBHOrO 
cOopoyHoro NoToKa. 

B uenom o6pa3syeTcA KOMMACKCHEIA HenpepbiBHbIA MOTOUHDIA 
WeX, H3FOTOBAAIOWMA KOMMAeKTHBIe NpHOopbl OAHOrO 3aaHHOrO TuNAa, 
He 3aBuCcaAWIWA OT NONyaOpukaTHbIX LWeXOB. 
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* e * 

Uccaenqopanve H COMOCTaBIeHHe 3aTPyYNHAIOCh TeM, YTO O60OpyzO- 
BaHwe HOBOTO THNMa, NMpedHasHayeHHOe AIA PaCCMATPHBAeMBIX 3aFrOTO- 
BHTCAbHBIX Y4ACTKOB, elle He Obl10 OTperyMposbaHo, a YacTbIO elle 
He Ono HOAyUeHO. 

TPpyMOeCMKOCTb TeXHOMOrH4eCKHX ONepauMh u 3aTpaTHI M0 CO- 
OTBeTCTByIOWeh 3apaOoTHOH Mmaate MoKa3anbl B TaOA. 1 *) aan O60nx 
BapHaHTOB OpraHH3sauwn MpovsBoAcTBa. OtTHOuleHve TpynoemKocTH II 
Bapwauta K | coctrapaseT B cpeqHem 40,3: 51,7 0,78; sTo o6bacnaertca 
NOBBIWEHHOM aBTOMATH3alHeM OCHOBHBIX HM TPaHCNOPTHBIX ONepaunh npH 
If BapwanTe OpraHH3alun, a Takxe OorbuleH cnemnatusatinef paG6ounx, 
Y€TKOM PHTMHUHOCThIO KaxKOH ONnepalHu, COReMCTBYIOWeH CKOPOCTHbIM 
HaBbikaM pa6ounx. B cBolo Ovepedb, TpyoemKocTb | Bapwanta B cper- 
Hem Ha 20—30°/, HwoKe TPyMOeMKOCTH aHaOrMUHBIX OnepauHi, BBI- 
NOAHACMBIX B CTApbiIxX wWexax. ITO OObACHAeTCA MpHMeHEHHeEM B HOBOM 
3aHuH HOBOrO, Oonee NpPONsBOLUTebHOrO OOoOpyAOBaHHA. 


Ta6auya I 
TpyaqoemKocTb H3roToBneHnHa 1000 wtyk norypabpuKatos 








B Koonepupo- Ha norounpix p 
BaHHHX CepHH- | JMHHAX KOMII- d3- 

MoayhaOpuKatyl HBX Wexax | aekcHoro noroxa| PAX | Pox ae hie 
H OnepallHH oy | pL pao | pavoT| 2 
| HOPMB| 3ap. HOpMbI | 3ap. | ry py6/uac 

|BpeMeHH| fata |BpeMeHH| Maata 
Honka 
CB3 - 351 - 005 
Pe3aTb 3aroToBKy 0,83 2,07 0,46 0,99 o/4 |r. cn.| 2,47/2,15 
liIramMnopaTb 4u 
oTmeup ....] 2,78 5,98 1,38 2,96 4 Ee. 2,15 
Tonmpes3atp, dop- 
MOBaATb ....| 0,27 11,00 4,66 8,95 4 X. CL. 1,92 
TpapuTb. .... l 03 2,04 1,03 1,98 4 r. 1B. 1,92 
991 | 2109 | 753 | 148s | Oo] 21,09 7,03 | 14,88 
Koa6a 
CB5 - 360 - 001 
Pe3gaTb ..... 1,I 2,38 0,63 1,36 4 r. Ch 2,15 
BbIayBaTb . . . . 1,39 2,98 0,87 1 '87 4 es 2,15 
MapxkuposaTb 1,39 2,98 1,39 2 98 4 a 2,15 
KanH6popatb 1,1 2,38 1,05 2,26 4 ee ay 2,15 
Illtenrenepath . .| 3,34 7,2 2,04 4,43 4 a 4 2,15 
MbITtb . . . . .| 2,78 5,31 2,78 5,31 4  |x.cx 1,92 
Cyuwiwtbh ..,.. 0,32 0,61 0,32 061 | 4 r, 1B 1,92 
11,42 142 | 2384 | 908 | 1382] | | 23,84 | 9,08 | 1882 | | | 


*) Ta6anun 1, 2 4 4 nNpHBexeHb! AHWIb Jaa AByX NOAya6puKaros. 
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CeOecTOHMOCTL paccMaTpuBaeMbIX NoO.1ydpaOpuKaToB nmoscun- 
TaHa B TaOT. 2 Kak 1A BAapHaHTa HX H3POTOB.eHHA B KOOMePHPOBaH- 
HbIX CePHHHbIX WexXax, TaK H AAA BapMaHTa fMOTOUHOFO MpOu3sBOACTBa 
HX B KOMIICKCHOM exe. TamM Ke fmOKa3aHO CHWKeEHHe TPYMOCMKOCTH 
H CHMKeHHeE CeOeCTOHMOCTH NOy@aOpuKaTow MpKH OpraHu3sallun UX Npo- 
H3BOACTBa lO BTOpOMy BapHaHTy. [TIpamble 3aTpaTbl Ha MaTepHasbl H 
Ha OCHOBHYIO 3apa6oTHy!0 MraTy MOACYMTaHb! Ha OCHOBaHHH HOpM, 'ycTa- 
HOBJICHHBIX OTA€.10M PiaBHOTO TeXHOMOFa, MO HEHaM Ha MaTePHalbl WH MO Ta- 
puduo cetTke, sjlelcTBoBaBueH ua 3aBOMe B NepHOd NMpoeKTHpOBaHHA. 

OcHOBHbIec MPHYHHbI CHHKEHHA TPYAOeMKOCTH MIP BTOPOM BapHaHTe 
yoKe yKa3aHbl, OHH KE BBISbIBAIOT CHMKEHHE 3aTpaT NO MpAMOH 3apa- 
GoTHOH Mate: MONOAHMTebHaA NMpwunHa — CHWKeHMe TapH@uHoro pa3- 
pata paOorTbl Ha OTJebHbIX ONepawuAx Mpw Mepexone K Y3KO CMeuMa- 
NH3MPOBaHHbIM OMepaluAM NMOTOUHOrO MeTORA. 

HanOoee 3naunTesTbHOe CHWKEHWE 3aTPaT Ha MaTePHaJbl ee 
neT MO aHOMaM, re atIOMMHHpOBaHHHI HuKesb (0,7 K2 Ha 1000 wT. 
npw wuene 60,1 py6/xKz) 3aMeHHeTCA aIHOMHHHPOBaHHbIM 2Ke1€30M 
(0,6 Ke mpH uene 27 py6/K2). 

IIpoueHT WeXOBLIX paCxXOAOB JAA BapwHaHTa HW3POTOBJeHHA NoOAy- 
PaOpukaTOB B KOONEPHPOBAHHbIX CepHHHbIX WexXaX MPHHAT PaBHbIM 
IIpOIeHTY aHaJIOrHuHbix CVC S TAO WeXOB B CTApOM 3faHHH: J.1A 
HOKeK WH KOO (no wexy Ne 12) 320°/,, a ana aHona WH Mpowx Nowy- 
cbaOpukatos (no nexy Ne 16) 300° ',. 

Jaa BapWaHtTa u3sroToBeHHA paccMaTpHBaeMBIX NOAyaOpuKaTos 
B KOMMA€KCHOM MOTOUHOM WeXe MpOWeHT WeEXOBbIX PaCXOJOB AOKEH 
CHH3MTbCH 34 CCT HX YC.JOBHO MOCTOAHHOH YacTH, BCAeNCTBHe COKpa- 
INCHHA MpOW3BOACTBEHHbIX ILMKOB 3THX NOydaOpuKaTos, 3a CueT OTMAa- 
AeHHA 3aTpaT Ha cepuinble MepenaaawKH paOouwx MeCT HM 3a CUeT 
ueTKOH PHTMHYHOCTH OLHOTHNHOTO MpOK3BONCTBA Ha BCeX Norypabpu- 
KATHBIX AWMHeEHKAaX, TPH NOUTH MOJIHOM copnaqeHnn TAPADHbIX Pa3spAA0B 
OCHOBHBIX PpaOOuHX STHX JIMHEeK. 

IpotuponowoxHOe BAMAHMe (B CTOPOHY HeKOTOpPOTO NOBbILNeHHS 
IPOHeHTa ILEXOBbIX paCXOAOB Ha MOAyaOpuKaTHHIX AMHEHKAaX) MOMKHO 
OKa3aTb BbIABICHHOe BbILe CHHKeHHE Ha HAX POHMA OCHOBHOK Mpon3- 
BOJLICTBEHHOM 3apa6oTHOK Math (10 CpaBHeHHtO C NepBbIM BapHaHTOM) 
H HeKOTOPOe MOBHIMEHHE AMOPTH3ALMOHHDIX OTYHCAEHHH, BbISbIBaeMOe 
BReECHHeM OOMbIUOrO KOAMNeCTBAa KOHBEHEPOR. 

VuWTbIBaA CKA34HHOe, MIPOIWeHT HeXOBbIX PaCXOJOB AAA BTOpPOrO 
(noTOUNOrO) RapnMaHTa Gp ycTaHoBeH Ha yposHe 300°/, K OcHOBHOK 
N pOH3BOACTBEHHON 3a paOoTHon nate; 9Ta 34BeOMO 3aBbllleHHaA Wudpa 
cranut If BapwanT B Meee OaaronpuaTHpie ycropua. 

Ta6a. 2 noKa3piBaeT OUVEPeEAHOCTh HU METOAUKY NoAcueTa CeOecTOH- 
MOCTH MOsyda6puKkaTos. BTropoh (noTounbih) BapHaHT MpOK3BORCTBA 
noryaOpukaToR maeT NO CpaBHeHHioO C MepBbIM CHH2KeHHeE CebecTOoH- 
MOCTH OKONO 238 pyOneH Ha Kak ayo ThICAYy KOMMTeCKTOB BCeX pac- 
ae aa oe a no sce roxoBoh NporpaMMe OKO.I1C 


5500000 « i — 1 290000 py6zed. 
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TaGauna 2 


Kanpkyaaltha ce6ectoumoctn 1000 wityk nosyda6puKaTosB no HOpMaTH- 
BaM KOOMepHpOBaHHBIX CepHAHbIX WexXOB H NOTOUHBIX AHHHA 
- KOMMFeKCHOrO NOTOUHOrO Wexa 





B py6aAx 
Tpy0- |-—— ; 
H/4ac onan ‘60THaa | ———_———_ 340g. 
iwata 0, py6, |Pacxoapi 


HowkKa ..... 
55.331.005 


Kon6a... 1... | | | | 
CB5.360.001 


AHORA HHKedb — 
ANIOMHHHH .. . 
TC7.301.059 xese- 
30 — aJIOMHHHH 


Qupaw. . 2... 7 | | | | 
TC7.312.068 . . . | | 

QepaH. . . . | | | | 
TC 319. 069 ... 

SKpaH. . .... | | | | 
Hoxku CB7.312.003 . | 
WiwcToH . . . | | | | 


TC7.331.066 


Cerku |, II # Ill 
(1A OOOHX Ba- 


pHaHToB) ... | | | | | 


SKOHOMMA B ApouenTaxX: ......-.. 
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JinutenbuocTs 1pousBoseTBeHHOrO UHKJa TpaHcnopTHoA apTun fiowly 





























ae co 
Hopma BpemenH sles 3 | 
Ha 1 wWITyKy S| roa liar 
Ilonypa6pukatpi Pox B C€KYHRax Pox = oes s 
onepalun o60pyA0BaHHA = tap | @ |e] es 
ra ae ra We ae wT. | LWT. |Ce@K/LIT. 
Hoxka : 
CBS - 351 - 005 | 
Pe3aTb 3aroToBKH | Ast. 3 60 | 60 Kop. 5300; 500 3 
6a paGaHHblit | . | 
[ifTamiopath I]/astomaT 24- |} 23x 5; 115 | 120 — pera, (epee 5 | 
UMHS. 
Orxeyb Konus. meub ~~ }1260 }1260 |) kop. | 300! 300] — 
Hlogpe3satp HactToabupie 6 fe 6 » 300] 300} — 
POPMOBAaTb Ipucmoc. eS a 13 , 3001 300: — 
KoHTpOudb CToa Hy) — om ; 300! 300} — | 
Boi6, KOHTp. 10°/, i 5 | — o » 300; 300} — 
TIPB. I]. 12 = ss ae ans ” 300 | 300 ao 
TIPB. Li. 11 = <= = as » —= —_ 7 aie 
TpaButb BauuHa 3,7 | — } 900 | , 300; 300; — 
OtTnpaBuTb Ha COOPOUHbI MOTOK 
Kou6a 
CB5 - 360 - 001 
Pesatp M/ast. Gapa-| 4 | 80] 80] Kop. | 500} 500) 4 
OaHHbIit 
BbihyTb CraHok 15-n0- ) 70 | 75 » 900| 500; — 
3H. HOHHbIH 
KaaHO6posatTb I/ast. 24 urn, t 88 | 92 » 100} 500; 4 
KouTposb Cron 5 | — 9) » 100; 500; — 
llirexreneBatb I/aprom. 12 04; 66 — —_ | — 6 
OtTxKeUb Tyan. KOH- | -~- | 660 | 660 KOp. 100} 500; — 
BeHepH. Teub 
KOHTpodb Cton 5 — ) » 100; 500; — 
Il pombitb BauHa 10 | — | — » 100; 500; — 
CyWHTb Cyw. wikad 1,2 | 600 |1200 | croHku | 100} 500} — 
KouT pop Crom 5 - i) KOp. 100} 500; — 
KonTposb ‘ 3) — D : 100; 500} — 
TIPB. wy. 12 — ~~ | — | — — —};—f| — 
MPB uw. 11 a — | — | — -— —{|—-| — 


OtmpapuTb Ha COOpoyuHbI noTOK 
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; Tabauya 3 


cpaOpuHKaTos tip H3roTOBAeHHH B KOOMéPHPOBaHHbIxX CepHAHbIX Wexax 


J[AWTeAbHOCTD one- Ilytp |Mpogomx.| Mpoae- 














_ pauun | Tp, nap- Pon ee I Tpanc-| Tp-Ta_ | xHBaHHe | Mpon3sog- 
THH, MHH. ants pa nopt- |1 tpauc- {1 Tpanc- | cTBeHHbIH 
a ay eer HOH NOPTHOH | MOPTHOH! UWHKA, 
P Gan naptuu,| naptuu, | napTun, MHH. 
r, f. Tg M MHH, MHH. 
| 25 -++ ] 26 py4H. ee 20 0,33 — 26,33 
| 24,9 [4+- 1,7 | 26,6] aptom. ) - - — 26,6 
7 AG 46 py4uH. as 7 0,1 — 46,01 
30 as 30 » = l = 35 65,0 
65 _- 65 » = 13 0,2 — 65,2 
25 — 25 , = 18 0,3 _ 29,3 
250: || 2,0 F —~ 50 0,75 — 3,20 
rs st = : oe 50 6 750 756,0 
ws es a AMDT. — 30 0,5 30 30,5 
6 18 24 py4dnH. —— 30 0,7 — 24,7 
I1poH3BOACTBeHHLIM WAKA 1 TpaHCnOpTHOH napTHH 1068,89 
(17,7 4ac.) 
33,4 |+ 1,33) 34,70] pyun, es l 0,02 ate 34,75 
42,5 |+. 1,5 | 44,0 : a 2 0,03 — 44,0 
33,4 {+ 1,5 | 34,9 ‘ —— 10 0,16 — 39,0 
— | 41,68] 41,68 : a 14 0,16 — 41,8 
04 + 6,500 
a 51 Bes = ees — 10 61,0 
—- 11 1] _—~ — 16 0,25 — 11,25 
41,67; — | 41,68 ; ae 29 0,4 — 42.08 
16,7 —- | 16,7 ‘ — 29 0,4 — 17,1 
1047] 20 =| 30 . — 3 0,05 — 30,5 
41,68; — | 41,68 7 =e 7 0,1 — 41,78 
, 41,68} -- | 41,68 : — 24 0,33 — 42,01 
| — — — 7 —- 50 6 750 756,0 
— a — se — 10 0,16 30 30,16 
I[pon3Bo_cTBeHHBIK WHKA 1 TpaHcnopTHoH napTHH 1187,43 
(19,8 uac.) 
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J(AMTebHOCTh HPOH3BOACTBEHOTO WHKIa TpanHcnopTHoA mapTun norypa6pn 












































OrilpaBHTbh Ha COGPOUHY!O JHHHIO 


' co 
Hopma Bpemenu eee = 
, Ha | iWTyKy, = ]s 2 
lowypadpuKkatTpl Pox CCK, Pont * oe 
ole pauwHH oOopy ROBaHHst |) Tapp 2 Sa > 
= be 
: a = | Se] ea 
ly | Pag Fon aa os av 
Howka | a it = 
i 2 a -- Il/apt. cTaHoK [65° ) 33 33 wugHk |1000 11000 7 1,65 
eSaTb 3SdALOT. Gapao. 
LLItaMuoBaTbh fa 24+inuang. | 4,95 }113,8) 118.8 : 1 l 4,95 
OtKeub Konus. 9. neup f = -- | 1260] 1260 KOp. 100 | 300 |) 4,95 
Hogpesatr,h u dop- | Croa 16,8 -- 1168 i 100 | - 
MOBaTh 
KOHT Pos, ‘ 5,64 ; o,04 ; | 100 | 300 
Tpaputn Bata ¢ CeTKOH| 3,7 900 ; 100 | 300 
OTUpaBHTL Ha COOPOUNYto AKHHIO 
Kou6a | ne 7 | . C of 
—— i Il/anr. 6apaoé. ye aN CF Ad 4ULHK 500 | SOU | 2,25 
PesaTb 34arot. } 6.25 | 
Baily Bate 15 nOsHu. (Tai. > 87,35! 93,6] Kop. 500 | 500 | 6,25 
MapkKuponath Cro. OD es o : 500 | 500 ne 
Ka.1H6 poBatTL 2A-uin, lia 3,78 | 83,16! 87: 7 500 | 500 | 3.78 
LAGE \ dapicn , 
IHrenresiepath I}/a 24-1. -— 166,38 | 8 2h of a0) 
Orkeub TyHH. Weup 180 [ASO 900 1 500 | 7,35 
KOnNTpOdb Croul 3,40 3,76 LOO f 500 . 


KAKTEADHNOCTbh MPOKHZBOACTBEHHOLrO WHKAa Karkaon 
Ppa3sHOBHAHOCTH pacCMaTpHBaeMbIX NOMyMaOpuKaTow onpeleseHa OCoOO 
JAA ABYX COMOCTABAWEMBIX BaPHaHTOB OpraHh3allnH NpOKsBOACTBa —-- 
cM. TaOa. 3, 4 HO *), 

[IpOH3BOACTBEHHDIC ILHKIbl OMPeAeeHbt B YC.UBHAX COOTBETCTBYIO- 
lero pOMa TpancnoptTa, BHMa HW e€MKOCTH Tapbl, HeslecooOOpa3Hol Bevin- 
NHHbI TpaHCNOpTHOM MapTHH, C YYeTOM JIMHbI TpaHCMOpTHbIX Mapuipy- 
TOB, CKOPOCTH MepeMelWeHHA HM HpOMOJKUTeABHOCTH ApoOdexKuBaHHs 
nonyaOpukaTow B CK/MaACKHX 3alleax. Bce 3TH BeAMYMHbI MOKa3saHb 
B TaO1. 3 nH 4. HanOonee npocto BeAMUMHL! 3THX TaO.IHIL Mor.1H ObITb 
paccuuTaHbl JA BapWaHTa MpOH3BOACTBa NOAy@aOpnKaToR Ha MaccoBo- 
NOTOYHbIX J1HHeAKaX (cm. Ta61. 4). T}pocrpancTBeHHbIA W1aH KOMIL.ACKC- 
HOrO MOTOKA MOKAa3blBa.l paccTOAHHA, puTM (TaKT) COOpouHOrO NoroKka, 
34aHHbIA WpOrpaMMOH BbillyCKa H3eAHA, AMKTOBA puTM pabOoTL BCeXx 


*) Cm. cHocKy Ha cTp, 235. 
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Tadauua 4 
KaTOB NPH H3FOTOBJCHHH Ha JIMHHHX KOMILIEKCHOrO HellpepbIBHOrO NOTOKA 





pene ome- Iytp |i[pozomk.| Wpoae- 





























pany | Tpancn, Po oa ltpauc-} tTp-Tta | xHBaHHe | Ilpon3Bon- 

| HapTHH, MHI, Pees ion nopt- | 1 tpaxHc-}1 Tpanc-| cTBeHHbIit 
Papeete eer) Le ee! ee HOH NOpTHOH | NopTHoH WAKA, 
P ie llapTHH, | NapTHH, | napTun, MHH. 

| r, | em ae eee : M MHH, MHH. 

Jip 0,59 | 28,05) pyun. 3) 0,307 = 28,41 
24751 1,97] 26,7 abr. _ ar ~- 26,7 
(SO | Ag 9 ae a3 ; a oe 45,7 
Sf 81 1 St | PyH. ie l ns — 84,0 
28 28 28 KOHR. 12 kZ 10 — 38,0 
6 18} 24 4 12 G1 47 se 71,0 
Hpou3sBoNcTBeHHbIM WHKA | TpaHCHOpTHOH NapTHH 293,81 

(4,9 uac.) 
[sss ise! PyUH, -- IZ 0,33 — 19,83 
-- an 26 . a | 0,02 ae 26,0 
ALG]. 41,6 : poo Se = ae 41,6 
- 32,8 , ~~ | 0,02 - 32,82 
; 1,3 = os a>, | a soe 1,33 
: 60,9 KOHB. 13 10 2 a 68,6 
3152 31,2 ; 3 42 32,4 — 63,6 
[]pouHsBoAcTBeHHBIH WHKI | TpancnOpTHoH NapTun 203,87 


(4,22 ac.) 


no.1yPaGpnKatTubiX JAIMHeeK, @ CKOPOCTH KOHBeHepoB ONpele/HIH Mpo- 
MOJDKUTCbNOCTH Me PeMeLeHHA OYePeAHbIX TPaHCNOpTHbIX MmapTHh 
B noToKe, JLia BapHaHTa MpousBOdcTBa noswydaOpuKaToB B KOONepH- 
POBdHIbIX CepHANBIX WeXaX, paCNOJOMKeHHbIX B Ppa3.IHYHbIX 9TAaKaXx 
SiMaWHH, XapakTepiia -Me@2%KWexoBad Mepewaya TpaHcnoOpTHbIxX mapTHi 
NoOAyaOpnkaToR vwepes WexoBble KanwoBble nowypadpuKaTos. Luka 
No.lyPaOpuHkaroB MpH 9TOM BapHaHTe (cM. TaOs. 3) BeCbMa YJIHHAeTCA 
3a CU€T M@MKAYILEXOBLIX Te peBO30K HW 3a CUCT MpoOsexKWNBaHHA HX B 3a- 
ACAaX MeKUCXOBbIX K1aMOBLIX. JLinTebHOCTb TaKHX MepeBO30K HW Mpo- 
ACOKHBAHHH B KaJLOBbIX BbIOOPOUHO MpoBepsAacb XPOHOMETParKHbIMH 
SaMepaMH H MOJLCYETAaMHM TO TpaKTHKe aHaOrHuHbIX TMepeBO30K Me?K Ly 
KOOIe PHPOBaHiibIMH WeXaMH CTaporo 3Aanua. | 

ConocTaB.chHe MpOW3BOACTBEHHEIX WHKIOB T ORHOK TpaHcnopTHoA 
MapTHH pacCMaTPHBaeMbIX NOMyadpukaToB MpuBeeHO B TaO.1. 0. 

KoIM@MuUNNenT CBASHBaAHUH Key OOOPOTHDIX CpeACTB, B Mpo- 
Wecce MPOW3BOACTBa TpanCNOpTHOK mapTHH A KakOM-1H60 pa3sHOBHd- 


16 Sak. 2595 24] 
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Tabauua 5 


JIIHTEABHOCTh NPOH3BOACTBEHHOrO HWHKJa H3FOTOBJIeHHA H NOowWa4H 
Ha COOpKy OAHOA TpaHCnOopTHoON napTan Noaryd@abpuKaTos 


B KoonepHposan- | Ha Maccoso-notou- 








HbIX CEPHHHbIXx HbiX y4acTKaXx ee ae 
X KOMIIeK 
Ha3paHHe HW O603HadCHHE Ne ae eee {I pOH3B. 
iWKJa 
Holypa6puKa Ta pa3smMep npouss. pa3mep nponas. rr rr 
TPaHCcll. ; | Tpaucn. coer I 
lla pTHH unKA 7”, lla pTHH una 2", n’- nt 
ag re wac. yac. 
wT. uT. 
Hoxka CBK.351.005 . 2. 300 17,7 300 4,9 3.6 
Kon6a CBK.360.001 . 2. . 900 19,8 000 4,22 4,7 
Anog TC7.301.059 . 2... 300 48,8 300 2,28 21,2 
Ikpan TC7.312.068 . 2. . 500 47,6 300 2,03 23,5 
Qkpaw TC7.312.069 500 485 300 2,03 23,9 
IKpaH HoxKKH TC7.31 2. 003. 500 47,6 300 1,98 14,4 
Muctrow TC7.331.066 . 2... 1000 ) 1000 1,3 2,84 
Cetka | ue 5: 300 12,45 300 4,45 2,8 
» dU st Nee ces 300 12,45 300 4,45 2,8 
ap OUD. face, 2 Gye Sara Vee 300 12,08 300 4,08 2,99 


HOCTH MoydaOpukata, C AOCTATOUHOK TOUHOCTbIO MOXKeT ObITh NOA- 
CUMTaH Tak: 

Cyt Co 

a6. 





Keo (SP E52) aT (CynT) = 
rae 

C,—ce6ecTOMMOCTbh 3arOTOBKH (MaTepHasa), MOCTyMatomeh Ha Mep- 

BylO Oepaunio, B pyOuAx; 

C,—ceOecTouMocTb roToBoro nosypa6pukata, mOMapaemMoro Ha 

cOopounbift yuacrok, B pyOanx; 

‘.—~ TpaHCnOpTHad NapTua, B LWTYKaX; 

T —NpOJOMKUTEBHOCTh NPOMSBOACTBEHHOrO WLHK.la TpaHcmopTHoh 

napTuu nosydaopukata, B CAWHHWAaX BPeMeHH. 

PyKOBOACTBYACbh =9THM HH TMOJb3YdCb  Be.IMYHHAaMH, YKa3aHHbIMH 
B raO6Auuax 2 u 5, MOKHO pacCuHTaTh KOIPMHLWHEHTH CBA3KIBAHHA MPH 
COMNOCTABAAeEMBIX BaPHaHTaX OpraHH3allHh MPOK3BOACTBAa WIA Pas AMUHbIXx 
nosyda6puKatos. ITO MW BbINOAHEHO B TAG. 6. 

Cpeauad WeHHOCTHad BeAHUHHA Hy He3s3aBEePWeHHOrO Npo- 
H3BORCTBA B chepe KaxJOrO MpoOn3sBOCTBAa pacCMaTPHBaeMbIX 
nosyma6pukaTos ti, Tak: 

Hy = ay TKeegC. py6.1eh, 
rme 
N — 3aaHHOe K MpOM3BOACTBY KOJIMYeCTBO OAHOPOAHBIX MpeAMeTOB 
Ha MJaHHpyeMbiA Nepwod, B WTYKax, 

/[— koanuectBo pa6ounx ane B NaaHHpyeMOM NMepHole; 

E— 4 : CMeH B paOoueM JHE; 

ee » ; yacoB B paOoueh CMeHe. 
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7abauya 6 


PacueT KoopuunenTos CBASbIBaHHA oOopoTHbix cpexcTB B Npouecce 
NpOH3BOACTBa NOAyda6puKaTos 





Ha Maccoso-noTouHbix 
yuacTKax KOMMAeKCHOrO 
NOTOYHOrO Wexa 


B KoonepHpoBaHHbix 
CCPHHHbIX Wexax 











lloaypa6puKatet py6ueii K, py6aeii K., 

x! 7 fd if 

C C C; te Cy " Cr tC, 
2 f 2 iy 
: ZG; : 2c, 
HowKa 2...) | 58,18 | 159,57 0,68 4256 | 111,44 0,695 
Kon6a.. 2... 97,76 | 212.9 0,74 96,80 | 183,8 0,77 
AMON, te Soph ego ces oh ote 114,14 | 169,28 0,84 (18,81 34,24 0,77 
IKpan (068)... . 19,77 | 33,44 0,8 19,77 31,09 0,82 
IKpan (069)... 2. 19,69 | 4820 0,706 19,69 30,99 0,82 
QKPaH HOKKH . . 9,01 23,68 0,69 9 01 20,33 0,724 
PIMCTOMN | ce. 48 tye ak 7,83 16,76 0,73 5,76 13,23 0,715 

Cetku I, fl, u Il, Bcpea- 

OW? tin op. i. own we: ae 79,78 | 154,69 0,78 79,78 | 154,69 0,78 


CoorseTcTBeHHoO 3TOMY NMOACUMTaHa TaG6snua 7. 
KosppuuwentT OOOPauHBAaeMOCTH OOOPOTHHX CpeAcTs 
Ha y'acTKe MpOM3BOACTBa PaCCMaTPHBaeMbIX MO.Typa6puKaTOB 








__ NC, 
Kos = H, 
N EY 
Kos NC2:( apy TKuCe) = Rp. 


CootseTcTBeHHO 3TOMY, Ha OCHOBaHHH Taba. 5 u 6, paccunTana Ta6a. 8. 
Yckopenue O6opauuBaeMOcTH OGOOPOTHHIX CpeACTB B cchepe npoxs- 
BOJCTBA PpaCCMaTPABaeMBIX NONypaOpuKaToB 


ff fd f 
Kos L Kies : 


— 


f thd uf 
K 06 a. Keng 





Ha OCHOBaHHM 3TOrO BbIpawKeHnaA cocTaBreHa Ta6.. 8. 

HeoOxoluMaa BerMunHa OOOpoTHOrO qousa B Cchepe npon3BOACTBAa 
MaCCOBO-NOTOYHBIX YYaCTKOB NOAyma6pukaToB COCTaBHT, NO CpaBHeHHlo 
C BapHaHTOM HX M3FOTOBJeCHHA B KOONMe€PHPOBaHHbIX WeXax: 


We elf op 
Hy ae T + Keg 2 . 








go Th. ep a. ae oe 
Hy T: K os ; C, 
Hy, —-2007,5 ) 
oe - 100 = 9,85°/,. 
Hi 20443,5 
16* 243 
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faudauua 7 


PacueT cpejHell WeHHOCTHOH BeJIHYHHbI HesaBePpWeHHOTO HPOHSBOACTBAa 
Ha yuacTKax H3POTOBJeHHA pacCMaTPHBaeMbIXx nosypa6 pHKatToB 





Ha yuacTKaX KOONCPHPOBAaHHbIX Ha MGTOUHLIX AMHeHKax noay- | YMcCHb- 
CCPHHHbIX IL€XOB (baGPHKATOR KOMILICKCHOFO HOTOKA| UICHHC 














H,. py O2tcH fl py Gach — ,""', 


A : Hl 





the week 


ae 17,7. 0,68- part 2 2260 a cre tae ae = Ls, 19.8 
Kouwda 
1,172- 19,8 -0,71- 212 - + 3650 | PAI 1222077 183826700. 2) ale 
AHON 
1.172 - 48,8 - 0,8: - 169,28 — 8100 | 1,172-2,28-0,77- 31,21 = 70,5 | 8,7 
Ix pan 068 
1,172 + 47,6-0,8 - 33, bE — 1192 | 1,172- 2,03 -0,82- 31,09 —- 60,5 | 4,05 
IK pau O69 
1172-485 +0,69-4182 =1890 |  1,172-2,03-0,82- 30,99 60,3 | 3.2 
Ik pai HOU KH 
1,172 --17,5 - 0,69 - 23,68 — 910 | 1,172-1,98-0,72-1- 20,33 33,8 | 37 


[lucTton 
11725-0,73* 16.16 = 7 lo | 1,172 -1,3-0,715 - 13,23 — 14,4 | 20 


Cetku l, Il w Ill @ cpenAune™mM) 
1,172 + 12,4-0,78- 154,7 == 1750 | 1,172--4,4-0,78- fol,7 = 620 | 39,1 





ss a nt 





/ — a 








M160. wee ww 2044355 | 2007.5 | 9.85 


LIubpit, oprsekenupie B TaO.Mue 2, MOKA3HIBaloT, UTO Tpy‘LOCMKOCTE 
u3zroToBaenHa 1000 KomMMacKTOB paccMaTpHBaeMbIX NoyPaOpukatos, 
IPH MpOnM3BOACTBe MX Ha AMHHAX MOTOUHOFO KOMILIeKCa, CHWKacTCs 
B cpeauem B oTHouenun 51,7: 40,3=-1,28. MHpuuninr storo Oblan 
ye yKa3aHbl. ITO He OCTAB.KeT COMHEHHA B 3HAUMTEABUOM BO3pacTa- 
HHH MPOHSBOAUTEABHOCTH TPYyAa MPW KOMMICKCHO-NOTOUHOM 
BapHantTe; MOSTOMY atbvefiuliMe Mmpoctble, HO TpyoemKne pacers 
NPOH3BOMMTeIbHOCTH Tpya Zech He MpHBOAATCH, 

Eciu CHWKeHHeE TPYAOCMKOCTH WH OODEMA He3zaBpepulenNoro Mpons- 
BOACTBA H MOBLILEHHE MPOUSBOAUTEC.IbHOCTH TpyAa MPH BTOPOM BapHatiTe 
B OCHOBUOM BbIZbIBaeTCA BHEAPCHHeM yAyUWelHOA TeXHHKM H TNOBLILUEH - 
HOM pPHTMHYNOCTLIO, TO yCKopenMe O6oOpaunBaeMOCTH OOOPOTHILIX 
CPCACTB --- COBEPWIEHCTBOBAHHEM MeTOLOB OPLanM3alHH MpOU3sBoACTBA. 
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Tadauua & 


PacieT KO3s@PuuUneHTOB O6OpayHBaeMOcTH OOOPOTHBIX cpencTB 
3a | roa B cthepe NponsBoAcTBa NOsydab puKaTOB 











Ha mMaccoBo-noToyHnbix 























* cepniinax wexax. | Y'8eTKaX Komnaenc. | YAN 
Hoaya6pukatp = j|———-—_______ | -—__— 
Ko Kip = 
= SnewSeetecad as et —— a fe see Pee en 00 
Howna wae? = 388 Wee Ts ~ 1378 3,58 
Koa atmos S22 oi ae = 1400 4,34 
AU. 4 &, faaie & = ag ais = bd a =(207 0 23,4 
Snpan wears '3 | qe sq= 282 | 232 
IKpan asa GAS 236 wo == 2160 15,9 
IKPan NOKKH . 2, aie = 136 on == 3260 24 
PUGET ON: fp: sp ys hd ay mao ae == 5000 39,2 
eee east iF] _— 489 coi = 1356 2,8 


Jlaxe Monyckaa HeKOTOpyiO CTeneHb HeETOYHOCTH HCXOAHBIX HOpM, 
B pe3syAbTaTe UCCENOBAHHA CeELYeT ORKUMATb, ITO, MPH H3roTOBAeHUH 
PacCMaTPHBA€MbIX HOXKeK, KOO, aHO1OB, IKpaHOB Tpex pa3HOBHHO- 
cTeh, MMCTOHOB H CeTOK MACCOBO-NOTOUHBIM MeTOLOM Ha TeppuTopHH 
KOMNACKCHOTO HOTOYHOTO Hexa, CeOeECTOHMOCTh KOMNAeKTOB MpOAyKUUI 
STOH HOMEHKAaTYpbl CHH3HTCA MO BCeH TroOBOH UX Mporpamme Ha 
cymMy oko10 1290000 py6.1eH, uTo cocrasuT oKon0 29°/, or To ux 
ceOCCTOMMOCTH, KOTOpad NMOMyyaeTCA NpH MX M3rOTOBAeHHH B ILpyrux 
KOONCPHPOBaHHbIX Wexax. ITpOu3BOACTBEHHEIe IMK/IbI paCCMaTPHBaeMbIX 
nowypaOpukaToB coKpaTatca npumepuo B 3, B 14 un no 23 pa3; o60- 
paunBaeMOCTb OOOpOTHOTO dona B ciepe npousBorctBa YCKOPHTCsI 
B 3, B 20 nw do 35 pa3; cpenuaa weHHOCTHaN BeM4MHa He3aBepllleH - 
HOrO NPOH3BOACTBa Ha yuaCTKAaX HW3rOTOBJeHHA PacCMaTpHBaeMOH Mpo- 
AYKUMM CHU8HTCA OKOAO 90°/,. 

B KOMIIMe€KCHO-MOTOUHOM BapHaHte CoueTaloTca IpeHMyWecTBa Mpen- 
MeTHOM HM NowypaOpuKaTHof cnelMalM3alud HM BHYTpHUeXOBOrTO KOONe- 
PHPOBaHHH, BbICOKaA CTeNCHb PHTMHYHOCTH BCeX B3BeHbeB MAaCCOBOrO 
NPOHSBOACTBA M PaBHOMe€PHOCTH BBINYCKa MpOMyYKUHM Ha OCHOBE He- 
pe phBHO-NOTOYHOTO MeTOMa NpPOH3BO/CTRA. 


(loetynitaa B HwHe 1957 r. 


ee pr ee 
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Kano. mexn. xayx, 0ou. K. B. BYJITAKOB 


O BbIBOPE OfTHMAJIbHbIX HAPAMETPOB H CTPYKTYPDbI 
NPOEKTHMPYEMDIX TEMJO9JEKTPHYECKHX CTAHIMH 


I. XapakTepHcTHKa TeNMOIIeEKTPHYeCKHX CTAHWHWA HW HeAOCTATKH 
HX MpoeKTHpOBaHHA 


Tensosaektpuyueckue ctaHunu (TOLL), BripaGaTuBaioume TemiodpuKa- 
WHOHHY!O 9TeKTPOSHEprHiO Ha Oazse OTMyCKaeMoro CO CTAHILHH TeMsja 
(B Bue Mapa wiM ropAyefi BOMB), ABAAIOTCA SHAYHTeEAbHO OoOmee 9KO- 
HOMHYHLIMH, 4M KOHJeHCalMOHHble a7eKTpoctTaimiMn (KOC), BelpadaTpi- 
BalolulWe TOAbKO KOHJeHCalLMOHHYIO YICKTPOIHEPrHlO, MPH Pa3sAeAbHOM 
39HepronpousBorcTBe. Tlostomy mpaRnibubiA BLlIOOp NMapamMeTpoB 4 
CTPYKTYPbI MPOeKTHPYEMbIX TeENAOIIEKTPHYECKHX CTAHWMA Kak pahOH- 
HbIX, T. @. paGOoTaoulHx B cocTaBe paHOHHDbIX 39HEProcHaO2*alOllux 
CHCTeM, TaK HM MECTHBIX, B YaCTHOCTH -— MpOMbILIeHHbIX, HMeeT OO/b- 
woe 3HaveHHe JIA HAapOHOTO XO3HHACTBA. 

K oOcHOBHbIM napametpam TOL] oTHocatca: rpaduku aiekTpHuecKHXx 
WH TeMOBBIX Harpy30K CTAaHUMH; KaveCTBCHHble MapaMeTPbi TeM.-OBbIX 
Harpy30K TOIL (maBpneHue uw TeMMepaTypa COOTBeETCTBYIOULHX 9HEpro- 
HOCHTeeH); HauanbHble MapaMeTpbl paGouvero Tela (po ama, t °C) 
nepea TypOvHaMu MAM Apyrumu TensoBEMu ABHratTetamu TOLL uw koneu- 
Hoe aplAeHve pa6oueroO Tela Mpu BbIXOTe H3 TAaKHX JABMraTeseh, YC 
HM HOMHH@/JbHadA MOLWIHOCTb TreHepaTOPHbIX alrperaTOB, 4YHCO HW HOMH- 
HaMbHaA MAPOMPOHSBORUNTebHOCTh KOTeAbUbIX arperaToOB, YCTaHOBeH- 
wah MOLUHOCTD TOI] 8 weazom. 

Crpyktypa TOIL onpeszensetca 8B OCHOBIOM: TePMOAMHAMHUCCKHM 
WHKIOM CTAHILMH, 9HEpreTHyeCKHMH THIMAMH reHepaTOPHbIxX arperaTos, 
MaKCHM@bHOH TensO*UKalMOHHOH WH KOHJeHCalMOHHOAM MOULHOCTbIO OT- 
NeAbHbIX arperaToB 4H TOLL B WeAOM, TOAOBbHIM OTIYCKOM TenomuKa - 
WMOHHOH HW KOHJCHCALMOHHOK 3eKTPOSHEprun, SHEPreTHYeCKHMH THMaMH 
KOTCJbHLIX arperaTOB, OCHOBHBIMA 9HepreTuyeckumMH cxemMamMH TOL 
(TenoBOK MU 9eKTPH4eCKOH) MH MOAHBIM K. M1. A. CTAHILHH. 

CoppemeHHoe npoektTupospanne TOLL eue HMeeT PA HEMOCTATKOB, 
K HauGo7ee CyUIeCTBEHHbIM H3 KOTOPBIX OTHOCATCH HW KEC AE MYOUlNe. 
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|. HenpaBwibHoe, BO MHOrHX CaAyyaAx, oOMnpeeneHne OCHOBHDIX 
napametpos TOL], B 4acTHOCTH rpaduKOB 931eKTPHYeCKHX H TEMOBBIX 
Harpy30K, a TaKoKe KayeCTBeHHbIX MapaMeTPOB TeNMAOHOCHTeeH, BCTeL- 
CTBHe: 

a) HEMOCTaTOUHO OGOCHOBAaHHOrO BHIOOpa asHeproHocuTeseh noTpeb- 
eHHA (QICKTPOSHEPrHA, CHKATHIA BOSLYX, Map, ropsAuad BOAa, ropioune 
ra3bl) MH HX MapamMeTpos; 

6) HeEMOCTATOUHOrO UCNOAb30BaHHA WAH, BO MHOTHX CAy4anx, OTCYT- 
CTBHA HCNOb3OBaHWA BTOPHYHbIX SHEPreTHYeCKHX PeCyPCOB MpPOMbILLI- 
ACHHBIX KH ApyruxX moTpeOuteseh, T. e. OTXOAAWerO Tena, mosy- 
yudeMOFO B Pe3yJbTaTe 9HEPreTHyeCKOLO OOCAyKUBAHUA COOTBETCTBYIOLILUX 
nponeccoB (oTpa6otaBwieroO MpOw3BOACTBeEHHOrO Napa, TOpAyHX OTXO- 
AAUAAX LTa30B MpOMbIWIeHHbIX Meyet, HarpeTOH OXxaAaxKMawuleh BOs! 
NPOH3BOACTBeEHHBIX arperaToB H T. 4.); 

B) HEMOCTaTOYHOrO MPMMeHeHHA WAM, B MOMABAAIOWUIEM OObUIMHCTBE 
cay4aeB, OTCYTCTBHA MPHMeHeEHHA TEMAOBLIX SHEPronpeoOpasOBbIBalOuUXx 
YCTaHOBOK, B BHAe TeMAOBbIX TPaHCPOPMaTOPOB HM HAaCOCOB, Cy KAalux, 
COOTBETCTBEHHO, JIA MOBDILCHHA DaBACHHA Mapa WAH 2%Ke A NMOBBILLe- 
HHA TeMMepaTYPbI TENAOHOCHTeNeA 3a CueT HCNOb3OBAHHA BTOPMYHBbIX 
9HepropecypcoB HW ApyrHX MeCTHDIX HH3KOTeEMMepaTyPHbIX HCTOYHHKOB 
Tena (BOAb] peK WM O3ep, OKPykKalOulero BO3sAyXxa). 

2. HedocTaTouHO MpaBHbHOe ONpeneneHHe, BO MHOFHX cCavuanx, 
ctpyktypp TOL, o6ycropanuBaemoe: 

a) HEMPaBWIbHbIM pa3eneHHeM CYTOUHBIX TpapUuKOB 2WIeKTPHYeCKHX 
Harpy30K 3HeprocHaO»KalouieHh CHCTeMbI MeKAyY 91€KTPpOCTaHUMAMH 
CHCTeMbI, BCeACTBHe 4YeErO HEOOOCHOBAHHO 3aBbILUAaIOTCA BLIPAaG6OTKA KOH- 
JeHCalMOHHOHM 3neKTpOsHepruu Ha TOLL u BerMUHHa KOHDeHCalLHOHHOrO 
xpocta TOL, T. e. MaKCHMabHaA KOHJeCHCaLLMOHHAa® MOULHOCTb, KOTOPylO 
MOKeT pasBuBaTb TOLL np KOHeHCaWHMOHHOM pexkumMe padoTe ee arpe- 
raToB, —6e3 BHeLIHHX TeMJOBbIX Harpy30K; 

6) HeNpaBHbHbIM BBIOOPOM Z9HEPreTHyeCcKHX THNOB TYpOuH (Tenu0- 
(PHKALWHOHHbIe TYPOHHbI C MPOTHBOAaB.eHHeM 2O CHX MOP NOUYTH He NpH- 
MCHAIQTCA) H KOTEAbHBIX arperaToB TOL, 6e3 yyeTa BO3MOXKHOCTH paboTpi 
MOCIe€MHUX Ha MHOFUX MpoOMbienHbpx TOLL, Ha oOTxoAauiMx ropayHx 
ra3aX MpOMBULAeCHHbIX MeveH, a He Ha TONMMBE. | 

OTO MpHBOAUT B pALe ClyyaeB K 34aBbILeHHIO YCTAHOB.IeCHHOHK MOLI- 
HocTH TOLI, ycaoxKHeHHIO THHOB TeNnAOMUKaWHOHHBIX TYPOWH WH H3JMLI- 
HMM Me€PpBOHauaAbHbIM 3aTpaTaM Ha TOL] a TakxKe K CHHKCHHIO 9KOHO- 
MHYHOCTH paOoOTbI MOceAHHX. 


Takum O6pa30M, Mp COBpeMeHHOM MpoekTHpoBaHAU TOI], Bo MHO- 
rMX CAy4anX HeMOYYMTEIBaeTCA HeEOOXOAHMOCTb KOMMeKCHOTO BbIGOpa 
ONTHMA@JIbHBIX MapaMeTpoB MW cTpyKTypsi TOLL, npu KoTopom onperere- 
HHe MapaMeTPOB HM CTpPyKTypa TeMiOaekTpMyeCKUX CTaHWHA Henocpel- 
CTBEHHO B3a€HMHO CBA3aHbl CO CTpyKTypoOH 93HepronoTpeOmeHHA Mu Cxe- 
MOM S9HeprocHaOxKeHuA SHEpronoTpebaioulero pahoua (HM paccmaTpu- 
BaeMOroO OTetbHOrTO OObeKTa), C OMHOKH CTOpOHbl, H C rpadbukamu 
Harpy30K HW CTPyKTypoOH 3HeprocHaOKawlUleh CHCTeMbI, C APyroA CTOPOH. 
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[Ip TakOM KOMILICKCHOM XapakTepe MaHHOH WpOOAeMbt Bo KAALOM 
UACTHOM CAYYAC BOZMOXKHO UCCKOAbKO BAaPHAHTOB Ce PCHICHIA, WH} KOTO- 
PLIX NeOOXOAMMO BEIOHPATh HWanOO.1ec PallLHOHa-ibubll. 

B vactosuleH cTatbe AaeTCs B MeEpBOM NpHOAMKCHUM OCHOBHAT CXCMa 
HIpemraraeMOH aBTOPOM MCTO/JMKH BbIOOpa ONTHMAAbBHBIX TWapaMeTpoB i 
CTPyKTypbl mpoekTupyembIxX TOLL. FI pu srom oxapaktTepH30Balhl Take 
HCXOMHbIC METOAb, MpeiaraeMble HWaMH Jd COCTAB.TeHHA HW SHEprOosko- 
HOMHYECKOLO COMOCTAB.CHHA BAPHAHTOB peuleHnA Kak MpOO.1eMbI B ILC.TOM, 
Tak WH OTACAbIDIX ce vacTel. 


Il. HcxoaHpe MeTObI 


A. Memoo KomMnarekcHo2o paccMonmi penis 


MeToOA KOMILICKCHOFO PACCMOTPCHHA 3AKMONACTCA B CC LYIONLOM: 

{. Jas oObeKTa paccMOTpPeHHA, MO KaKAOMY H3 BAPHANTOB ycrd- 
HABAMBAIOTCH HCXOMNbIC, a TAKE B3aBHCHIIMe OT Hero --OOpaTiO-cRst- 
3allHble C HHM CakTOpbl. 

2. OupemenmOTcA MaKCHMA.IbIibIC BOSMOKHbIC H3MCHCHHA BETH Tb 
KOJHUCCTBENHLIX MapaMeTpoB paccMaTpuBacMOro OOLEKTA B 3aBHCHMOCTH 
OT H3MCHeHHA B BOSMOZKUbIX Tipe ‘lLe.tan 
COOTBCTCTBYIONULUX akTOPOB. 

3. Onpelemorcs HOP PeIHHOCTH 
(OWHOKH), MOTyuaeMble WP BEITHCAICHHH 
KO.IMNECTBENUDIX MapaMeTpOB paccmMatpH- 
BacMOFO OOLEKTA B DYNKINHM OF KO.IH- 
NECTBEHUBIX Ma PaMCTPOB COOTRETCTBYIO- 
HLUX PAKTOPOB MH BLIBHIBAEMBIC YC.1OBHLIMH 

3 JLOMYILEMNAMH B ONPCACACHHH HCN OJMIDIX 
MAHHDIX, HETONWNOCTAMH B MCTOAaAN pacie- 
ae ; TOB, H38MepeHHH, TocTpocini mor. A. 
€ HOTPCOJGHHCM ae HH H 4 Paccmorpe er ee er 
INC prochaGxKaloleh CHETEMOI ee cr ae a ee 
TakHe akTOPbi, JA KOTOPhHIX OOYC.AOB- 
AMBACMHNC HMH TOrPeLIHOCTH Bo OMpPCACACHMH KO.THUECTBCHIIbIN Mapa- 
METPOB OOLEKTA PaCCMOTPCIIMA MCHbIVE MAKCHMATDHBIX BO3MOIKDIN H2MC- 
HCHHA KOATHNCCTBEMHLX TapaMeTpoB MocTeJLNero. 

O. THocre oT60pa NOATeEKAULAX PacCMOTPCHIO MakTOPOR, B TC PBYIO 
OUCPCIb PacCMATPHBAWOTCH, COBMECTHO C OODLCKTOM, HCNO-LUbIG (PAKTOP HE 
SaTeM OMNPeNe.MOTCA SHAVCHHA KOAHNCCTBCHHBIX HapaMeTpOB OOpaTilo- 
CBH3ANHDIX MakKTOPOB Ho MPpOH3BONMTCAH COOTBETCTBYIOIICe YTOURCHHC 
KOAHUCCTBEHHLIX HapaMeTpoB OObeKTa, HpHyeM MOMOOHOe = yrounenite 
npekKpatlaerca mocte Toro, Kak OHO MepectaeT BANAT Ha BLIOOp 
BapHaHTa OObeKTA. 

Ha puc. | moka3aua mpHMepnasa KomMaekcHan caa3p TOIL c nexon- 
HbIMH akTOPaMH-- 9HEprerHyeCKHMH Harpy3kaMH NOTpcOUTeT¢CH snNep- 
rH oH 3aBHCHMBIM O6paTHO-cBasanibiM = cakTopom —-- 9Ne procnaGxKalc - 
mLeH CHCTeMOH, 

LIcxOAHbI€ (akKTOPHI B BWle TENAOBIX Harpy3o0K MOTpPCONTe7eh sep - 
rill Ompeheamor (1psyMaq CBA3b Ha puc. 1) renaoduKaltwonnylo MOTI- 





Puc. |. Komuaekcuasn cas3p TOL 
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HocTh HW 3hHeprHio NpoektupyeMok TOLL, yuactBywuled (mpamMad CBA3b 2) 
B IOKPBITHH Cf pa@uKOB 2XICKTPHUCCKUX Har py30K 39HeprocHaOKaionlen 
CHcTeMbl. Takoe MoKpbiTHe TpaMuKOB Harpy30K oOMpeleineT, B  CBOIO 
ovepelb (O6patiaa cBA3b 3), HeOOxoAMMbIfi KOHACHCAIMOHHDIA = XBOCT 
TOLL nu cro ucnoap3opaine. YrounenHoe TaKMM MYTEM OCHOBHOE SHEpro- 
o6opyiopanne TOLL oka3pipaeT BAMAHHe Ha MOKPbITHE rpadukop Ha- 
rpy30K paccMaTpHBaeMbIX MoTpeOuTeteh, Ha MCNOAb30BalMe HX BYO- 
DHUHBIX 3HepropecypcoB HT. I. (OOpaTHas CBA3b 4), 

QTM KOPPEKTHBbI KOAHNUECTBEHHDIX Ta paMeTPOB UCXOMHBIX PakTOPOR, 
B CBOIO OUCPeAb, BAMAIOT tia MapaMeTPbl 9HEPreTMVeCKHX narpy3o0K TOLL 
(yrouneniasd MpaMad CBA38b 9), YTO, Aawee, BMAeT Ha yuacTne TEUO- 
QACKTPUYCCKOH CTANWHH B MOKPRITHH TpaPWKOB Har py3oK gHeprocHab- 
KaloulcH CHCTeMbl H, Ci@OBATeAbUO, Ha CTpyKTypy Mocweanet (yTou- 
HenHad MHpAMad CBA3b 6). 


B. Memoo axep2o-aKOHOMUMECKUX Kpumepues 


Jlaa conocTaBACHHA BapNaHTOB HW BbIOOpa OMNTHMAAbHOLO H3 HHX aM 
Npe/WIOKeH METOA 911eprO-IKOHOMHNECKHX KPHTCpHeB, y CTAHaBJIMBalo He 
gHeprerHueckWe H 9KOHNOMMNeCKHE KPHTepHH, HEOOXOMMMbIE AIA TakOro 
CONOCTABJeHHA WH BIOOpa BapHaHTos. 

BiGop ONTHMaJbHOrO BapWanTa AOKEH MPOM3BOAMTbCA NO MUNH- 
MYMy CYMMADPHbIX QakTHYeCKHX 3aTpa’t, HeEOOXOMMMLIX JIA MOYUeHHA 
3a \aNHOrO HapOMHOXosAHcTBeHHOrO S@PpekTa 3a pacueTHbIA MEpHO 10 
KQKJLOMy H3 pacCMaTPWBaeMbIX BaPHaHTOB. 

[Ipeasaraiwtca creayoume KPHTepHH: 

1) SuepreTuyeckve KPUTeEPHU, Ope Ae-TMOLIME: 

a) OJWMHAKOBLI SHE preTHuecKknh apmekT MIA BCeX paccMaTPpH- 
BaeMbIX BaPHAaHTOB, T. €. OAMHaKOBOe OOecTeNeHHe Kaue- 
CTBCHHDIX HM KOJIHMYCCTBEHHBIX NapaMeTpOB OOCAYKMBaeMbIX 
HM POILCCCOB, 

6) OAMHAKOBY!O CTCNECHb HaeKHOCTH gHepreTHueckoro OOcAly- 
0KUBAHHA MOC7Te WHHX. 

2) DKOHOMHNeECKHE KPUTEPHH, OMPCEAIOLIME: 

a) CyMMaplibie dakTHYeCKHe HEBOSBpaTUMbIe BaTpaTbl MNO Kar- 
AOMY M3 paCCMaTPHBaeMbIX BapHaHTOB, T. €. SKOHOMHNC- 
CKYIO XapaKTCpHCTHKY paccMaTPHBaeMOrO JHEpreTHyecKoro 
oO beKTa, 

6) CpOK BLIPaBHHBAaHHA CYMMAPHbIX ChaKTHYECKMX HEBOSBPaTH- 
MbIX 3aTPaT MO CPaBHHBaeMbIM BapHaHTaM. 

JKOHOMHUeCKaM XA4paKTePHCTHKa 9HeEpreTHyeckorO OOBEKTA 3a Pac- 
NCTHDIA MepHOL MO TOMY HAM ApyrOMy H3 paccCMaTPHBaeMbIX BapHaHTOB 
nmpeliaraerch HaMH B C.1eAyIOUleM Bue: 


tS fac t=t pUcN 
pp NX 1 
== Ky =f don Hat a ~ 
! 


C7 
puen A < 


Hyp, 


Pete 


1 
aii ps K nes = Any, ep * f naens 


Pen) 
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rile 
K,-~ H€BO3BpaTUMble MpeABAPUTeAbHbIe 3aTPATLI, MpOH3BEMeHHbIe 
AO Havaia CTPOMTeAbHOrO NepvOda, a TaKXKE pacxO/bl Ha 
MOHT@K OO6OpydoBaHNA OG beKTA; 
Ha. t-——TOROBbIC AMOPTH3AUMOHHble OTUNCeEHUA 3a FON; 
Anp. t-— PAMbIe 9KCMyaTaWHOHHble pacxodbl 3a rod; 
K yes — HEBOSBPaTHMbie NepBOHAaAbuble 3aTpaTD!; 
Hnp. cp. CPEANME MpAMbIe TOMOBbIE pacxXOAb! 3a pacueTHBI Nepuo.. 
Beawunny pacueTHoro mepnota ftpaeu, 34 KOTOPHIA onpenersetca 
SKOHOMHYCCKaA XapaKTePHCTHKA CPaBHHBaeMbIX BapHaHTOB, Lesecoo6- 
Pa3HO MPHHHMaTb MpHMeHNTeADHO K CJC AYIOWWMM yC/OBHSM: 


la. p a fnacu = fa, MM 


rae: 
fu. gf ~-CPOK CpeAHeB3BeLeHHOM cbusnyeckon aMOPTH3allHH YCTa- 
HOBKM B COMOCTABACHHbIX BapWanTax; 
fa. ». ~- CPOK MOPAAbHOM AMOPTH3alMH yCTaHOBOK. 


IIpennaraembit MeTOA 9HEPrO-9KOHOMHYECKUX KPUTEPHeEB 3akMOUaeTCA 
B C/e LYIOWLEM: 

1) aa Kaxknoro 43 BapHaHTOB paccMaTpHBaeMOrO 9HeEpreTHyecKoro 
OObeKTA, COCTABACMEIX MPH MOMOUWM MeTOUa KOMMAeKCHOrO paccMo- 
TPeHMA HW OOeCNedMBaIOLUMX MOAyYeHHe OAMHAKOBOFO 3aaHHOrO HapONHO- 
XO3AMCTBEHHOrO 3dchekTa, OnpedersioTcA 9HepreTMYeCKHe KpUTepHH. 

2) [lo nonyuenHbim 9HepreTH4ueCcKNM KPHTepHaM JIA KaxKLOFO BapH- 
ahTa ONPeNeAeTCA COOTBETCTBYIOINMKA SKOHOMHMYCCKHA KpHTepHu, a HMEHHO 
SKOHOMHYeCKaAA XapaKTEPHCTHKA paccMaTpHBaeMOrO 3ZHEPreTHYeCKOrO 
oO beKTA. 

IIpW CocTaBieHuH SKOHOMHM4eCKOM XapakTepHCTUKH CueAyeT yUNTHI- 
BaTb MPHHATYIO OYePeAHOCTh BO BPeMeHH MPOH3BO/LCTBA NepBOHAUaIb- 
HbIX 3aTPpaT H OYePeAHOCTh MYCKa B 9KCHAyaTalHiO OT/e/IbHbIX KOH- 
CTPYKTHBHbIX 3,1CMeCHTOB HAM yacTeH OObeKTA. 

3) IIpw conocraBieHHH BapMaHTOB 3HEpreTH4ecKOrO OO beKTa CpaB- 
HHBalOTCA COOTBETCTBYIOWUIMe SKOHOMHYeCKHE XApaKTeEPUCTHKH BaPHaHTOB 
oObeKTa HM ONpeenAeTCA MpOMexKyTOK BPeMeHH, B KOHILe KOTOpOrO 
CPaBHHBaeMble BAPHaHTHbie SKOHOMHYeCKMe XapaKTeEPHCTHKH UMEIOT PaB- 
HbI€ 3HaYeHHA, T. €. CDOK BLIPABHHBAHHA CYMMAPHbIX (akKTHYeCKHX HEBO3- 
BPpaTHMBIX 3aTpar. 

Jlaa Boi6opa Bapuatta (1) c 6oree 3Ha4NTeAbHbIMH MepBOHA4aJIbHbIME 
3aTPaTaMH HeEOOXOAHMO, UTOOKI AA HpOMeKYyTKa BpeMeHH fy < tracy HMEO 
M€CTO paBeHCTBO 3HaYeHHA SKOHOMMYECKHMX XapaKTePHCTHK paccMaTpH- 
BaeMbIX BapHaHToB (I u Il), T. e.: 


t=tp 


: cy ao 
> Ayeal, == pa Kyeall, 
_2)8=0 t=0 


eR) ie 
MDepnll np.cpl 


20 


sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 


sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 


pu 9TOM mpHOaMwKeHHO MOOKHO MpHHHMAaTD: 


(ty) (tg) 
A npontt a Anp.ept ae. Anp. anit a Anp.ept 


paCCMaTPHBaA YCTAHOBMBUIHACA PeXKHM HCMOb30BaHHA AAaHHOrO SHEpre- 
THYECKOrO OGbEKTA, YTO H HMeCCT MCCTO B NOMABIAIOLCM OOAbUIMHCTBE 
cayuaes. 

Bo MHOrHxX cCAy4aaX 3a2aeTCA NpeeAbHbIA MONycTUMbIA CPpOK 
OKYNaeMOCTH MpeBbILIeHHA NMepBOHAdabHBIX 3aTpaT NO OJHOMY H3 
CPpaBHHBaeMbIX BapHaHTOB 34 C4eT COOTBETCTBYIOIWeH SKOHOMHH B TOO- 
BbIX pacxXOJax NO 3TOMyY BapHaHTy (fox. a). B Takux cayyaax mo mpel- 
jlaraeMOH MeTOAHKe ONpedyenaeTcaA NpeebHbIft AONYCTHMBIA CpOK BbIpaB- 
HHBaHWA CYMMA@PHbIX HeBO3BPaTHMbIX 34TpaT, BKAOUAIOLUIMX MOTHbIe 


f 
N€PBOHAYaJIbHbIe 3aTpaTbl, MO CpaBHHBaeMbIM BapHaHTaM (t,) 


f 
/ 
i Kr—Kuy (Koy + Knepe 1) ~~ (Kort + Kneps 11) 
eS ee ee ; 
Hyp. eplrl Hyp, epl Mp. epi[l A np. epl 
rie: K, 4 K;,—Moanble nepBOHayatbHble 3aTpaTbl, COOTBETCTBEHHO, 
no Bapuantam [| a II, 


K nepe 1=Har: tar, MpHyem far = lox. a 


t t 
/ al al 
K neps 10 = Knepe ut 7—— == Marr: tat 7 = alital: 
all all 
ec/lH 
tall # tar. 


OxonyaTerbHbIh BbIOOp BapHaHTa, 2A KOTOpOrO ty < tox, a, HOWKEH 
MpOU3BOAMTbCA C YYeTOM CTeMeHH yAOBeTBOpeHHA NOCAeRHHM 106a- 
BOUHBIX TpeOoBaHHH HapOAHOrO XoO3sHCTBa B OTHOLICHHH OOOPOHHbIX 
YCIOBHH, 31paBOOXpaHeHHA, CTPYKTYPbl MATePHaJIbHbIX 3aTpPaT, CPOKOB 
cOOpyKeHHaA H ApyrHx. 

OKOHOMHNeCKHe KPHTepHH, MpeliaraeMble HEKOTOPbIMA aBTOPaMH 
JIA CPa4BHeEHHA Me€PBOHAYAJIbHbIX 3aTpAaT (KANNTAIOBAOKeHHA) M IKCNAy- 
aTAWMOHHDIX paCXOOB NOM Ha3BaHHeM ,CpOKa OKYyMaeMOCTH", ,CpOKa 
pacluMpeHHOrO BOCNPOH3BOACTBa“, ,CpOKa BO3OOHOBMeHUA 3aTpaT“ 
T. JL., COMEpHKaT OObIUHO B UMCAHUTeMe HE CYMMAPHble Me PBOHAYNabHbIe 
HeEBO3SBPaTHMMble 3aTPaTbl, 4 CYMM4PHble MOMHbIC NE PBOHAYAJIbHbIe 34TpaTbi 
6e3 yyeTa pa3HOHW JMHTeEAbHOCTH COOTBETCTBYIOULUX AMOPTH3aLHOHHbIX 
cpokoB. IIpu 9ToOM OoabWIMHCTBO aBTOpOB B 3HaMeHaTeJe BbIPaxKeHHA, 
OnpeselAOlleroO TaKOH KpHTepHA, MOMeWalWOT HE Pa3HOCTb eKeFOMHbIX 
NPAMbIX SKCMAYAaTAWMOHHbIX PaCXOOB, 4 Pa3HOCTb MOVJIHbIX CKETOMHbIX 
PacxOJOB, BKIOUaA H COOTBETCTBYIOLIMEe AMOPTH3ALLHOHHbIe OTUHCACHHA, 
4UTO 3aBbIlllaeT BeJIHYHHY MAaHHOTO S3KOHOMHYeECKOTO KPHTepHA, T. ©€. 
CpoKa OKyMaeMOcTH. ; 

aa o6ecneyeHHaA DaibHehulero pocTa WH COBeEpLIeHCTBOBaHHA COUMa- 
JIMCTHYECKOFO MpOH3BOACTBa Ha 6a3e BbicuIe TeXHHUKH B CPaBHHBaeMbIx 
BapHaHTaxX JOJDKHbIE Mpe lyCMaTPHBaTbCA AMOPTH3AMWOHHble OTHHCAeHHA 
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OAMHAKOBOH BCTHYHHbI, T. @. MOCIeAHMe He JOLDKHbE QUrYPHPOBATh 
B 3uaMeHaTe.te annoro 9KOHOMHMYeCKOrO KpHTepHsA. T]O3ITOMY B psle 
C.1yUacB MOAb3OBalIHe MPHMeCHACMLIMH JO HaCTOANLCPO BPCMCIM YKOSIOMH- 
UCCKHMH KPHTCDHAMH He MOKCT TpPHBeCTH K BLIOOPy OUTHMAAbHOLO 
BapHaHta. 


fll. OcHoBHaA cxeMa HpeaWaraemMoH MeTOJHKH 


OcHOBHY!O CXeMY Mpe‘taraeMOH METOAMKH ONPeLe-1CHHA ONTHMasbubIX 
HapaMeTpOB MW CTpyKTypbl mpoeKkTupyemblx TOLL xapaktrepu3yior nioKe- 
HePeCuHC.1eHHble, MOCTeLOBATeAbNO BbITOHACMbIe STAMbl PeUleHHH Tpo- 
O.1@MbI: 

1. CoctapenHe BaphaliroB norpebrocte patona (WH OTJLe-bHOLO 
guepronotpeb.sisioulero OO beKTAa) B OCHOBHDIX BHAaX 39HCPrHH C pasHbiMn 
H3 RO3SMOKHBIX BAPHAHTHBIX S9HeEproHOcKTeleh NoTpebrenHA C MHHH- 
Ma.IbHO JLOMYCTHMBIMH KAueCTBeHHbIMH WapaMeTpamMu, T. @. TaKHMH, MpH- 
MeHCHHe KOTOPDIX He CHH)KAeT KAYeCTBEHHbIX HAM KO.MUeECTBEHHDIX Mapa- 
METPOB OOCJY:KUBACMBIX MpOILeccos. 

2. Onpeneienve jf KaKNOrO U3 BapHaHTOB SHEProHocHTe.ich 
NMOTpeOseHHA HaHOosee WesecoOOOpa3sHOro BapHanTa UCILO.Th30BaHHA BTO- 
PH'THbIX JHEPreTHUeECKHNX PeCYPCOB, JAH COOTRETCTRBYIONLErO NMOKpPHITHH 
JQICKTPHYECKHX H TeEMIOBbIX Harpy3oK. 

3. Onpenetenve 118 KaK/OrO H3 BaphaHToB 3HeEpronocuTcich 
HOTpeO-vleHHA HanOo.iee WelecooOpasHoro BapHaHta MPHMCHeHHA TeILO- 
BLIX IHCPrOMpCOOpasOBLIBalOULHX YCTAHOBOK JL1A OMUOBPEMCHHOPO HO.TY- 
NCHHA HaHOO.Iee PallMOHaAbUbIX BHLOB WH TapaMeTpoB 3HeEpronocnTrejach 
HOTpeO.1ecHHA H TPOMBBONCTBA BICPCHH HW JIA UCHO.Ab3OBANHA MeCTHBIX 
HH3KOTeEMNepaTyYPHHIX HCTONNHKOB Tema. 

4. CocraBenve AIA KAK OPO W3 BapWaHTOR 3HEpronocuTe.eh MoTpe- 
O.CHHA SIHEPreTHNECKHX GOasancoB (MO MOULHOCTH HW 3HeEpruK) H COOT- 
BETCTBYIOINHMX BapWaHTORB CXeMbl JHEprOocHaMKeHHH paccMaTpHBaeMOrO 
OObCKTAa H BLIOOP BaTeM OCHOBHOH CXeMbI 9HeEprocHaOwKeHHaA HW ONTH- 
Ma-IbHbIX 9HEPrOHOcHTeich NoTpeO.1enHA. 

Oo. Onpenerenne rpapukoB cyMMapHom 31eKTpHuecKOH HarpysKkn 
HpocktHpyemplx TOLL Ha ocHope NOKpbITHA MOMYYeHHDIX = rpamuKkos 
HarPy3kH pH nomMoNM Nnpoekrupyemoh TOLL wu stektTpocraninl sue pro- 
CHaAOKAIOULCH CHCTCMbI, B WACTHOCTH, —onpeerenve PpasMepoB HH peoki- 
MOB BbIPAGBOTKH KOH AeHCAaUMOHHOH a.1eKTposHeprHy ua TOLL. 

6. Onpeilerenne, Kak pe3yAbrat MOKpbITHA Tpa*uKOB Harpys3kn, 
OCHOBHOH CTPyKTypbl 3HeprocHaOKalouleh CHCTeMbI, XapakTepu3syemolt 
MOULMOCTHMH BXONAUINX B Ce COCTAB OCHOBHBIX Ppynl 9.1eKTPOCTAaHUHA, 
AA C.1y4aeB, Korfza mpoekTupyemasd TOLL apasetca pahonnok. 

7. YcranoRienve uncia orjlesbublx TOLL wu rpadukop ux Harpy3ox. 

8. Bpi6op sHepretHuecKHX THMOB HM NapamMeTpos TypOorene paTODHNhIXx 
H KOT@.IbHBIX arperatoB TOI[, a OcHOBe CONOCTAaB.IeHHA BapvaHltos 
9HEPlCO-39KOHOMHNeCKOH XapaKTCPHCTHKH TCMAGRWEKTPHYeECKOM CTANILHH. 

9. Bu6op ocHoBHbIX 3HeEPreTHNeCKHX CxeM (TCILIOBON Hh 91CKTPH- 
yeckoH) TOLL. 


YS) 


wt Des 
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10. Yroukenne NOAYUeHHHIX peWeHHA Mp HaAAMYAK 3HauMTeJbHOrO 
pacxOxXKMeHHA QHEPPO-SKOHOMMYECKHX NoKasaTeeh TOL] co 3HayeHHAMH 
noka3aTesieH, IIPHHATLIMH IPH NepBOHaaAbHOM BLIOOpe CxeMbl SHEPro- 
cuaOoKenua pationa (WIM OTHeAbHOrO 3HeEpronoTpeb.imiomero OObeKTA). 


B upyrux paOoTax, MOCBALIeHHBIX pacCMOTpeHHlO AaltHon nm poOsembt, 
ad TakoKe IpH MmpoeKTHpOBaHHH TOLL mpoekTHbiIMH OpraHH3salluAMH, 
NalipuMep, Tenjo3aekrponpoektom u IlpomaneprompoeKtom, OoAbWaA 
uacTb MePeUHCeHHbIX BbIe BOTMpOCOB He paccMaTPUBaeTCA (nm. 3, 4, 
5, 6, 7. 10). OcralbHble BOMPOCh PacCMaTPHBAIOTCA TO/IbKO UWACTHIHO, 
OAHOCTOPOHHe, 

Tak, mo mn. | He PacCMATPHBAIOTCH BO3MOMKHbIe BAPHaHTb) SHEPFo- 
hocnteseA noTtpedsenus. To nm. 2 WcnOmb30BaHWe BTOPHYHLIX SHepre- 
THUECKHX PeCyYPCOB PaCCMATPHBAeTCA, MPHTOM NaCTHYHO, TOAbKO Ais 
HeKOTOPHIX Oodee KPYMHEIX MPOMBIWVICHHBIX NPeIpMATHA, MpMseM KOM- 
OUNHPOBAHHOe YHEPLOMPONSBOACTBO Ha 6a3e BTOPHUNLIX 9HEpropecy pcoB 
lle ITPHMeHAeTCA. 

flo 1. 8—-BbIGop SHepreTHYeCKHX THMOB TypOoreNepaTOpHbIxX arpe- 
raroB OfpanMunpaeTca B OCHOBHOM arperaTaMM C O/HHM WAM ABYMH 
peryanpyembiMa oTOOpaMH Tapa HC KOHeHcallHen, B KayecTBe PeKUX 
UCKAIWUEHHH B MOCAeEHHWMe TOUbl HadHHalOT MPHMeHATHCH TakoKe arperarl 
¢ TypOuHaMM c MpoTHuBOAaBseHHeM. ArperaTbl Ke C TyYpOnNaMH C Tpo- 
TMBOMaBNeHHeM HM peryupyemMbiM OTOOpPOM Napa mM Cc TYpOMHaMH 
yXyAwennoro BakyyMa AO CHX NOp BooOme He PacCMaTPHBAaWTCA. 

flo n. 9-——-pBbl6op M pacueT TemoBOH CxeMBI, COCTaB-IfeMOH 6e3 
NeOOXO/JLUMOPO MCHOAb30BAHHA BTOPHYHLIX S9HeEpropecypcow Hu 6e3 Npu- 
MeHCHHA TeENAOBLIX 3HepronpeoOpasoBbiBalOLUHX YCTAHOBOK, B pAsle CJy- 
uaeB He MOKeT ObITb MPWH3HAH AOCTATOUHO IMPpaBHJIbHbIM. 

Bo MHOrHX C.1yuasX MpHMeHeHHe MpakTHKyeMOA MeETOAMKH NpoeKTH- 
popanua TOLL He MOKeT MpHBecTH K BLIOGOPy ONTHMAbHbIX MapaMeTPOB 
Hu ocrpykTy pb mpoextupyemblx TOLL. 


1V. XapakTepHCTHKa OTACJbHBIX STANOB peileHHA npo61emMbi 


A. Henoas3z0sanue BMOpuU4tHolx INE peopecypcos 


HecmoTpa a OrpoMHOe 3HayeHHe AAA HapOHOTO XO3AHCTBA BO3- 
MOxKHO Oosee MOAHOTO MCMOAbSOBaHKA aa Uereh 2HeEprocHaOxKeHHA 
BYOPHMUHbIX QHEPTeTHYECKUX pecypCOB MPOMbILVIeHHDIX MpeANpHATHH, 
urO YMeHbllaeT TMepBOHAuabHble 3aTpaTbl Ha 9HeprocHaOxKenHHe HW aeT 
ZHaUMTebHY!O YKOHOMHIO TOMIHBa, TakHe BTOPHYHble SHEprapecyPpchl 
UCHOAb3YIOTCA LO HACTOALerO BPeMCHM B NaweKO HEMOCTATOUHOK Mepe. 

K uwavu6onee 3HaYHTebHLIM BTOPHYHbIM 9HEPrOpecypcaM MPOMBILLJICH - 
HbIX TIPeAMpHATHH CaeAyeT OTHECTH, B NepBylO ONepelb, OTXOMALIMe 
ropHune fa3bl MpOMbILMIeHHbIX Meyeh (B MeTAayprnuecKuX, MaLIMHO- 
CTPOMTeIbNbIX, XHMHUECKHX HM ApPyrvx MpeAMpHaATHAX). Morepa tTenaa 
C OTXOMMIHMH fa3aMM COCTaBdeT B cpeaHeM He MeHee 20—30°/, oT 
KOMUeCTBa Tella B C)KYHraeMOM TOMAHBe. TemMnmepatypa OTXODAMMX H3 
IIPOMBILLICHHLIX Tevet ra30B COCTaBJIAeT He MeHee 450 —600 °C. 


sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 


sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 


Han6ouee weaecoo6pasno, no HalleMyY MHEHHIO, HCMO/b30BaTb Tensid 
OTXOAMUMMX FOPAYHX Ta30B MPOMbILIAeHHBIX Meye B MapOBbLIX KOTAax — 
YTHIH3ATOpax, YCTaHAaBJMBaeMbIX Ha MeCTHBIX TOLL c Typ6unamu c npo- 
THBOAABCHHEM HAM C peryaupyemMbima OTOOpaMH Mapa MC KOHMeHCa- 
une (pic. 2). Tem He MeHee, HO HacTOSIMerO BPeMeHH TaKOe UCNOAb- 
3OBaHHe TeMIa OTXOAAWIAX TOpAYHX [T4a30B MpOMbILWAeHHbIX nevelt maa 
KOMOHHHpOBaHHOrO 38HeEpronpousBorctBa Ha TOLL ewe He mpHMenserca. 

Ha puc. 2 NoKa3aHa MpHHWMMMaAbHad TenOBad cxema Takofi TOIL. 
Ha KOTOPOH yCTaHOBAeHb! NapoBble KOTJbI-yTHAM3aTopHl J MM rene- 
paToOpHble arperaTbl Cc TYpOvHaMH C MpOTHBOMaBAeHHeM 2, ecH nO 





Puc. 2. CxemMbt ONTHMasDHOoro HCNOMb30BaHHA Tella 
OTXOARWHX MCYHDIX fa30B Ha TOLL ¢c kotTaamu- 
yTHJH3aTOpaMH 


PexKHMaM WH pa3MepaM TelAOBbIX Harpy30K Tako TOLL po3moxHO nov- 
HOCTbIO M3paCXONOBaTb BeCh Nap, MOMyYaeMbIM B KOTAAX-yTHIM3a- 
TOpax, Ha NMOKpbITHe TaKHX Harpy30K Np KOMOMHAPOBaHHOM 92Hepro- 
Npou3sBoacTBe. B mpoTwuBHOM cayyae wuemecoo6pa3sHO ycTaHaBAMBaTb 
BMe€CTO arperaTOB C TYpOWHaMH C MpOTHBORABeHHeM, HAM AONOAHH- 
TEAbHO K MOCMEQHHM, arperaTbl Cc TypOMHaMM C peryaHpyeMmbIM OTOOpOM 
mapa W C KOHReHCalweH 3 WIM %Ke arperaThl C KOHJeHCAalMOHHbIMH 
TypOuHaMH, HallpHMep, c TypOuHamu MaToro napa. Llappott 4 Ha puc. 2 
OOo3HayeHbI Tell1ON PHEMHHKH. 

HLocTaTOuHO 3HaYMTeAbHbIM MO BeJMYHHE BTOPHUHbIM 9HEpropecy pcom 
B M@lUHHOCTPOHTeJIbHIIX HW ApPyrHX MpeAnpuaTruax saBiseTCA TakxKe 
oTpaOoTaBluMh MpousBOAcTBeHHBIA Map M43 arperaToB maacruyeckoti 
OOpa6oTku  MeTaI10B (MapOBbIX MOAOTOB, KOBOUHEIX MALIHH, Mpeccos), 
HMe1IOLUMM DaBsenue nopsiKa 1,2--1,3 ama u cocTaBrsiouHl, B CpeaHem, 
85 —90°/) OT cooTBeTCTRyIOUerO KOAHYECTBA MpONSBOACTBeEHHOrO Mapa. 

B neppyio ovepenb oTpa6oTaBuini mpou3BOACTBeHHHIA Map MOmKeH 
HCNOAb3OBaTbCA AIA TEX WAH APyrWx HarpeBaTedbHbIX WeteH, T. e. AIA 
NOKPbITHA OTONKTEABHO-BeHTHAALHOHHOK HM ObITOBOM TenOBLIX Harpy3oK, 
ECM TaKOBble HMeloTCA. Takoe ACNOAb30BaHMe OTpa6oTaBlUlero Mpous- 
BOACTBCHHOFO Mapa aeT OOJbUyIO SKOHOMHIO TOMAMBa Ha 3HeEprocHa6b- 
*KCHHE MpPeANPHATHH, YM HCNOAb30BaHHe YTOFO Napa TOKO AIA BbIpa- 
OOTKH SAeEKTPOSHEPFHH B CHeWMabHbIX, HaNpHMep, TypOoreHepaTOpHEIX 
arperatax C KOHJ@€HCalMOHHbIMK TypOHMHaMM MATOrO Mapa, HAM B TYyp- 
OuHax reHepaTOpHbIX arperaToB MecTHOH TOLI. 
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TobKO HeEMCNOAb3OBaHHbIA A Har peBaTebHBIX WeeH, oTpadotapwuut 
NPOH3BOACTBeHHBIA Nap AOKeH ObITb HCMOb30BaH, HaNpwMep, B He- 
OTONUTCAbHHIA MepvO TOMA AAA MpOW3BOACTBA 9/IEKTPOSHEPrHAH. 


Bb. [Ipumenenue menaossix 9anepzonpeobpa3z0svisanmux ycCmaxosboK 


IIpuMenenve TenOBbIxX TpaHcdoOpMaTOpoOB, MOBbIWMAIOWIHX DaBseHne 
Napa, HanOosee werecooOpa3HoO AA 34MeHL! PeCAYKILMOHHO-OXAaAUuTedb- 
HbIX yCTaHoBOK Ha TOL, pa6otaiwux Ha cBexKeM Nape H3 KOTeAbHOH 
WH MOKPbIBaIOWIHX YaCTb TemoBbIX Harpy30K TOLL nocTtosHHo—-B Te4e- 
Hue rowa (pwc. 3,a). B Takux CAyyaax TemsoBble TpaHcpopMaTopp 2 
(puc. 3,6) aaioT BO3MO%KHOCTb TeMIOByiO Harpy3Ky, MOKpbIBaeMy10 oO 
MX YCTAHOBKH Pe€LYKUMOHHO-OXJa0HTebHDIMH YCTaHOBKaMH 7, NOKDPbITb 


a) 





Puc. 3, Bapuanth Ttemaocna6xenna oT TOLL: 


a) ipw nomown POY; 
6) NOCpeACTBOM TCNAOBLIX TpaHcPopMaTopos 


34 cueT mapa, OTOMpaemMOoro H3 TeNO@UKAaLMOHHEIX Typ6nH TOLL, npu- 
yeM aBeHHe 9TOTO Mapa p, MOBbIWAeTCA B TENAOBLIX TpaHcdopma- 
TOpax NO Tpe6yemohK TenAOBLIMM NOTPeOuTeAMH BeAMYHHbI po. Takum 
oOpa30m, Teliosble TpaHcdopmaTopbl’ yBenvunBawT KOAMYeCTBO TenJAO- 
MHKaUHOHHOK 3eKTposHepruu, BbipabaTbiBaemo Hua TOIL ua Gaze 
TeMAOBLIX HarPy3OK. 

[]puMeHeHue TemJoBbIxX TpaHchopMaTopoB B pafe cayyaeB jaeT 
BOSMOXKHOCTh TIPHMCHATb Ha HOBbIX TOL] Gonee mpoctTnie vu, cae2OBa- 
TEIbHO, OoOMee Rellewble TenAopuKauMoHHble TypOuHbt. Kpome Toro, 
Pacno0x%KeHHe TeENAOBLIX TpaHC*OpMaTOPOB Ha MpHeMHOM KOHLe Ten0- 
BOA CeTH, H€NOCPeACTBEHHO y TeNAOBbIX NOTpeOuTeTeh, Uerecoob6pasHoe 
B pale Clyyaes, yipoulaeT HM ylelleBAAeT TeMAOBy!0 CeTb. 

Han6ozee mepcnekTHBHEIM MpeAcTaBaAseTCH MpHMeHeHHe TeMOBbIX 
TPaHCPOpMaTOPOB Ha NPOMBILIAeCHHEIX TOLL, uMelouWMX HECKOABKO MapoBbIx 
Harpy30K Mp pasHbiX MaBeHHAX Mapa. 

B TO Ke BpeMA IIpHMeHeHHe TenAOBbIX TpaHcsbopMaTopoB TpebyerT 
AOOaBOUHLIX MEPBOHAYAAbHBIX 3aTpaT, a TakKx%Ke  9IKCMyaTalMOHHEIX 
pacxogos. Tlostomy paivouaibHOCTb mpuMeHeHUA TeMoBbIX TpaHcdop- 
MaTOPOB OJKHA ObITb B KaxKOM OTICIbHOM cCAy4ae 9KOHOMHYeCKH 
oOocHoBaHa. 
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LI pHMcteHHe TehIOBLIX HaCOCOB, CYAN ALIN HOBLILMeHH TEMie- 
paTypb! HCNOL3YCMLIX TeltonocuTeeH, HaHOosce palNOaiLuO B ycTa- 
NOBKAN, CAYKAWIMX JLIM CO3NaIMA UCKYCCTBCHHOLO K.IMMaTa B TCULTHe 
BCerO TOMA, a TakOoKe JIA OTONUNTIbHO-BeHTHAHILHOHHOLO i Obl rOBOTO 
TenAOCHaAOKeHHA TaKHX TlorpeOurese, yY KOTOPLIN HMcloTCH COOTBCT- 
CTBYIOUIME HHBKOTeEMMepaTy plble HCTOUNHKH Tela H Lid KOTOPbIN IpU- 
MeHCHHE ILeHTpaTHZ0BaHOLO TemlocHaOKeuny OF TOTL ro MecrTubim: yero- 
BHM tleleecooOpa3no. 

[I pumMeuenne Tel1OBLIX HaCOCOB We.TecoOOpa3zno Take JIA HCHOJTD- 
BORAT HH8KOTeEMITCpaTyPHbIX 2HEPrOpecypcoB B BILE HarpeToH BOLI, 
OXTMKAGIOULH TPOMbIULICHHbIe Meu, CTMBUOK ODITOBOH BOLIbE H 3dr pHxs- 
HEHHOLO KOIMLeHCaTa TpOMbILUeHHOPO TeNJONOTPeO.ICHHA, @ TaKKE BTO- 
PHYNOFO MpOH3SBOACTBCHHOPO Mapa, NOTYtaeMOPO B MpOlecce AMCTHATAILH 
KIULKOCTeH, BbILapHBaHHA PacTBOPOB H T. J. 

B pane ClydaeB MOXKCT OKA3aTbCA PAILHOUAALULIM HpHMeHeHHe TeI1O- 
BbIX HAaCOCOB JLIA HCHOAb30BaHHA HarpeTOH OX KAIOULCH BOLL) KOH LEH 
CaHHOHHDIX TYPOHIE TeMIOBLIX QleKTpOCTaHiLMl, 

Tensospie Hacochl, 3samcumomue co6oiw TOLL wr renstociab Kaolinite 
KOTCAbIEe B UaCTH SOKPLITHA COOTBETCTBYIONIHN TEILIOBbIX Hal py30K, 
MOFYT FaTb SHANHTEIbHYIO SKONOMHIO TOMAHBA CHaBHHTeIbHO C ApyeuMit 
cHocoOamn TeraocnaOxKenhs. Osako TphMeteine TCHOBbIX HacocoB 
rpeoyer SHOUHTCADHBIX H@PBOHAGAIbHLIX GaTpaT Ho OKCILTYaTaMOUHLIN 
pacXOJlOB, a THOKE YMCHbUlaeT BLIPAHOTKY TCHACPUKALHONNOH B1CKTPO- 
gnepriw ua TOtl, ecam remopaa warpy3ka, POKpLibaemad TCHAOBBIMI 
HacocaMH, MOKer Oblth TakoxkKe uoKpbita typOnuamu TOIL. Tlogromy 
NPHMeHCHHE TeETAOBbIX HaCOCO3 AOLDKHO ObITh B KaKAOM CTyYae SKONO- 
MHNCCKH OOOCHOBAILO. 

[Ip pewecHHH BONpOCa O NPHMeHEHHH TCHOBLIN HACOCOB CACHYeT, 
WapALy C SKONOMHYECKUMH MOKA3ATEIAMH, YUNTEBATL NPOHSBOACTBCHHDIC 
i CaHHTaplo-rurnennueckne TpeOoBalHsA OOCAYKNBAeMLIX NoTpeOuTetcH, 
a TAKIKE YCOBHA IKCILIYATAUMH, B OTHOLUCHHH KOTOPbIX TEMAOBLIC HAaCOCH, 
C HX IIpOcTbIM H Je@fKO aABTOMATH3HpyCMbiM OOCAYANBAINeM, HMEIOT 
CYHICCTBCHHDIE TpeHMyllecTBa Nepe BapHaNTHLIMH CHocoOaMH TenA0- 
CHaGIK CHAS. 


B. Cocmasaenue gHepeemureCnhux OUAUdHCOB 


Pacxounyio Ho TpHxoanyio “acTH 9HeproGaaicok NO MOUMOCTH 
QHEPrHuH HeOGXOAMMO COCTaBAATD GpavKO yiueprerwHUccCKHe BBO NO- 
rpeouTresch. 

Pacxojuad M MpixosHad uacTH giepreTuuecKoro Oasjaica M0 MOIIL- 
HOCTH COCTABAMIOTCA 34 XApakTepHbie 3HMHHE HU JieTHHe paOoune CyTKH. 

Pacxo;.Wasn HW TpHxXOjHad YacTH gleproOasatica no 9eprHH cocTa- 
BAMOTCH 3a TOA, COOTBETCTBYIOULNA 3aanHOMy YpOBIIO PasBUTHA pac- 
CMaTpHBaemMoro OOLCKTA. 

PacxOANad YaCTb 3HeproOataHcoB MO MOUHOCTH H MO SHePrHHe 


Daca. a Le ieee t 4 fe Home pu f- 


PDO 
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re: 
Enomp. t—— PacXOA 9H€PrHu AAHHOFO Bua 3a MpOMexKYTOK BpeMeHH F; 
Enomeput— MOTepH SHEPrHH BO BHYTPHNOTpeOuTeABCKUX CeTAX H 
BHYTPHNOTpPeOuTe/IbCKHX SHE pron peoOpas0BblBalOlluXx 
YCTaHOBKaX 34 MPOMeEXKYTOK BpemeHH Ff. | 
Tipuxoanad wacTb sHeprodanaHca: 


Enpuc. ia Eom. Pp. t+ E nepe. | oa Ey. t+ acy. lf» 
rie: 
Enpuc. t— OTNYCK SHEPrHM AaHHOrO Bua; 
Eum. p. t-—— KOAMYECTBO 3HEPPHH, OTNYCKaeMOM 3a C4eT HCI01b30Ba- 
HHA BTOPHYHbIX SHEPreTHYeCKHX PeCypcos; 
Eneps. p. t — KOAMYECTBO SHEPIHH, OTNYCKaeMOe 3a C¥eT HCNO1b30Ba- 
HHA MePBHYHbIX SHEPpropecy pcos; 
ey. t— KOAMYeECTBO 9HEPrHH, NOAyuaemoe NyTeM WeHTpaH30BaH- 
HOrO 9HeprocHaOxKeHnHA; 
Eoey.t —KOAWYECTBO 3HEPrHH, MOMyYaeMOe OT U30ANPOBaHHbIX 


MeCTHbIX YCTA@HOBOK, T. e. Ae€MWeHTpa/IH30B4HHbIM MYTEM. 
Ilpu 9ToM: 


/ 
em. Dp t= Eom. p. any i em. p. t 


; / 
Enepe. pt E’nepe. Pp. any i Enepe. p. ts 


rhe WHJeKC ony yKa3bIBaeT, 4TO COOTBETCTBYIOWLee 3HEProcHabxKeHHe 
NpOW3SBOAMTCA MpH NOMOWH TenmOBbIX 9HEproNnpeoOpasoBblBalOlHX 
yYCTaHOBOK. 

Jia KaxkJOTO W3 BapwaHTOB SHEpreTHyeCKHX OamaHcoB MO 9HEpPrHH 
OnpeweiseTcA 3HaueHHe Mpedaraemoro HaMH KOSPUUMeHTA PallLHOHadb- 
HOCTH HCMOAb3OBaHHA TONMIMBA AIA 3HeprocHaOxKeHun pakona (KAU 
OTHeIbHOFO OObeKTA), NpeactaBlsoulero co6o1o KOspMuuHeHT nove3- 
HOrO MeHCTBHA CYMMAPHOrO SHEprocHaOxeHHA 3a CHET TONAMBAa 


Q,-Q, + (W— W,) 860 
K ». a) O ’ 
Ton 





Fle; 
Q,— o6uwHH pacxot Tenwa Man cpeaHe HU HH3KOTeMNepaTypHbIX 
npoueccos (tf < 300°C), KKaa; 
Q, — 4aCTHUHOe NOKpbiTHe Q, 3a CueT PHAPOIEKTPOIHEPFHH, KKQAA; 
W — o6um pacxoa 9/leKTpOSHEpruu, Kem4; 
W,— uacTuuHoe noKpbiTne W 3a cueT ruApodeKTpOSHepruUH, Kem4; 
Qron — CYMM4pHbIM pacxod Tela B TONAMBe 11a 9HEprocHaOxKeunA, 
KKQA. : 
Kosp®uuneHT PauHOHaIbHOCTH HCNOJIb30BaHHA TOMIMBa TEM BbILLIe, 
yeM 3HAYHTebHeEe HCNOMb3YIOTCA BTOPHYHbIe 9HEpropecypchl NoTpebu- 
Teme SHEPrHH DAA MOKPbITHA ZHEpreTHYeCKHX HAarpy30K MOC.TEDHHX. 
Ha oOcHOBe BapHaHTOB 93HEpreTMyeCKHX  GOataHCOB COCTAB.IAIOTCA 
COOTBETCTBYIOWINE BapHaHTbl CXeMbl 9HeprocHaO»xKeHHA. ConocTaBsenve 
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TaKHX BapWHaHTOB CXe€Mbl 9HEProcHaOx*KeHHA NP MOMOLIM MeTO/la 9HEPro- 
IKOHOMHYECKHX KPHTepHeB AaeT BO3MOMKHOCTb BHIOpaTb HaHOovce pa- 
WHOHAIbHbIA =BapHaHT CXeMbl SHEprocHaO»KeHHs, MpHyeM pacxO/Haa 
"WaCTbh COOTBETCTBYIOleErO BapHaHTa 9HeproOanaHca OnpewesAneT ONTH- 
Ma.IbHble JHEPPOHOCHTeM NOTpeOeHuA. 


I. Onpedenenue epagduxos aaexmpurecnod nazpy3Kku TOLL 


IIpH mpoektHposanun pahouHott TOLL xapaktepupie cyTounble rpa- 
(HKH AKTHBHOM 37eKTpHYeCcKOH Harpy3KH 9HEprocHaOrnKaiOlleh CHCTeMbI 
CTPpOATCA MPHMEHUTE.AbHO K HeEHTPabHbIM PaCNPeeAMTeAbHbIM NYHKTaM 
cucTembl. I]lpH mMpoeKTHpoBaHHH MpoOMbILeHHbIX TOL] tTakue rpaduku 
OAKHbI CTPOHTbCH Ha 9HEpre- 
THYe€CKHX BBOJax NoTpeOuTeviett. 
Ilokppitwe §=TaKHX ~=—s FpadbuKoB 
31€KTPHYeCKHX Ha" Py30K OCHOB- 
HbIMM PpyMMaMH 91IeKTPOCTaH- 
UHH = 93HeEprocHaOoKawuleli cH- 
CT€Mbl M MpOekTHpyemBIx TOLL 
AOJ2KHO TPOW3BOJHTBCA B COOT- 
BeTCTBHH C pHc. 4, a MMeHHO, 





SUMAULE CYMKU AeMmHue CYUMKU 

4 of B HWKHEA YacTH LlpadHKoB 
Puc. 4+. Onpexenenwe CYMMapHbIX rpadH- AOKHA pacnOwvlaraTbcaA TenJo- 

KOB 9ICKTpHYecCkKOH Harpy3kH TOLL. (PHKaUMOHHAaA =. 9.1K TposHeprua 


TOU (W,), B BepxHeH uacTH 
rpapukos — 31eKTpOsHeprua, BbIpaGaTeiBaemaa Ha TSC (W.). Ocraw- 
WIHECA HENOKPBITBIMH CpeAHHe YaCTH CYTOUHBIX fpaduKOB Harpy3Kku 
LO-DKHbI MOKPBIBAaTbCA 34 CH€T KOHJCHCALMOHHOM 9eKTPOSHEprHH, BLI- 
paOaTpinaemoh Ha KOC (W,.), a Takxe Bbipa6aTLIBaeMOM KOHACHCALLMOH- 
HbIMH XBocTaMH TOLL (W,.. 2). 

Ilokpbitne rpapukoB Harpy30K 9HeEprocHaGxKatouleH CHCTeMbI ompe- 
eaneT CYMMapHble rpaduKH IieKTpHYeCKOA Harpy3KH mpoeKktupye- 
MUX TOLL, a Takoxke BeAMYHHY HeEOOXOAMMOTO CyMMapHOrO KOHJeHCa- 
WHOHHOrO xBocta TOLL. 


Al. Boi6op anepeemureckux munob’ u napamempos 
mypOoeenepamopHux azpezamos TILL 


Ilocne onpetenenua rpaduKoB 3HeEpreTHyeCcKHX Harpy30K MpoeKTH- 
pyemof TOLL sri6upatorca sHepreTHueCKHe THMbI HM napaMeTpLI Typ6o- 
revepaTOpubix arperatos TOLL. 

SHepreTuyeckHe THM! TypOorenepaTOpHHx arperatTos XapakTepH- 
3YIOT MOCAeAHHe B OTHOIMEHHH NOKPbITHA HMM PpaduKos 3.1eKTpHyeckon 
H TenaoBoh Harpy30K TOLL, 

B 60/IbUIMHCTBe Cay4yaeB HEOOXONMMAS BEHYMHA KOHMeHCalMOHHOPK 
XBOCTa TeNOPHKAaWMOHHBIX arperaToB THnNOoB KO u KOO ua cospemeu- 
HX TOLL sHauyvTeabHO MeCHbIWe MAKCHM@JbHOM BBIHyKACHHOH MOULHOCTH 
TypOoarperaTOB, NPWYeM HMCHHO MOCACTHAA LOJKH2 COOTBETCTBOBATh 
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HOMHHAJbHOK MOULHOCTH TypOoarperata: 


Pown. ware = Pm. waxe + Pr. MUM mS Fey 
rae: 

Pin. maxe — MAKCMMA@JIbHad TeNOuKaWMOHHaA MOLLHOCT TypOoar pe- 
rava, pasBMBaemMad MPH MaKCHM@IbHOM OTMycKe mapa 
ar per atom; 

Px. wun — MHHMMA/IbHad KOHACHCAlMOHHaA MOLIHOCTS, pa3BuBaemaa 
NpH TaKOM Pe€KHMe TeMAOPUKaLMOHHEIM arperaTom 3a 
CucT MHHHM@bHOrO Mponycka mapa B KOHJeHCaTOp 
TYPOHHbI AA ycTpaHeHua ,cyxoro xonaé KOHeHcaTOpa. 

Bo MHOrWX CyyaAx wWelecoo6pasHo ycTaHaBaMBaTb Ha COBpeMeH- 
HbIX TOLL TensopukauMoHHpe Typ6oarpeiath c KOHJ€HCalMOHHbIMH 
XBOCTaMH Py. gg. < Py. Tem He MeHee cOoBeTCKaa 9He pr OMALUIMHOCTPOH- 
TeAbHaA MPOMBILUACHHOCTh H3TCTaBAMBaeT O HaCTONLWerO BpeMeHH 
TeNAOPUKaWHOHHbe arperate! TunoB KO un KOO roapKo c KOHmeHCAa- 
ILHOHHbIMH XBOCTaMH P,. 2 == P,. 

Jaa MOKPbITHA TEMAOBEIX MPOH3BOACTBEHHL:X Harpy30K Han6ouee 
PalHOHaTbHO, BO MHOrHX CayyaaxX, MpuMeHenHe TYyp6orenepaTOpHbix 
arperaTOB C TypOHHaMM C MpOTHBOaBleHHeM, 

OkoHuaTeAbHLIM BLIOOp 9HepreTHYeCKUX THNOB MNapaMeTPOB OCHOB- 
HBIX arperaTop TOLL wesecoo6pa3no mpoussOANTh pH NOMOUIM 9Hep- 
PeTHNECKUX XapakTepucTHK TOL, onpeneasiciuMx Aaa TOrO uaM Apyroro 
BapHanTa SHeproobopyAOBaHHA CTaHUHH TOTHbIA ronoBof pacxon 
YCTOBHOrO TONAMBA CTaHiWeH, HeOOXOAMMbIA LAA NOKPbiTHA 3aaHHbIX 
rOAOBBIX TPpaPukKOB CpeAHHX MECAYHBIX TeMVIOBBIX H 9/eKTPHYeCKHX 
Harpy30K TOLL. 

[Ipaktuyeckoe MpuMeHeHNe mpeanaraeMoH MeTONUKH B YCIOBHAX 
MpoekTHpoBaHwaA TOLL MowkeT aTb 3HaYHMTe/IbHbIA §=S3KOHOMMUeCKHR 


3 ext. 


V. Ilpumepuoe conocTaBwenve ABYX BapHaHTOB npoekTuposanua TOL: 
a) 10 NpakTHkyeMOH AO HaCcTOAUero BpeMeHH MeTORHKe 
H 6) nO MeTOAHKe, Npexmaraemo B cTaTbe 


McxomHble AauHube. 


1. MakcuMastbubift uacopo pacxo. mapa ua IPOH 3BOACTBEHHHe 
MeXaHH4eCKHe eM (AIA Ky3HeyHOrO Wexa) 150 m/4ac npn 10 ama. 
CoorpeTcTByWiuHA CpeHHM pacxoa napa 3a paOouee Bpema 135 m/uac., 

Poopad MpOMOMKUTeAbHOCTD AaHHOM Harpy3kH 307 CYTOK, No 
21 yac. B Kable CYTKH, OrpaOoTaBuinh Mmpou3BOACTBeHHBbIA map 
H3 MO/JIOTOBbIX arperaToB wMeeT MaBaeHHe 1,3 ama u coctTaBaaer 
OKON0 90°/) OT COOTBETCTBYIOUINX KOAMYECTB NpOM3sBOACTBEHHOrO mapa. 

2. MakcuMaibHbif yacopoH pacxog Tenia Ha OTONMTeAbHO-BeHTHAA- © 
WHOHHbIe H ObITOBbIE WeAH COCTaBAAeT, MpH pacueTHOoH Temlepatype 
HapyXHOrO BO3styxa (— 30°C), 70 mexkaa/uac. Coortsercrsyiouun 
CpeaHHH YaCOBOM pacxOd Tela 3a OTONHTeEAbHBIK Me pHON, DANTeAb~ | 
HOcTbw 9000 4ac/z00, cocraBaner 35 m2xKaa/4ac. I] po07.KUTEABHOCTh 
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oronuterbHoro nepwoaa 5000 uac. MakcumaibHan Temlepatypa cere- 
soll BOALI B Mpamofi Maructpaau 130°C, B oOpatHoh 70°C. 

3. Pacxol mapa Ha MpOH3BOACTBeHHble HarpeBaTeAbHble WeAW CO- 
crapiseT oKO0 30 m/“ac mpH 4 ama B TedeHHe 307 pa6ounx CyTOK, 
KPyrOCyTOUHO. 

4. DaekTpwyeckne Harpy3Ku TOLL ne 3ananbl, Tak Kak OOcAyxKH- 
paemoe 9TOH CTaHWMef MpOMBIMAeHHOe MpeANPHATHE MOXKET Boodle 
HOAHOCTbIO CHAOHAaTLCA BIeEKTPOSHEprueH OT paHOHHOH SHEProcncTeMbl. 


90 ama, 500°C 





Puc. 5. FIpwHunnMatbHad TemioBpad CXeMa TIL no 
BapuaHTy @ (4aCcTH4HAA) 


1 —koreabHle arperatpl (4 X 120 m/uac); 2-—- TypOorenepaTop- 

Hble arperaTh (2 X BIIT-25); 3— MoaotTosble arperarbi, 4 — pe- 

AYKUMOHHO-OXaLHTeAbHAA yCTAHOBKa, § — oTNyck Mapa Ha Mpo- 

H3Bd ACTBCHHbIe HarpeBaTeAbHbie Wea, 6 — ocHOBHbIe ceTeBble 

nomorpepatein; 7 — THKOBbIe CeTEBbIC nogorpesate.n; & — oro- 

IIMTCADHO-BEHTHAALMOHHDIe «©6060 OOBITOBbIe = TEM OMPHEMHHKH, 
9—ceTeBble Hacocbl 


Ha puc. 5 uw 6 noka3aHbl MPHHUMNMAIbHble TeMIOBbIe CXEMbI ABYX 
YNOMAHYTHIX BbILMe MPOCKTHHIX BapHaHTOB. 

B papwaute a (puc. 5), B OTAMUMe OT BapHaHTa 6 (puc. 6): 

1) BTOpuyHbie 3HEpropecypchl B BHC oTpaOoTaBwmero MpoHu3BOl- 
CTBeHHOrO Mapa BOOOWE He UCNObSyIOTCA, 

2) mapoBad Harpy3Kka AA MpOUu3sBOACTBCHHbIX Har PCBaTeCJIbHbIX 
ene MOKpbiBaeTCA CB@XKHM MapOM H3 KOTCAbHBIX arperaTOB Wepe 
peYKUMOHHO-OXJaAHTebHYIO YCTAHOBKY, a He TEITOBbIMH TpaHcpopMa- 
TOpaMH, KaK B BapHaHTe 6; 

3) nua TOU ycranaBiuBaiwtca Apa TypOoreHepaTOpHble arperata 
C TypOuHaMH HaHOonee CHUKHOTO SHEPreTH4eCKOLO tuna KOO, T. €. 
¢ jByMA peryaupyeMbiMH OTOOpaMH Mapa H C KOHMeHCauMeh, TOrDa 
KaK B BapHaHTe 6 yCTaHaBaMBaeTCA arperaT C TypOuHow Tuma IT, T. e. 
¢ NIpOTMBOAaBeHHeM, WH arperaT C TtypOunow Tuna KO, T. e. € OHHM 
peryMpyembIM OTOOpOM Napa Hu KOHMeHCalHeh, 

4) nMKOBLIM CeTeBOH MOOrpeBaTeb MUTACTCA TOABKO CBEHKMM napomM 
uepe3- POY, Torna Kak B BapMaHTe 6 NNTAHHe 9TOTO NOAOTpeBatedn 
NpOU3BOAMTCA MapOM 43 TYPOHHbI Il yepe3 peyYKTOpbl WH TObKO B HE- 
SHaYMTeIbHOM YacTH CBexHM mapom yepes POY; 
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5) BcneACTBHe OTCYTCTBHA HCNOAb3OBaHHA OTpaboTaBUerO NpoON3- 
BOJCTBEHHOrO Mapa, YHCIO KOTC/bHbIX arperaTOB B BapwaHTe a@ COCcTa- 
pinet 4 no 120 m napa/uac, Torfda Kak B BapHaHTe 6 MOCTaTOUHO 
YCTaHOBHTb TOAbKO 3 KOTeAbHBIX arperaTa C TOM 2%e HOMMHAIbHOM 


NapONpOu3sBOAUNTEAbHOCTbW. 
B spapwaute 6 (puc. 6) oTpaboTaswufi MpoHsBOACTBeHHBIA map 


HCNOAb3SyYeTCHA B NepByto oyvepeltb JAA NHTAaHHWA CeTeBLIX MNODOPpeBa-~ 
Tenefi 9, u3 KOTOPBIX HarpeTas CeTeBand BONa NOCTyMaeT alee B OCHOB- 
Hble ceTeBbie modorpesatean TOLL. 


90ama 500°C 


V 
aC) 


Aes PLO gas Ge 
oa - 


ot I (2) L \10 ] 
519 


i a 
malt 
in 


aL HD 
€ 


Puc. 6. Tpunyunnanpyaa Tenaosan cxema TOLL no 
BapHaHTy 6 (yacTHUHas) 


]—Koteabubie arperatpl (3 x 120 m/4ac); 2~tTypOoreHepaTop- 
Hoi arperar (1 X BP-25); 3—Typ6orenepaTOpHBA arperat 
(1x BT-12); 4— TenaoBok TpancopMmatop 30 m/xac npn 4 ama, 
5 — OTMycK Napa AA@ MpONSBOACTBEHHDIX HarpeBaTeAbHBIX Leen; 
6 -—- MoaAOTOBbIe arperaThl; 7— OUNCTHTe 1b OTPAGOTaBUero Napa; 
8 —tTyp6orenepaTopHbin arperaT (1 X MK-12); 9—ceTespie no- 
AOrpesaTeaAw Ha OTpaGoTaBLIeEM MPOH3BOACTBEHHOM T1ape, 
10 — ocuHoBHble ceTesble MoxorpesateH; J/ — MUKOBbIe ceTeBbIe 
nogxorpepateau; /2— peAyKUHOHHO-OXAaAHTeAbHaH YCTaHOBKa, 
13 — peayKTop 


B octaibHoh uacTH oTpa6oTaBWHh MpOn3sBOACTBeHHbIA Nap MATAeT 
Ty p6oreHepaTopHEI arperaT oTpa6oTaBwiero napa c TypOuHOW THNAa MK, 
MOWMHOCTbIO 12 m2em, ycTaHaBAMBaeMbIN OKOIO Ky3HeYHOrO Wexa. 

XapakrTepuctTuka 3HepreTuyeckoro O6opynoBanna TOLL, npHHuMaemoro 
B CpaBHMBaeMblX BapHaHTax a Hu 6, Mana B Taba. |. 

Bapnant 6 cocTaBieH Mpv MOMOULM MeTOJa KOMMAeKCHOTO = pac- 
CMOTPeHHA C YYeETOM HCXOMHBIX H OOpaTHO CBASAHHBIX C TOU gaxto- 
DOB: B BHJle TENAOBLIX Harpy30K, BTOPHYHBIX 9HepropecypcosB, sHepro- 
npeoOpasospiBatolluX YCTAHOBOK, paCxXOMOB TONMAMBa Ha SHEPrONpous3- 


BOACTBO HW Ap. 
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Tabauya | 
XapakTepuHcTHKa 9HepreTHyecKoro O6opyszoBaHHa TOIL 





[[poeKTHbie BapHaHTbI 
Jue proosopy 10BaHHe i i 
TOL 
a 





6 





Koteabnbie arperatpr 4 120 m/4ac | 3 120 m/4ac 





TypOorenepatopubie arpe- | 2 arperatano25 mzem| 1 arperar—-25 mzem 
ratbl c TypOuHamH KOO c typ6nxHon II (BP-25); 
(BITT-25) 1 arperat 12 mzem 

c Typ6HHOH KO (BT-12); 

l arperat c Typ6uHOH 

MK 12 mzsm (MK-12) 





Pa6ouaa peaxyKWUHOHHO-oxsa- | POY npon3BoquTerb- — 


AMTe1bHaa YCTaHOBKa HocTbI0 70 m/4ac 
(POY) (90/4 ama) 
a re chr 
Tenosoli Tpancdopmatop — [lapoctpyHuplii TenmszoBon 
TpaHcPopMaTop, Ipou3- 
BOAMTCALHOCTbIO 


30 m/4ac npn 4 ama 
(P,=10 ama, P= 
== 2 ama) 


Ta6auuya 2 
TeXHHKO-39KOHOMHYeCKOe CONOCTABJeHHe BapHaHTOB @ H O 


IlpoekTHble BapHaHrTbl 
TeXHHKO-3KOHOMHUeCKHe NOKd3aTeJH 


: 6 





CyMmapuple lepBoHayadbHble 3aTpatbl Ha TOL = Ke. = K,. 56 < 9,8 on 





CyMM4pHble @xKerOAHbI€e PacxOAbl. . | HM, 56 < 0,8 Hy g 








1) HCHOAb30BaHHA OOpabaTbiBaemMoro MpoK3- 





Tonoran 3IKOHOMHA YC.IOBHOrO TOMAHBa 3a CYeT: 


BOACTBEHHOrO Tapa . 45 000 
2) 3a CueT yBeaHueHHA BbIpaGoTkKH renuou- 
Kal[HOHHOH 9JI€KTPOSHeEPrHH pH HaaHuHH 
TENJOBOrO TpanciopMmatopa . . 8 000 
CyMMapHaad rOOBaA 9KOHOMHA . — 53 000 


ITpumeuaunue: K 


ca CYMMapHble MePBOHaYaIbHbIe 3aTpaTbl MO BapH- 


aHTy a 


Mg -—CYMMapHble @:KerORHble pacxObl MO BapHaHTy a. 
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Bui6op ONTHMAIbHBIX 3HePproHOCcuTeteh NOTpeO.1eHHA, yoxKe 3alaH- 
HbIX B HCXOAHBIX JaHHbIX, ABAA€TCA B 9TOM pacueTHOM MpHMepe 43- 
JIMLWHHM. 

B ra6a. 1 mpyusenen TO1bKO HanGonee pauHOHabHbBI u3 pana Ba- 
puanToB 6, COMOCTaBAeHHe KOTOPBIX B YC/IOBHAX MaHHOM CTaTbH OT- 
nawaer. 

B a6... 2 avo TeXHHKO-9KOHOMHYeECKOe CONOCTABIeHHe paccMaT- 
PuBaeMbIX BapHaHToOB au O. [Ip 9TOM ycaOBHO oONyuleH WeAbIA pad 
cakTopos, ele HO7ee MOBbIWAIOUIMX OTHOCHTebHY!O 9KOHOMMYHOCTb 
BapHaHTa 6 CpaBHHTebHO C BapHaHTOM @: 9KOHOMHA TOMIHBA 3a CueT 
paOoTbl MHKOBOrO CeTeBOrO NOAOrpeBaTeA B OCHOBHOM He Ha CBexKeM 
Mape W3 KOTeAbHbIX arperaToB, a Ha Mape, OTOHpaeMOM U3 TenAOdU- 
KauHOHHOH TypOuHD! BP-25, 3Ha4HTebHOe yBeMYeHHe PaCXONOB TO- 
N/IHBa Ha BbIPAGOTKY KOHJCHCALMOHHOH 97eKTpOSHeprun Ha TOL] B Ba- 
puaHTe a, B JeTHeEe BPeMA, KOrAa pe3KO YyMeHbUIaeTCA MapoBad Ha- 
rpy3ka TypOun KOO u ap. 

ConoctaBiieHue oO60HX BapHaHTOB a u 6 B TAO. 2 NOKa3biBaeT 
HECOMHEHHOe TEXHHKO-9KOHOMHYECKOe MPeBOCXOACTBO BapHaHTa 6, COCTAB- 
JI@HHOTO MO MeTOAHKe, NpeAAO%#xKeCHHOM aBTOPOM CTaTbH, Neped BapnaH- ; 
TOM d, COCTA4BACHHbIM MO MpakTHKyeMOH O CHX NOP MeTODHKeE. 

Bapuaut 6 TpeOyeT 3HaYHTeTbHO MeHbUIMX CYMMAPHbIX NepBOHa- 
UaJIbHbIX 3aTPaT, a TaK2Ke€ 3HA4HTeJIbHO MCHbIUMX CYMMADPHbIX ekKerol- 
HbIX PaCXOJOB, 4€M BaPHaHT @, aBah Mp YTOM 3HAY4HTe/bHYIO erke- 
fOMHYIO S9KOHOMHIO TOMIMBA. 

Takof sdekT Mp MpumMeHeHuH MpenaaraemMOH B WaHHOM cTaTbe 
MeETOAHKH OOYC/IOBAMBaeTCA, KaK MOKAa3bIBaIOT pacueTHble MpPHMepb, 
SKOHOMHeH B NepBOHAYabHbIX 3aTPaTaX, BCJIEACTBHE YME€HbIeHHA 
MOLIHOCTH OTJ@bHbIX IIEKTPOCTAHUMK MW SHEprocHaOrmKaloUleh CHCTEMbI 
B WeJ1OM H 39KOHOMHeM B CYMMAPHBIX paCXOMax TOMIMBa Ha 9HEProcHad- 
*wKeHHe pahHoOHa WAM OTMeAbHOrO 9HEpronoTpeOsaioMlero OObeKTa. ITO 
AOcTuraeTcaA MyTeM PallMOHabHOrO HCNOJb3OBaHHA BTOPHYHHIX 9HEpre- 
THYCCKHX pecypcoB H IIPHMeHeHHA TeNMOBLIX SHEpronpeocOpasoBblBa- 
IOMMMX YCTAHOBOK, HadexKauero BbIOOpa OCHOBHOM CXeMbI 3HeEprocHab- 
*KCHHA WH PpaPHKOB 91eKTPHYeCKON HW TeNAOBOK Harpy30K MpoekTupyemok 
TOW Ww mpaByabHoro BblOopa sHeEpreTHYeCKUX THNOB HM MapaMeTpoB 


OCHOBHbIX arperaTOB CTaHUHH, a TakoKe MapaMeTPOB HU CTPyKTyDpbl 
TOLL B wez0oMm. 


Tloctynuia Bp geKa6pe 1955 r. 


sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 


sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 


Huse. C. H. MATKOBA 


3JIEKTPHYECKOE TOPMO)KEHHE FHAPOPEHEPATOPOB 
C WEJIbIO OBECMEYEHHA BO3MOMKHOCTH TPEX®A3HOrO 
ABTOMATHYECKOrO MOBTOPHOFO BKJIKOYEHHA 
OJMHOYHON JIMHHH 


Baegenne 


io cuX Mop 91eKTpHYeCKOe TOPMOMKEeHHE Mpeiaraiocbh Kak cpell- 
CTBO JIA MOBDILNeCHHA AHHAMHYeECKOH yYCTOHYMBOCTH 9.1EKTPHYeCKHX Mepe- 
mau wu cucrem [1, 2, 3, 4, 5, 6]. Oanako uMewrtcs BbICKa3bIBaHHA 
[3, 4], 4TO OHO MO2KeT OKa3aTbCA ZBbpeKTHBHBIM Ha OAHOUeETNHBIX 
JMHHAX IICKTPOMepelauv, MpHyeM MO3BO.INeT MPUMCHHTb Tpexda3Hoe 
aBTOMAaTHY¥eCKOe NOBTOpHOe BKOUeHHe (TATIB). IIpn atom Takue dak- 
TOPbl, KaK BeJMYHHa Harpy3Oy4HOrO CONPOTHBJeCHHA, MpeHasHayeHHOrO 
AIA QACKTPHYECKOTO TOPMOXKEHHA, OMTHMAIbHbIA MOMEHT BKJIIOYCHHA H 
OTKJIOUEHHA S3TOFO COMPOTHBJICHHA, a TaKoKe BAMAHHE MapamMeTpos, 
XapaKTePH3yIOUNX MlekTpONepeayy, HCCeEMOBaHbI He Oblan. Hactoa- 
ulas paOoTa UW CTaBHT CBOeH WeIbIO HCC1CNOBaHHe BO3MOXKHOCTH MpH- 
MeHeCHHA Tpexda3sHOro aBTOMATHYeCKOrO MOBTOPHOFO BKAYeHHA OLH- 
HOYHOK JIMHHM =Mpu OCYUIeCTBIICHHH 91IeEKTpHyYeCKOrO TOPMOKeHHA 
ruaporenHepaTopos CTaHuHH. 

Mudporenepatop, BceacTBve CBOeH OTHOCHTeCAbHO HU3KOH WHeEpLLuH, 
HMeeT OYCHb 3aMCTHYIO TCHCHWMIO K 3HAYHTEJIbHOMY MOBbILUCHHIO CKO- 
POCTH MpH KOPOTKHX 34MbIKaHHAX H MOTeEPAX HAarPY3KH, COMPOBOXAal0- 
UIHX KOPOTKHe 34MbIKaHHA. ITO MOBbILIEHHE CKOPOCTH OCOGeHHO CH.1bHO 
MpOABAeTCA B C1yuae, KOP1a PHLPOCTAaHUMA CBA3AHa C CHCTeMOM O/H- 
HOYUHOK anHnen. [I pw OTK AIOUCHHH TaKOH AMHHH MOcAe BO3HHKHOBCHHA 
KOPpOTKOFO 3aMbIKaHHA H MpH mocaeayiouem TATIB yroa pacxoxienna 
POTOPOB CTAaHHHM WM CHCTeMbI, 4 TaKKE CKOPOCTb OTHOCHTE.1bHOrO BH- 
HKEHHA POTOPA CTAHIUMA MOFyT OK43aTbCA 3HAYHTC/bHBIMH H CTAHUHA He 
CMOKET yMepoKaTbCA B CHHXPOHH3Me C CHCTeEMOK. 

OnbIT 9KCNyaTalnu MOKasbiBaeT, YTO OOJIbIUHHCTBO NOBpexkKAeHHH 
AMHHH 31eKTpONeperaun — OAHOPasHLIe 3aMblKAaHHA Ha 3€M.110, perme 
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OblBaloT AByXxda3uble KOPOTKHe 34MBIKAaHHA, elle pexke — AByxdasupie 
KOPOTKHe 34MbIKaHHA Ha 3eM1I0 H COBCeEM peKO— Tpexda3Hble KOpoT- 
KHe 3aMbIKaHHA. 

CnrenyeT OTMeTUTb, YTO B CyYae OLHOASHBIX 3aMbIKAaHHH Ha 3eM/1I0 
HCNOAb30BaHHe OAHOMA3HOrO aBTOMATHYECKOTO NOBTOPHOrO BKJIOYCHHS. 
(OAIIB) seTpeyaeT pal 3aTpyAHeHHA: ycTpOficTBO OTJeAbHOrO MpH- 
BOla K KaxOH case, BBeAeHHe MONOAHHTEbHBIX OpraHoB —- H30Kpa- 
Tee NOBpexXMeHHbIX ta3, yCO*KHeHHe PeeHHOM 3aLMTbI BCeM SHEp- 
rocucTembl H T. a. Kpome Toro, B cay4yae HeycnellHoro O1HOda3HOrO 
ABTOMATHYeCKOFO NOBTOPHOrO BKAOUeHHA AAMTeAbHaA paOoTa B HeNou- 
Hoda3HOM pexKHMe Ha ODHOWeENHOM JHHHM CBA3H MeXxKDy CTaHilMeh 
CHCTeMOM BCe paBHO He MpHMeHHCTCA, H3-38 3HAYHTC/IbHOM HECHMMET PH 
Harpy3KH Ha TeHepaTopax, WH MpH YCTOMYMBOM MOBpexKMeHHH TakaA 
JIMHHA MOAHOCTbIO OTKOYaeTCA OT cHCTeMbI. B cBa3H C S3THM BeCbMa 
*KelaTeAbHO HMMeTb JIA MAHHOK CxeMbl MpocToe HW HalexKHoe yCcTpoH- 
cTBO, ReficTByioulee He TOAbKO Mp O2HOa3HOM 3aMbIKaHHH, HO H MpH 
m060M ApyromM Bude MoBppexaenns. Kak MOKa3aW MpeABapuTebHbie 
pacueTbl WH MOCTeAYOWIMe SKCNePHMEHTAaJIbHble MCC/1eMOBaHHA Ha MOeM, 
QIEKTPHYeCKOe TOPMOXKeHHE NO3sBOAKeT mpuMeHHTb TATIB 4 coxpaHuTp 
TeM C4MbIM CHHXPOHHY1O paOoOTy CTaHUMH C CHCTeMOM Nocae HeycTOH- 
UHBbIX HOBpexKeHHA Np BCeX BHJaX KOpOTKOrO 3aMblkaHus. I]pu 3TOM 
COOTBETCTBYIOWIHM OOpa30M NOsOGpaHHoe AIA SeKTpHYeCKOFO TOPMO- 
*%K CHUA aKTHBHOeG COMNPOTHBeHHe MOJKHO ABTOMATHYECKH BKAICUaTbCA 
IIpH aBapHHHOM pexkume. CrelyeT OTMeTHTb, 4TO B Cy4ae MpHMeHeHHA 
TANIB HukaKHX KOHCTPYKTHBHBIX H3MeHeHHA MpHBOa WAH 3allMTbl 
MelaTb He MpuXOAMTCA. 


TIpHHUHM HCHOAb30BaHHA 9/IEKTPHYeCKOrO TOPMOKeHHA 


TlefcTtpue 3/leKTpHyeCcKOrTO TOPMOXKeHHA PHAporeHepaTOpoB IIpH 
Tpexia3HOM KOPOTKOM 3aMBIKaHHH, OTKJIOYCHHH AMHHM WH MOCAeCAYIOULeM 
TATIB npoaHaiu3upoBpaHo Ha CxeMe puc. 1, a, MapaMeTPbI OTe/IbHbIX 
9.1eMEHTOB KOTOPOM BHIOpAaHbl, HCXOUA W3 YCIOBMA Nepeaun OT CTaHULMH 
MOLIHOCTH, paBHOM HaTypa/IbHOfi MOLWIHOCTH JIHHHH 91eKTpONepenaaun. 
liz sTOH cCXeMbl BHAHO, 4TO B CAy4ae CBA3H CTAHUHH C cucTeMOoH NOo- 
CPe€ACTBOM OJMHOUHOM AHHH Harpy304uHoOe COMPOTHBAeHHe, NpHMeHsHe- 
MOe JIA XIEKTPHYeCKOFO TOPMOMKeCHHA B ABAaPHAHbIX PeKHMAX, 101KHO 
NOMWKIOYATbCA MapalebHO reHepaTopy——Ha UIMHbI TreHepaTOpHOro 
HaNpsoKeHHA WH Ha WIMHbI BbICOKOrO HalpAKeHHA CTAHLHMH. 

[loc.eloBaTeibHOe CONMpoTHBeHHe He MOXKeT ObITb MPHMeHeHO, TAK 
KaK MOCAG OTKAIOYCHHA AMHHM TeHepaTOp OKakeTcad Oe3 Harpy3Kku. 
Harpy30uHoe CONMpOTHBAeHHe HOPMaIbHO OTKMOUeHO. Penehuad 3aluta 
MoaeT MMMyJIbC Ha BKJIOYCHHE CONPOTHBAeCHHA OMHOBpeMeHHO C NoMa- 
ye MMMYAbCa Ha OTKONCHHe JIHHHH Mp NOBpexTeHHH Ha Hel. 

YcuOBHA, CO3MaBaeMble TpexdasHbIM KOPOTKHM 3aMbIKaHHeM B Haale 
AMHHH Tp MpHMeHeHHH Harpy3OY4HOrO CONMPOTHBAeCHHA BeJMYHHOH, paB- 
HoH 1,00, moKa3aHbt Ha puc. 1,6 (3a Oa3HCHbie YC/IOBMA MpHHATHI 
HaTypabHaA MOULHOCTb JIMHHM H €€ HOMHHAbHOe Hall psrxKeHne). 
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HauatbublA yraosoh casur mpu 100-npoueHTHOH Harpy3ke paBen 
33°10" (TouKa a). 

Kora MpOHCXOAMT KOPOTKOe 34MbIKaHHe, OTaBaeMaa MOLLHOCTH 
reHepaTopa yMeHbulaetca co 100°/, no 14°), (rouka 6) u3-3a HH3KOrO 
KOSPPUULMEHTA MOULHOCTH B Wemw TOKa NOBpedkReHHA, 

[lepBu4HbIf ABuraTeb mponomKaeT pa3zsuBatb 100-npoueHTHbilt 
BPallaOllHH MOMEHT, HOITOMY POTOP Ha4HHaeT YCKOPAThCA (KpuBaA 68). 


a 


155 m26a 162 m28a 150 Km 140 webe 
220 Kb 


Cucmema 
M=6 | ° Uy =10,5 % 3 Z=0,078+j042 own Ue-105% — tecugueynod 
Xi= 30% Ry Rk, Y¥=/2,8 10°° om/em MOULHOCMEL 
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Puc. 1. PacuetHaa cxema 91€KTponepeaauM WH NpPHHYUWN NpHMeHeHHA Harpy3ou- 
HOrO CONPOTHBJeHHA 
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B Touke 8 MpOWCXOANT OTK0UeHHe KOPOTKOrO 3aMbIKaHHA, MpuyeM 
AMHHA OTK.UOUaeTCH H CBA3b C CHCTeMOM TepseTca (TONKA 2). B npome- 
*KyTKe 2-—O poTOp ycKopsetca 100-mpoueHTHbiIM BDpallaioulHM MOMeH- 
TOM. EcJM Mp 3TOM He NOAKOUNTh Harpy304HOe CONpOTHBAeHHe, TO 
OTHOCHTE€JIbHaf CKOPOCTb HW YO OUeHb OBICTPO yBesIMUMBAalOTCA MH NOCHE 
NOBTOPHOTO BKJOU€HHA CTaHUMA He YepXHTCA B CHHXPOHH3Me (KpH- 
Baa J). B TouKe O MpOMCXOAMT BKAWYeHHE Harpy3s0uHOrO conpoTuBae- 
HHA, TPH 9TOM B TOUKE 9 MOLIHOCTb, OTMaBaeMad TeHEPaTOPOM, paBHa 
167%/o, pOTOp HauHHaeT TOpMO3HTbCA (KpuBaa 23K). Tipu aocTwKeHHH 
POTOPOM TOUKH 3 MAOWAalKa TOPMOXKeHHA e934 CTAHOBUTCA paBHott 
NOWaLKe YCKOpeHHA a6620¢e. 

MOMeHT JOCTWKEHHA POTOPOM yrvia, COOTBeTCTByOUlerO TOUKE 3, 
re OTHOCHTEbHaA CKOPOCTb poTOpa NpuOmMxKaeTcA K HyAeBOMYy 3Ha- 
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"CHHIO, ABJACTCA HAW.IYYLUMM MOMCHTOM OTKIIOUCHHA CONMPOTHBeHHA H 
BKJIOUCHHA JIMHHH. OHaKO B OOWIEM Cily4yae, K 9TOMY MOMeHTY MOXKeT 
elle He OKOHYHTbCA BpeMA, HEOOXOAMMOE AA NEMOHH3AlLMH MECTA NOBpe- 
2KCHHA Ha JIMHHM WAM HeEOOXOAMMOe JA BKJIOUCHHA MACJIAHBIX BbIKJIIO- 
uaTeseh. PoTop reHepaTopa MpOAOMKaeT TOPMOSHTLCH, BEAMYHHA yraa 
MOKeT nepeHTH Ha Hylepoe 3Ha4eHHe yrsia HW NOAy4HTb OObWOe OTPH- 
aTeIbHOe 3HAYeCHHE, MPH 9TOM CKOPOCTb OTHOCHTeEAbHOrTO BHKEHHA 
lpoTopa TakKxKe MocTuraeT 3Ha4HTebHOM BeAMUNHbI (KpuBax 2); 4TOObI 
STOTO He NPOH3SOWIIO, HYKHO OTKJOUHTD Harpy304HOe COMPOTHBeHHe 
B KaKOH-TO Tou¥Ke X, TOrMa POTOP CHOBa Ha4uHHaeT YCKOpATbCA (AMHHA 
MH’H) MW B MOMCHT BKJIOUCHHA A MOWladKa ycKopeHud 2mHx’HOO’ GyAeT 
(60H3Ka MO BeAHYHHeE MiowaaKe TOpMOxKeHuA u3KA. TIpH TaKOM MO- 
IM€HTe BKJIOUCHHA JAMHHH OYAYT HaHMeHbluMe MO BeHYMHeE KOeOaHHa 
yria potopa, nmpwyem 9TH KONeOaHHA yriia ObICTpo 3aTyxHyT. M3ameue- 
HHe yr/la B 3&8BHCHMOCTH OT BpeMe€HH Mp TaKOM MpHHUMMe HUCMONb30- 
BaHHA Harpy3OuHbIX COMPOTHBAeHHH MOKa3saHO Ha puc. |, B. 


PacueTHble yCJOBHA, CX€Ma 3aMeICHHA 9/1eKTponepena4un 
H 9JICKTPOAHHAMH4eCKAA MOMeJb 


PacueTbl MpOuv3Be2eHbl MeTOJOM MOCIENOBATCIbHBIX HHTEPBAaAOB 
€ y4eTOM MepexOXHbIX JICKTPOMArHHTHbIX MpoleccoB B poTope. BBuay 
‘TOTO, 4YTO THAporenepaTOpb ABJIAIOTCA MALUIMHAMH C ABHO BbIpaKeHHbIMH 
moiocaMH, B pacueTax Opa/icd peaKkTaHCc, paBHbIM nomepeyHomy peak- 
TaHCcy X,, H @uKTHBHaA 9. A. c. Ey. Tipu pacuetax y4nTbiBaMCcb aKTHB- 
HbI€ COMPOTHB.CHHA JIHMHHH, TpaHCPOpMaTOpOB H reHepaTOPOB, eMKO- 
CTHaf MpOBOAMMOCTb JIHHHH WH MpOBOAMMOCTb HaMarHM4MBalollero TOKa 
‘TpaHcdpopmatTopa. 

B pacyeTax MpHHHMMa0cb, 4TO MO CpaBHeHHiO C reHepaTOpHok 
cTaHiweH CHCTeMa HMeeT OeCKOHeYHY!O MOLWIHOCTb WH HalpsKeHHe IH 
MpHeMHOH CHCTeMbl MOCTOAHHO. 

[locate pacueTa HOpPMaAbHOrO pexKuMa ObIAM COCTABJICHbI CXeMBI 
SaMeWCHHA S7eKTpOlepewaun B aBapHHHOM PpeXxXHMEe AIA KaxKDOrO Buda 
KOPOTKOFO 3aMbIKaHHA M MeCTAa NOBpPexKMeHHA Ha AHHHH. 

PacueT mpou3Bouuca 6e3 yueTa peryAATOpa HanpsxKeHus. 

IIpouecc BO BpeMeHH pa3OuBanca Ha HHTepBarb no 0,05 cek., u 
paciueT BeJICA 2A KakDOrO MHTepBalla B OTAebHOCTH. 

[Ip OTKAIOYEHHH KOPOTKOrO 34aMbIKaHMA ONpedeAAINCbh cCeyIOWWHe 
‘SKBUBAJCHPHbIC CX€MbI: 

a) OTKJIOYCHHOTO COCTOAHHA JHHHH; 
6) C MOAKAIOYCHHDIM Harpy3O¥HbIM COMPOTHBJeHHeM; 
B) MOce aBTOMATHYeCKOrO NOBTOPHOFO BKAOUeHHA. 

Kaxkibia pas Haxoduica coOcTBeHHbIM HW B3aHMMHbIA MMMeqaHc 
MIPOH3BOAHICA pacueT Oo caenylolulero MOMeHTAa MepeKo4eHHA, 

Bee pacueTbl ObliH MpoBepeHbl Ha %9ICKTPOAMHAMHYeCKOH MODEM 
MOM AH CCCP, 

OnyiTs! Ha MONemK ObIIM MPOU3BeEeHbI AA CAyyad NOMKTMOYeHHA 
Har py30O4HOro COMPOTHBeHHA Ha WMH! BLICOKOrO HaNpAKeHHA CTAHILHH. 
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Mlotpo6uoe onucaHHe ycTpOfcTB OTMe/bHbIX 9/IEMCHTOB, MOe/H- 
PYHOWHX B1eKTpONepenayy, a TaKKe UX MapamMerpbi cm. B [/], OmHca- 
HHe YfAOH3MepHTelbHOH Cxembl cM. B [8]. 


Bavanve pa3JH4HbIX akTOpOB Ha AeHCTBHE TOPMOKeHHA 
I. Bud u OAUMeALHOCMs KOPOMKO2O 3AMbLKAHUA 


Bua KOpOTKOrO 3aMbIKaHWA Ppe@3KO CKa3bIBaeTCH Ha BeMUMHE yria 4.. 
Yroa 6 Mp KOpOTKHX 3aMbIKaHHAX, BCJIeACTBHe MaJIOrTO MOMeHTa HHep- 
unn (M==7,75 pw npuBetennu K Oa3HCHbIM YCAOBHAM), AOBOAbHO ObIcTpo- 
pacteT. [lp HavambHom yriie 33°10’ kK koHUy TpeTbero HHTepsasa, 
T. €. KO BpemMeHn 0,15” c MOMeHTa Hauasa aBapuM yrod BO3pacTaeT 
ApH Tpexda3HOM KOPOTKOM 3aMbIKaHHK — 20 56°14’; npu aByx@a3Hom 
KOPOTKOM 34MbIKaHHH Ha 3eM1I0— 20 48°41°; npw aByxda3HOM KOporT- 
KOM 34MbIKaAHHH — 20 41°35’; npw oOHOdasHOM 3aMbIKaHHH Ha 3eM/IIO— 
no 39°37’. 

Bpema 0,15” nmpwHaro KaK MOMeHT TNOAKUOUeHHA Harpy304uHorO Co- 
iporuB.leHua. Ecan Obl KOpOTKOe 3aMbIKaHHe ObIIO OTKTOYUEHO paHee,. 
HanpuMep, KO BpemMeHH 0,10”, TO K MOMeHTY NOAKAOUeHHA Harpy3ou- 
HOTO CONpoTuBAeHHA yro 6 Gb Obl paBeH CooTBeTCTBeHHO 56° 40’; 
50°03’; 43°48’ u 41°59’. Takum o6pa30m, Gonee paHHee OTKAWYeHHe 
KOPOTKOFO 34MbIKaHHA MO OTHOUICHHIO K MOMECHTY BK.10¥UeHHA Harp y3ou- 
Horo conpotuB.eHHa 0,15” ypeauunBaeT yro.a 6, MpHuemM 9TO yBerH4e- 
HHe MeHblWe BCerO AIA Tpexda3Horo KOPOTKOrO 3aMbIKaHHA MU OoAbWEe 
Bcero A ONNOGa3HOrO 3aMblIKaHHA Ha 3eMJHO, YerO HM C.1eMOBaAO OKH- 
MaTb, TaK KaK MpH OTKJIOYCHHH OJHOasHOTO 3aMbIKaHuA MOy4aerTca 
OoAbWIOH COpoc MOUWIHOCTH H yrodl 6 Ha4unHHaeT pe3KO YBeJIHYMBAaTbCA. 

B naibHehieM, mocte NOAKMOYUEHHA Harpy304HOrO COMPOTHB.IeHHA, 
Go.lee paHHee OTKAIOYEHHE KOPOTKOLO 3aMbIKaHHA MO OTHOWEHHIO K MO- 
MeHTY TMOAKMOYEHHA HArpY3OuHOrO COMPOTHBJeHHA elle pesue BAHHET 
Ha M3MeHeHHe yruia 4, 


2. Mecmo nook an4exnun conpomussenun 


BanaHHwe MeCTa MOAKIOUCHHA COMPOTHBACHHA MOMKHO paCCMOTPeTL 
Ha IIpHMepe JJIMTebHOCTH KOpOTKOrO 3aMbIKaHHA 0,10", BpemMeHn BKAWO- 
yeHHa Harpy3ouHoro conporuBienna 0,15”, spemeHw Menonn3aunn 0,25” 
H BPpe€MeHH ABTOMATHYECKOTO NOBTOPHOFO BKIOUeHHA AMHUKM C OHOBpe- 
MeHHBIM OTK.1I0UeHHeM compoTuBsenna 0,35” (puc. 2). Iipn nomkaoue- 
HHH Harpy304uHOrTO CcompoTHBeHHA, papHoro 1,0, Ha WHHbI BbICOKOFO. 
HanNpsMKEHHA CTAaHUMH yro/l 6 K MOMeHTY MOBTOPHOTO BKAIOUeHHA JIHHMH 
6yAeT COCTABANTb IPH TpexdasHoM KOpOTKOM 3ambiKkaHHu 88°40’, mpH 
ABYX(a3HOM KOPOTKOM 34MbIKaHHH Ha 3emM10 67°14’, npu AByxda3HoM. 
KOPOTKOM 3aMbikKaHHH 47°16’, NpH ONOasHOM 3aMbIKaHHH Ha 
3em1i0 41°56’. Tipu moakaoyeHnu TakOro Ke COMPOTHBACHHA Ha LWHHbI 
reHepaTOpHOrO HaNpsKeHHA CTaHLHM Yyfabl COOTBeETCTBeHHO OyAyT 
paBHbl: 79°57"; 58°35"; 38° 33’; 32°55’. Kak BHaHO, pasHula B 3Hate- 
HHAX yra 6 pH OHOM H TOM Ke BHe KOPOTKOLO 3aMbIKaHHA MpH- 
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‘MePHO OMMHAKOBa, MIpHyeM 3HayeHHA yrAOB MeHbie B CyNae MOAKIIO- 
“j@HHA COMPOTHBAeCHHA Ha LIMHbI reHepaTOPHOrO HalpAKeHHA. ITO 
TPOWCXOLUT NOTOMY, YTO H3ObITOK MOWHOCTH Np NOAKAIOYEHHH CONPO- 


O4 
























01 0,2 03 0,4 Pex 
Puc. 2. U3meHeHne OTHOCHTeAbHOFO yriia BO BPeCMeCHH 
IPH pa3JIHYHbIX BHAaX NOBpexAeHHA 


]—TpexcasHoe KOpOTKOe 3aMbIKaHHe, 2—aByxipa3sHoe KOpoTKoe 
3aMblIKaHHe Ha 3eMA10; J—AByXPasHoe KOPOTKOe 3aMbIKAHKE, 
4—OAHOa3sHOe ZaMbIKAHHE Ha 3eEMJIO MPH NOAKAWYEHHH Harpy 
S3O4HOTO CONPOTHBAeHHA Ha WHEE BHICOKOTO HanpwKeHHA CTAH- 
uuu; J’, 2’, 3’, 4’ —TO Ke NpW NoAKMOYeHHA Harpy3oyHoro CONpO- 
THBCHHA Ha WHHDI TeHepaTOpHOrO HaNpsAKeHHA CTAHUHH 


THBeHHA NOAYYaeTCA NOYTH PaBHBIM MPH PasAMYHbIX MPeAWECTBOBAB- 
WWMX BHaxX NOBpexkMeHWA, HO BeAMYMHA ero OoAbUle B CyHae MOAKO- 
4J@HHA COMPOTMB/ICHMA Ha WMHbI TeHepaTOPHOTO HaNpAKeHHA, 


3. Mecmo KOpomko20 30MbLKQHUA HA AUK 


Ilpu KOpOTKHX 34aMbIKaHWAX B Hayate, CepeduHe WM KOHUE AMHHY 
yroa 6 Np OLHOM HM TOM xe Bue NOBPExXAeHHA MOUTH HE 34BUCHT 
OT MecTa KOpOTKOrO 3aMbikaHHA. HanOorbulad pasHulla B BeAMYHHE yrula 
pH BPeMeHH OTKJIOYCHHA NOBpexKLeHHA 0,15’, mpw aByxdasHOM KO- 
POTKOM 3aMbIKaHHM Ha 3eM110 OKONO 4°, HawMeHbiWan — pH AByxa3- 
HOM KOPOTKOM 34MbIKaHMM — MeHbUe 1°. OObACHAeTCH 9TO CPaBHHTeAbHO 
MaJOH BeAMYHMHOM peakTaHCa JIMHHH MO OTHOIWEHHIO K CYMM@pPHOH BeJIN- 
WHE PpeaKTaHCOB reHepaTOPOB HW TPaHCPOPpMaTOPOB CTAHILMH. 

Tlocne OTKOUeHHA KOPOTKOrFO 3aMbIKaHHA HW BKAIOYeCHHA Harpysor- 
HOFO CONPOTHBIeHHA pa3sHvua B BeHYHHE ya 8 B 3aBHCHMOCTH OT 
MeCTa NOBpexKJeHHA MpH OHOM H TOM Ke BME NOBPexKACHHA Hann- 
HaeT YBe/IMYMBaTbCA, HO He O4CHb CHVIbHO. OnHakO Mp pa3Hblx 
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BUaX MOBpekReHMA H pa3HOM PpaCNONO%KeHHH HX Ha AMHUH NOay- 
UaeTCA OU€Hb OOTbWOA pasOpoc B BeMYHHaX yraa 6 NO OTHOLIeHHIO 
K OAHOMY MH TOMY 2Ke BpemMeHH. Tak, HanpHMep, IIpnH AanTeAbHOCTH 
KOPOTKOPO 34MbIKaHHA H MOMEHTe BKAIOUCHHA Harpy3ouHOrO conpoTH- 
BaeHua 0,15” ko Bpemenn 0,40” yroa 6 MoxeT uMeTb 3HaueHHA OT 
noc 85°57" np Tpexda3sHoM KOPOTKOM 3aMbIKaHMM B Ha¥ane aMHUH 
fo MuHyC 3°30’ npu OHOasHOM 3aMbIKAHHM Ha 3eM410 B KOHUe JHHUH. 


4. laAuHa AUHUU 


[IpH H3MeCHeHHM JIHHbI W3MeHHeTCH HOPMaJIbHbIA pesKHM padoTpr 

g.1eKTponepemauvH. TemM He MeHee AIMH@ AMHWH He OKa3biBaeT cyule- 

> 

CTBCHHOTO BAMAHMA Ha BeHYMHY yraa 9 AA KaxKMOrO Bula MOBpe- 
weHHA. HanpuMep, 3HayeHMa yraa KO Bpemenu 0,40” (aanTeabHocTE 
KOPOTKOFO 3aMbIKaHHA HM MOMEHT BKJOYeHHA CompoTuBseHna 0,15”), npw 
Tpexa3HOM KOPOTKOM 3aMbIKaHHH B Hayate JMHUM COCTAaBAIOT: CooT- 
BeTCTBEHHO 88°54"; 85°57’ w 82°34’ aaa AMHMH NOAOBHHHOM, HopMaap- 
HOH H JBORHOH AJIMHbl (M@KCHMaJbHOe 3Ha4ueHHe yra 6 pw AWHHH 
NO.TOBHHHOHK JJIHHbI). 

IIpn AByxXda3HOM KOPOTKOM 34aMbIKaHHH Ha 3eMJIO B Hayare .AHHHH 
Np TeX %#Ke AIWHaX JIMHHH MK TOMy 2Ke BPeMeHM 3Ha4eHHA yrua Oyiyr:. 
40°45’; 47°58" wu 49°46 (MakcuManbHoe 3Hayenne yraa 6 NM pW J1MHHH 
ABOMHOM JWIKHbI). TIpH aByxda3HOM KOPOTKOM 34aMbiKaHHHM Ha 3eMJW: 
B KONUC JIMHHM NMO/yuaeTCA aHanOruunad KapTuua. 

Pa3.H4Had 3aBHCHMOCTb MaKCHMaAbHOrO 3HaueHMA yraa & OT AAMHEI 
AMHHH MpH Tpexda3HOM KOPOTKOM 3aMbIKaHHH H ABYX@a3HOM KOpOTKOM: 
3aMbIKAHHH Ha 3€MJ110 MOyuaeTCA BCTeACTBHe TOTO, YTO NpH NoczeAHeM 
BH..€ NOBPeKMCHHA CTAHILMA HE OTMeNAeETCA OT CHCTEMBI MOJHOCTbW, 
a nepelaeT B Hee 4YaCTb MOLULHOCTH. 

B ie10M HeOOXOAHMO OTMETHTb, YTO MPH KOPOTKOM LHK.1e aBTOMa- 
THYCCKOrO NOBTOPHOFO BKJIOYCHHA JJMHa JAWHHM MaJiO BJAMSeT Ha pa3- 
Opoc BeMunHbI yraia 6 OcOGeHHO NO CpaBHeHHIO C TeM KaK BANAT 
pa3Hble€ BUAbI NOBpekReHHA MpH AHHH HOPMadbHOH AAMHbI. Caenosa- 
Te/IbHO, B 9TOM CAy4ae pe3yibTaTbl pacueTOB MOryT ObITb pacnpoctTpa- 
HeHbl Ha MOOble MpaKTHYeCKH MPHMeHAeMBIC LAMHbI AMHHM COOTBETCTBYIO- 
ulerO HampsKeHHA (KPOMe CBePX/la/IbHHX). 


3d. JLAumeAbHOCMb KYUKAa mpexga3sHKHO2Z0 AaBmMomamuU4eECcKO2O 
NOBMOPHOZ2O BK AIYEHUA 


IIpH HaM4WH Ha AHHMM BOSAYUIHbIX BbIKOUaTeTeH, T. €. pH BO3- 
MOMKHOCTH OCYULECTBACHHA MAOH AJIHTEAbHOCTH WHKAa (Han puMep—O, 40”), 
CTAaHUMA OCTaHeETCH B CHHXPOHH3Me C CHCTeMOH BHE 3aBHCHMOCTH OT 
BHa WM MeCTa NOBPeKTeHHA AHHH, MpH mM0O0K ee ANMHe, NMpakTHYyeCKH 
HCNOJb3yemMoH (puc. 3). 

Iipw Ooabwef aMTebHOCTH ILMK1a YCIOBHA NMOBTOPHOTO BKAICUeHHA 
‘MHHW CTAHOBATCH MeHee OaronpHATHbIMHM (CM. pc. 1, Ou 1, 6, Kpu- 
Baa 2), HW CTaHUWA MOKeT HE yepxKaTbCA B CMHXPOHH3Me MOCe aBTO- 
MaTHYeCKOrO MOBTOPHOTO BKJIIOUCHHA JIMHHH, eCM He HCMOb30BaTb. 
Oosee paHHee OTKTOUeHHE Har Ppy30uHOrFO CONPOTHBAeHHA. 
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6. Coremanue spemMeHu OMKAIMLEHUA KOPOMKO20 3AMbLKAHUA 
U BPEMEHU BKAMLEHUA HA2Py304HO2Z0 CONPOMUBAEHUA 


Takoe coweTaHHe BpeMeH Obl10 MpoBepeHO [pH AMMTeAbHOCTH KO- 
poTKOrO 3aMbikaHHA 0,15”, BpeMeHH BKJAIOUCHHA JAMHHM WM OTKAIOUCHHA 
Harpy3ouHoro conpoTuBaeHua 0,40” mp pa3HblIxX MOMeHTAaX BKJIOUCHHA 
3TOFO COMNPOTHBJIeHHA. 

I]pu BKAIOYeHHH Harpy304uHorO CONpOTHBAeHHA B MepHod BpeMeHH 
0” — 0,15” OHO OKa3bIBaeTCA Np Tpexda3sHOM 3aMbIKaHHH MOAHOCTbIO 
3aLIYHTMpOBaHHbIM HW HE NPOM3BOAMT HHKaKoro JeHcTBus, a MpH OAHO- 
()a3HOM 3aMbIKaHHH Ha 3€M110, HAOOOPOT, — NPOH3BOAUT B CyMMe C OTIa- 
BaeMOM B TeYeHHE KOPOTKOFO 3aMbIKaHHA MOLIHOCTbIO O4eHb OOMbILOe 
TOPMOXKeHHe, B YEM COBeEPUIeEHHO HeT HeOOxoguMocTH. TIpu aByxda3sHoM 
KOPOTKOM 3aMbIKaHHH Ha 3e€M1I0 NOdyyaeTca HeOOAbWIOH Sekt TOpMo- 
*KeHHA. IIpn AByxda3sHOM KOPOTKOM 34MbIKaHHH, Kak WH Mpw OHOasHOM 
34MbIKAHHH Ha 3eMJ110, 9dekT NoOWyyaeTcHh MOCTaTOYHO OOAbIMM, HO 
COBEPWeHHO OeCueIbHbIM, Tak KaK Mpw 9TOM NOCe BKAOYeHHA JMHAU 
YBe.IMUMBaloTCA KONeOaHuA yraa. 

IIpu Oonee Mo34HeM BKAIOYCHHH Harpy3souHOorO cOmpoTuBeHua, 
B nepvon 0,15”—0,40” noayuaetca crenylollad KapTuHa. | 

[locne OTKA}OUCHHA, KOPOTKOTO 34MbIKaHHA POTOP Ha4HHaeT YCKO- 
patbca 100-mpouweHTHbIM BPallalOlIMM MOMeHTOM, yroa 6 GbICTpO yBe- 
JMUMBaeTCH, YCIOBMA COXpaHeHHA CHHXPOHH3Ma MpW NOBTOPHOM BK.IIOYe- 
HHH 3aTPpyAHAIOTCA. 

Tipu BKwu0ueHHH Harpy3O04HOrO CONPOTHBAeCHHA CO BpeMeHeM, OO.uIb- 
wuM 4uem 0,12”—nocne oTKM04UeHHA TpexasHOro KOPOTKOLO 3aMbIKa- 
Hua, 0,16°—nocne aByxdasHoro KOpOTKOrO 3aMbIKaHvA Ha 3eMJ10, 
0,21” —nocae opyxda3Horo KOpOTKOrO 3aMbIKaHHA HM OAHO*AasHOrO -3a- 
MbIKaHHA Ha 3@M/IIO, CTAHUHA, KaK MOKA3a/IH ONbITbi, B CHHXPOHH3Me He. 
y We pxKHBaeTCA. | 

Bonee mo3qHee OTKO4eHHe COMPOTHBJCHHA MO OTHOLIeHHIO KO Bpe- 
MCHH BKJIIOUCHHA JIMHHAH Mpv BCeX BUaX MOBpexKMeHHA YXYAWANO Dalb- 
HefmuMh mpouecc. CreaoBaTebHO, Harpy304HOe CONMpPOTHBAeHHe HYKHO 
BKUOYaTb «=cehuac Ke MOcCAe OTKAIOUCHHA KOPOTKOTO 34MbIKaHHA, 
MOMKHO HEMHOFO MO3Ke, CCAM HET BKMNOYATeIA C TAaKHM MaJIbIM BPCMCHeEM 
BKIOUCHHA. BO BCAKOM CJlTyuae HET CMbICIa CTPEMHTbCA KO BKJIIOYeCHHIO 
CONPOTHBACHHA AO OTKIIO“U€HHA KOPOTKOFO 3aMbIKaHHA”, 


7. Koagmuyuenm mownHocmu nepedasaemou nazpy3Kku 


Bawanve KOopPununeHTa MOLWHOCTH MepeapaeMoh Harpy3Ku OpI0 
HCCJIENMOBaHO TPH ceayIOulMx ycnoBHAx. Bmecto cos¢)==0,9 u 
cos 9, == 0,8 Obl MpHHAT pexKHM COS 99 = 0,98 u cos p, == 0,92. Hayaap- 
Hb yroa 6 mpH 3TOM BMecTO 33°10’ umMeeT BearnynHy 39°18’. 

[Ipu eXctsua Harpy304Horo COMpoTHBeHMA MOcAe OTKAIOUeHHA 
KOPOTKOrO 3aMbIKaHHA YFOJ] MPHHHMaeT Topa3No GobuinMe 3Ha4eHHa”, 
Tak Kak H3O0bITOYHaA MOLWHOCTb yBejM4unBaeTca. TlosToMy, Hanpumep, 
NpW OTKAOYeHHH cONpoTHB.eHuA uepe3s 0,50” mocae . OTKMOUeHHA 
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Tpexiba3HOrO KOPOTKOFO 3aMbIKaHHA WH BK.TOYeEHHH AMHHH Yepes 0,70” 
CTAHILMA He YeEpKHBaeTCA B CHHXPOHHOM paOoTe c cHCcTeMOM, yrod 6 
mp 3TOM OyaeT nopsaka 140°. 

[Ip mpedwecTBOBaBLIeM HOPM@/IbHOM pe?KHMe H TeX Ke BPeMeHAX 


OTKJIOY€HHA COMPOTHBJICHHA WH BKJAIOYCHHA JIMHMH CTAHUMA ye pKHBaeTCA 
B CHHXPOHH3Me. 


8. BeAUtUHA HOMUHQAADHO2O HANpAMeHUA AUAUL 


Bce pacueTbl B aHHOM padoTe BHIMNOAHEHbI B OTHOCHTe/IbHbIX eJH- 
HuWaX. Ga Ga3sHCHOe HaMpAKeHHe JMHHMA MpHHATO HOMMHabHOe Hanps- 
*eHHe 220 «8. 3a Oa3HCHY!O MOWIHOCTh MpHHATa HaTyYPaAbHad MOLIHOCTb 
AMHHH 120 mzem. 

Ecam 3a 6a3McHoe HalpskeHve JMHMM MpHHATb 110 «8, To NpH 
6a3snucHoh mMowHoctTH 30 mzem BCe 3HAa4eHHA B OTHOCHTEbHbIX CMHHLAX 
OK@KyTCA TeMH Ke, 34 HCKJIOUCHHEM BeAMUMHbI aKTHBHOTO cOmpo- 
THBIeCHHA AWM: fF,==0,078 mpotus r,z,==0,029 npu 220 Kn6 (mpu 
OnHOH WH TOH 2#Ke YKOHOMHYECKOH MAOTHOCTH TOKA 1A NPOBONOB JIMHHK). 

Kak mMoKa3aiH pacueTbl, YBeJIMYeHHe AKTMBHOTO COMpPOTHBeHHA 
JIMHHK He BHOCHT 3H44HTeJIbHDIX H3MCHCHHA B BeJIHYMHbI, XapakTepi- 
3YlOWMe HOPMaJbHbIA pexHM 9eKTpONMepedaun. TlosTOMy pe3yAbTaTbl 
pacueta MOryT 6biTb pacnpocTpaHenbl WH Ha AMHHM 110 KB C CooTBeT- 
CTBYIOWMM Oa3HCHbIM HanpsmKeHHeM HM Oa3HCHOM MOLIHOCTbW. 


9, Beautuna nepedasaemou mMOWHOCmMuU 


BesHunHa nmepewapaeMOM MOUHOCTH 3HAYMTeAbHO BAMAeT Ha yrod 6 
MH OTHOCHTEbHY!O CKOPOCTb poTopa, NoOyualouMecn B TeYeHHe Mpouecca 
KOPOTKOTO 3aMbIKaHHA HW 9eKTpHYeCKOrO TOpMOxKeHHA. B uacTHOCTH, 
Np OTKTO4eCHHH KOpOTKOrO 3aMbIKaHHA WM BKJIOYCHHH Harpy3o4Horo 
conpoTuBaeHua B MOMeHT 0,15”, Ko BpemeHH 0,40” pasHuia B 3Ha¥e- 
HWAX ria 6 Tp pa3AMUHbIX BHax NOBpexkAeHHA B Clyyae NOMOBHHHOR 
MOLLHOCTH Moyyaetca Nopaaka 40°, a MpH HOPMaAbHOA OHA COCTABAACT 
npHOAM3HTebHO 80° (puc. 4). 

YuuTpipad, 4TO B Mpouwecce paOoTbl FHApOCcTaHuuK MepelapaemMagr 
MOWIHOCTb MOMKET OKA3aTbCA CaMOH pa3M4HOH, cilelyeT OKHLaTb 
Sombuoh pa3s6poc B 3HaveHHAX yrvia 6 Dake MpH BpeMeHH AeficTBHA 
BOSAYUIHbIX BbIKMO4aTeeH, CCAM OCTABJATb COMPOTHBICHHe BK/IOYCHHbIM 
BO BC€ BpeMH ACHOHH3aUNH JIMHHK. | 

B welax yTO¥HeHHA XapakTepa paOoTbl yCTaHOBKH MpH MaJIblXx 
WAK/JaX BKJOUCHHA ObIIM CeaHbl ONbITH] C ABTOMATHYCCKHM MOBTOPHbIM 
BKJIOUCHHEM JIMHHH CO BpeMeHeM JlevOHM3auHH 0,25” 6e3 BKTIOUeHHA 
Harpy3ouHoro conmpoTuBaeHusa. Tipu mMouwHoctu 0,70 mocae Tpexasnoro 
KOPOTKOFO 3aMbiKaHHa reHepaTOp He CMOr BOATH B CHHXPOHH3M C CHCTEMON, 
Ip OCTabHBIX %Ke BUAAX NOBpexAeHHA, a TakKxKe Mp MOWHOCTH 0,0 
CHHXPOHH3M COXpaH#.icH BO BCeX cilyyaax. CyeopaTeJIbHO, Mp MOLI- 
HocTH 0,50 Hw MeHbIUIe BKOUaTb Harpy30uHOe COMPOTHBAeHHe HeT 
Ha OOHOCTH. 


212 


sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 


sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 


Ha mModeru Oban NpOBepeHnbl TakxKe pesybTAaTbl BKOYeHHA Harpy- 
SOUHBIX COMNPOTHBICHHA MOce pa3M4HbIX BUJOB MOBpexkieHuh npu 
NpeAWwecTBYIOWWMX pexKHMax c BemHuHHOM MowHOCcTH 1,25; 1,00; 0,75; 
0,50 nu 0,25 of HOMMHaIbHOM npH OonbWIOM AAMTeAbHOCTH WMK.a. 
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Puc. 4. Bananwve BeAMUHHBI NepewaBaeMOH MOLLE- 

HOCTH Ha H3MCHECHHE OTHOCHTEJBHOrO yruia (KPHBbIe 

1, 2, 3,4) HW OTHOCHTeAbHOH CKOpOCTH BO BPpeMeHH 
(xpusBpie 1’, 2’, 3, 4’) 


ii zs penueause HOpOMKGE 3a4MbIKaHHe, TepeaaBaeMad MOLI- 

HOCTb P= i,0; 2; OMHOasHOe B3aMbIKAHHe HA 3eMJIN, 

P=1,0; 3; Oo ahegdbaroe KOpoTKOe 3aMbiKaHHe, P = 0,5; 
4; 4' —~ onHOdasHoe 3aMHKaHHe Ha 3eMa10, P = 0,5 


B 9TOM Cay4ae CONpOTHB.eHve OTKMOUATOCh 4epes 0,50” nocwe OTKII0O- 
YeHHA NOBPerxKMeHMA, JIMHWA BKTOYaNach Yepe3 0,70” nocae oTKmOUeHHA 
NOBpexkeHHA. 

Oxka3a0cb, 4TO JA PasHbIX BeHYHH NepeaBaeMOM MOLIHOCTH OHA 
M Ta Ke BeJMYHHa Harpy30uHOrO CONPOTHBJeEHHA MIpH OHOM HW TOK Ke 
AAMTCAbHOCTH BKJIOYEHHOrO COCTOAHHA 9TOFO CONPOTHBAeHHA MpuMeHena 
ObITb HE MOKET. 


10. Beautuna xa2zpy3041n020 conpomusrzenun 


Jlad ONpeweqeHua BAMAHHA BEMYAHbI Harpy3O4HOrO CONMPOTHB.1eHHA 
ObIIH MpOHsBeNeHbI pacueTHl M3MEHEHHA yraia 6 B 3aBACHMOCTH OT Bpe- 
Me€HH HX JeHCTBHA MPH AAHTeAbHOCTH KOpOTKOrO 3aMbIKaHHA 0,10” xu 
BKJIOYCHHH HAPPY3OUHbIX COMPOTHBJeHHA B MOMCHT OTKJIOUCHHA KOPOT- 
KOTO 3aMbIKaHHA. 
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Puc. 5. Bananue BeAWUHHbI ‘Marpy30uHOrO COMPOTHBJCHHA 
Ha H3MCHCHHE OTHOCHTeAbHOTO yrila BO BpeMeHH 
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Beavunha Harpy30uHbIX COMPOTHBeHHA NpHHMMataCbh B OTHOCHTesDb- 
HbIX €AMHHUAX paBHOH: 2,00; 1,75; 1,50; 1,25; 1,00; 0,75; 0,50; 0,375: 
0,25 u 0,125. 








Puc. 6. Banaune mMecta NOAKAOUeHHA H BeAMUMHBI 

Harpy30uHOrO CONPOTHBJeHHA Ha H3MCHEHHE OTHO- 

CHT€IbHOrO yria H OTHOCHTebHOM CKOpOCcTH BO 
BDeMe€HH 


/—pequ4nHa Harpy3s04uHOrO compoTuBrenun FP, = 2,0; 

2—R,, = 1,0; 3—R, =0,5— pu noxkawuenun COMpOTHBAeCHHA 

; ; ; Ha UWIHHbI BbICOKOTO Han pseKeCHHA CTAHUHH; 

1’, 2’, 3’ — To *xe NpH NoAK«mMOVeHNH CONPOTHBJCHHA HA LWHHDI 
reHepaTopHoro HanpakKeHna 


IIpeapapuTeabHbIMH pacueTaMH, a TaKxKe MCNbITaHHAMH Ha MOdeau 
YCTAHOBNeHO, YTO 4M MECHbINe BeAHMYMHA COMpOTHBeHHA, TeM OHO 
ycneunee eAcTByeT B OTHOWeHHK TOpMOxKenuA. MaKkcuMadbuble xu 
TeKyliMe 3HaveHHA YyrAoB 6 B 3aBMCMMOCTM OT BpeMeHH MOayuawrca 
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MeHbIIMMA Tp YMeHbIWeHHH BesHYHHb! ConpoTuBzeHua. HanOo.ee 
9eKTHBHO JeACTBYIOLIMM ABAAeTCA CONPOTHBAeHHe NOpAIKa 0,3—0,4. 
IIpu waqbHefiueM yMeHbINeHHM COMPOTHBIeHHA 3HayeHHA YTAOB MpH 
TOM 2K€ BD€MCHH HauMHaloT pacTH (pc. da U 06). 

HeoOxoluMO OTMeTHTb, TO MPH COMpOTHBCHHH Be/HUHHOIO 
0,3--0,4 o4eHb CHAbHO BO3pPacTaeT MOLINHOCTb, Norsoulaemad COMmpcC- 
THBJICHHEM. 

Buia Takke MpOaHamu3supoBaha SpPPeKTHBHOCTb eHCTBMA Harpy- 
Z04UHLIX COMpOTHBeHHA pa3HOM Be/IMUMHbI B 3aBHCHMOCTH OT BK.IONe- 
HHA HX Ha WIWHbI BLICOKOTO HanpsAxKeHHA CTAaHUWMM WIM Ha’ WHHbI reHe- 
paTOpHoro HalpmMKeHMA (AMMTeAbHOCTb KOPOTKOTO 3aMbIKaHHA 0,10”, 
BpeMA BKOUeHHA CompoTHBaeHua 0,15"). I[pu 3HayenuM CoNpoTuBAeHuaA, 
pasHom 2,00 u Goabule, AeficTBHe erO MOUTH He 3aBUCHT OT MeCTa 
BKMOYeHHA (pc. 6). 

Ilpu conpotuszenuu, MenbueM 2,00, M BKTOUeHHH MocaeHerO 
Ha TeHepaTOPHOM HanpmMKeHHH, TOpMOssuee AeHcTBHe ero Oomee 3Ha- 
UMTeAbHO, YeM MpH MOAKMOVeHHH Ha WHHbI BbICOKOTO HanpwkKeHHs 
CTaHUHH H OHO TeM OONbUe, YeM MeHbIle CAMO COMPOTHBeHHe (BIMIOTb 
LO BeMMUMHE! CompoTuBeHua nopsaKa 0,3-- 0,4, cM. BBIlle). 

IibpekTHBHOCTb TOPMOXKeHHA BO BpeMeHH TOpa3si0 3HaNNTebHeH 
mpH Oovee MerKUX BUAX MOBpeKTeHHA, 


11. B3auMoceA3b BeAULUNL conpomuBAeHUA, OAUMEeABHOCMU WuUKAA 
U BeAULUNDL Nepedasaemol MOWHOCMEL 


Ecau pi HOpPM@/bHOM pe2KHM€ BO3HHKO KOPOTKOe 3aMbIKaHHe, 
KOTOpoe GEO OTKTIOYeHO co BpeMeHeM 0,15", HM B STOT MOMEHT ObI.10 
BKMO4UGHO Harpy30uHOe CONPOTHBAeHHE, OTKMOYAOLIeecA OLHOBPEMEHHO 
Co BKTIOUeHHeM wMHHM K MoMeHTY 0,40” (BKAIOYeHMe AHHH Mp HaTHuHH 
BOSAYUIHBIX BbIKMOYaTeTeM), TO reHepaTOp BCerda Yep XKUBAACA B CHH- 
XPOHH3Me IPH COMPOTMBJCHHAX OT 1,75 no 0,125 B cayyae Tpexda3- 
Horo. KOpoTKoro 3aMmblKaHHa M oT 2,00 go 0,50 npu OLHOa3HOM 
3a4MbIKaHHH Ha 3€M.110. 

Takum o6pa30M, Mp OJHOM H TOM 2Ke HOPMA/IbBHOM PeKuMe MH Ha/H- 
UHH Ha AWHAH BO3AYWHBIX BLIKMOYATeMeH MOXKHO BHIOpATh BeAMYHHY 
COMpOTHBAeHHA, pu KOTOpOH reHepaTop BCceriha OymeT yleprxKu- 
BaTbCA B CHHXPOHH3Me NOCIe KOPOTKHX 3aMbIKaHHM, UX OTKAIOUCHHH, 
BKIIOUCHUA Harpy3souHOrO COMpOTHBAeHHA HW MeMCTBHA ero BO Bech 
nepvHo 10 MOBTOpHOrTO BKOYCHHA JIMHHM (cm. puc. 3). Bemnunna 
Harpy304HOrO CONPOTHBAeCHHA BOMKHA ObITb NOpAAKa 1,00. ITpu 370m 
MOKHO He ONaCaTbCA H3MCHEHHA BeEMUHHb! COMPOTHBACHHA Ha e/a: 

BerwyHa mepeaapaemoh MoutHocTH oT 1,25 no 0,75 npu conpo- 
THBACHHM, paBHom 1,00, OyaeT H3MeHATb yrow 6 B Mpenhewax, Koraa 
yAepKaHue B CHHXPOHH3Me BO3MOXKHO; Mp MOLIHOCTH 0,5 u MeHbue 
Harpy3ouHoe COMpOoTHBeHHe BKTNOUaTb He Halo. XOTA, KOHEUHO, 
B wleIaX Oomee OsicTporo ycmoKoeHua KayaHHH WeaecooOpasHo, yTOOLI 
BCAMYHHA COMPOTHB.CHHA COOTBETCTBOBAA BeAMYMHE npeawwecTBoBaBleh 
Harpy3KH JIMHHH. 
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Puc. 7. Ocunanorpammpl 9, 6, ¢ 


yeHHeM Harpy3 
- OTKAIONUCHHE AMHHH C OAHOBPEMCHHHIM BKAIO 
eee ae B TeyenHe 0,50"; TATIB annun yepes 0,20" moca 


: 


KOpoTKOe 3aMBIKaHHe, K (2:1) — ypyxa3Hoe KOpoTKO 
K(1)— onnocasnoe 3a 
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ONPOTHBACHHA, PABHOTO 1,0: aefictane Harpy304Horo CONpOTHBACHH 
CHUM Harpyso'lnOro COMNPOTHB.ACHHA | 
aHHe H&@ 3@M110, K(2) — anyxcpasHoe KOPOTKOe 34MbIKaHHe, 


Ha BeMJIEO 
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[Ip Tex Ke ycNOBHAX, 4YTO HM BBILUe, HO MPH OTKMOUeHHH Harpy3ou- 
HOTO CONPOTHBICHWA HM BKJIOUCHHH JMHWH K MOMeHTY 0,85” (npu HaanunH 
Ha JMHMM MACAAHBIX BLIKTOYaTeTeH Tuna MKII-220 c npusogom I19-42[9}) 
Np TpexdasHblX KOPOTKHX 3aMbIKAaHHAX YTeHepaTOP MpHW 3HayeHHAX 
Harpy30uHOro conpoTuBjeHua 1,0 nH Ooabule, a Takxe 0,75 Hu MeHbIe 
B CHHXpPOHH3Me He yJepxuBanca. CooTBeTCTBeHHO Mp ODHOdasHbIx 
3aMbIKAHHAX Ha 3eM1IO TeHepaTOp OCTaBasiCA B CHHXPOHU3Me NPM 3Ha- 
YeHHAX HarpysouHoro compoTuBaenua, paBHErx 1,75 u 1,50 u He 
YepxXuBaICA NpH conpoTuBeHnu 1,25. 

IIpw conpotuszenun 0,75 poTop ,mpoBepTbipanca* wu nocaze BKaIO- 
YCHHA CTPeEMWICA OCTATbCA B CHHXPOHH3ME. 

CaenopateibHo, WA BEIKAOYaTeTeM C GONbIUMM LMKIOM BKsAIOUeHHA 
H€Ib3A NOMOOpaTb TakoroO CONpOTHBeHHA, YTOOB! OHO TOMMIOCh Wis 
moOoro Bua MoBpexkaenna wu Onl10 Obl BKTIOUCHO BCe BpemMaA Mocue 
moOoro Bugxa NoBpexjenus. B 3TOM cayyae HYKHO GOonee cTporo noz- 
XOMMTb K BeAMYHHE Harpy304uHOrO CONPOTHBeCHHA UW DAMTeIbHOCTH ero 
ehcTBua. 

BenmuvHa Harpy3OuHOrTO CONPOTHB.CHHA OKHA COOTBETCTBOBATE 
MO MOLWHOCTH BeJIHYHHE Harpy3KW NMeped noppexkAeHveM, T. e€. HeEOOXO- 
MMO aBTOMATHYeCKOe peryupoBaHve BeJMYMHEI Harpy304uHOrO conpo- 
THBJICHAA B 3a€BHCHMOCTH OT BeJIHUHHbI MepenaBaemMoH MowHOocTH. Moment 
OTKIIOUCHHA CONPOTHBeHHA ROWKEH ObITb Pa3HbIM DIA Pa3sHbIX BUAOB 
NOBpexKMeHHA HK OUKEH ONpeeAATbCH He yCTaBKOH MO BpeMeHH 
(puc. 7), a BeMYMHOM, NpucyuieHh MaHHOMy pexKumy Nepekaicuennh, 
HanpWMep, BeAHYHHOM yraia. OTa 3a,aBaeMad BeAMMYHHA Yyriia DoKHa 
ONpeReAATbCA, HCXOMA H3 BPEMeCHH OTKJIOYCHHOFO COCTOAHWA JIMHUH. 
IIpH WTebHOCTH LWHKa aBTOMATHYeCKOrTO NMOBTOpHOrO BKJOUeHHA 
HHHM, Oonpuiet 0,85”, oveBHaHO NoTpe6yeTca MoBTOpHOe BKIOUeHHe 
Harpy30uHOrO CONPOTHBAeHHA, a TaKKe yYNpaBAeHHe ITHM CONPOTHBJe- 
HHeM He TOJbKO MO yray, HO HW B COUeCTAHHM yraa H eTO NMPOK3BOMHBIX. 


BbiBonb 


MccaeOBaHHA MOKA3aIM, 4TO 9TEKTPHYeCKOe TOPMOMKeHHeE reHepa- 
TOPpOB NMO3BONAeT Oe3 OCOOIX 3aTPYAHEHHH NpHMeHHTb Tpexda3sHoe 
ABTOMATHYeCKOe NOBTOPHOE BKJIOUCHHE OJHOWENHOK JMHHWH, COC RHHAI- 
ue THOpOcTaHuvi0 C CHCTeMOM, eCAH Ha 9TOM JIMHHM YyCTaHOBJeHbl 
BOSAyWHbe BhIKMOYaTeIH. IIpH 9TOM HeT HeEOOxOAHMOCTH peryaH- 
PpOBaTh BCAWUYHHY HAFTPY3ZOU4UHOTO CONPOTHBAIECHHA. 

B cayuae 9KCiayaTauMu Ha JMHUM BbIKMOUaTeETeH, HMEIOLUMX OO/bILIYyIO 
AMTeCAbHOCTb UNKa, MmpuMeHeHHe TATIB npw HanuuuM 397eKTpHyeCcKOrO 
TOPMOMKEHHA TOKE MPHHUMMKAIbHO BO3MO02%#XHO. OHaKO B 9TOM Cayuae 
BO BpeMA paOoOTbl rHAPOCTaHUHH CieyeT aBTOMATHYeCKH pery/IHpOBaTb 
BeJIMYHHY Harpy304HOrO CONPOTHBJeHHA, NPOHSBOAAWerO TOPMOKeHHEe, 
B COOTBETCTBHH C BeJIMYHHOH NepedaBaeMOH MOUIHOCTH; KpoMme TOTrO, 
HeOOXODMMO OG6ecneyHTb yMpaBAeHWe JAWTeAbHOCTbIO TOPMO2KeHHA 
C NOMOUIbIO CNeuMaIbHOK YCTAaHOBKH, H3MepAIOLUMH yrom MexKLy 9. I. Cc. 
reHepatTopa HW HanpsxKeHHeM CHCTeMBI. 
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[Tpunaowcenue 


Bbisod, ypaBHeHHA Aa NpHOMwKeHHOrO ONpewedeHHA Be HUAI 
Harpy304HOrO CONPOTHBAeHHA, HaHOoee AKTHBHO JeHcTBywoMmen 
pH 9AEKTPH4ECKOM TOPMOMKeHHH 


OOpaTuMcA K BbIPaKeHH!IO aKTHBHOK MOULHOCTH, OTaBaeMOH B CH- 
CTeMy FeHepaTOpaMH C ABHO BbIPaKeHHbIMH T1O.TIOCaMH. 





Ee EoU 
PSF + sina, + = . sin (6 — a), (1) 
re: 
P ——aKTHBHAaA MOWIHOCTD; 
Eg —HKTHBHAaA 9. I. C; 
UU —HalpskeHve WH CHCTeMbI OeCKOHEYHOM MOLUHOCTH; 
Zi) Zo — COOCTBEHHOe H B3AHMHOe COMPOTHBACHHA B CXCME 3aMCLILCHHA, 
Git, Spo —— LONOAHHTeAbHbIe yrbl COOCTBeEHHOrO HM B3aHMHOTO CONpo- 
THBJCHUH; 
6 —(pa3a BeKTOpa 9. J. C. 3KBMBaIeHTHOTO reHepaTopa. 


B 9TOM ypaBHeHHH 3Ha¥eHHe (GUuKTHBHOM 9. J. c. Eg, Kak M3BeCTHO, 
BLIPaKacTcA POpMY.10H: 





Ey U/ cos (9 — a4») 9) 
= SSS eee (fiat ne. ( ) 
Xy— Xa <12 a 11 

|] — —-~———.- cosa ae 
Z11 " ipo ee =i 


rAe: 
t 
Eqg—93). A. C. 34 NPOMO.TBHbBIM MepexOAHbIM PeaKTHBHbIM CONPOTH- 
BJIGHHEM, 


/ 
Xq—MpodojrbHoe MepexoOHoe peaKTHBHOe COMPOTHB-ICHHe, 
Vv, none pedkoe CHHXPOHHOC PeaKTHBHOeC COMPOTHB.TCHHE. 


Tak Kak BO BpeMA OTKTIOYCHHOFO COCTOAHHA JIMHMH 
2149 = OC; (3) 


TO BTOPbie WIeHbI MpaBok uacTH ypaBHeHH (1), (2) paBHbl Hy.110. 
CnreopaTerbHo, mocae NOACTaHOBKH 3Ha4¥eHHA Eg B ypasHeHuHe (1), 
moceqHee mpWMeT TaKOH BHI: 


(Ea). _ Sin oy 


/ 2 2 
| — —~———-- COS ay 


“14 


p= (4) 


HanOomee aKTHBHO JeHcTByIOUulad BeJM4HHa COMPOTHB.IeHHA Mped- 
cTaBaaeT coOoio Takoe 3HayeHHe R, mpwu KoTOpOM dynkuna P(R) 
JOCTHrHeET MaKCHMYMd. JTa BeMYHHA OTbICKHBACTCH OODIYHbIM NYTeM. 
Bepem npou3souHyw P no R UW MpapaBHHBaem ee Hy-1l0 

dP 


aR (5) 
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YUHTHIBaA, YTO MPH MOAKAOYeEHHH CONPOTMBACHHA Ha LWHHbI BLICOKOrO 
HallpsKeHHA CTaHUMH B ypaBHenun (4) 


: . Rjix : : 
23 = Pet JXet fr + i Xr oe bl = 21, C08 1, -- f2,,S8in a), (6) 


R-+- jxp 
rae. 
Xe == Xq 
R —BseMunHa Harpy30uHOoro conpoTuBeHua; 
r, —aKTWBHOe COMpOTHBeHHe reHepaTopa; 


X; — peaKTHBHOe CONPOTHBAeHMe TpaHcopmarTopa; 

r; ——aKTHBHOe CONPOTHB.eHHe TpaHcsopMmaTopa; 

Xp — CONPOTHB/Ie€HHe BETBH HaMarHH4HBaHHA TpaHcdopmarTopa. 

I]pupenqem ypaBHenue (4) K BbIpaxkeHHIO, yOOHOMY JA AMdcepen- 
UMPOBaHHA, NYTEM CAC AYIOWMMX MOACTAHOBOK. 











O6o3Hauaa 
z=a- jb, (7) 
NOJY4HM: 
Sin ayy bcos 44 a 
2 aE BP? ZS (8) 


Torma WHTepecyioulee HaC yYpaBHeHHe MpuMeT Tako BUHL: 


= b (a2--62) 
P= RET BE— 2ae GELB Pai 
rie 
Xy—x'd=c; (E’d) =k. (10) 


6 
Hlocne duddepenuMpoBaHuA MpWxXOAMM K CeAyIOUuleMy pe3yabTaTy: 

a’ [(a® + b?)? (6? — a? — 2bc) + b2c? (62 + 3a2)] + 
+ b’ . 2a [(a? + 6?)? (ce — b) — a®bc?] = 0. (11) 
Ecau pecTuH pacueT 6e3 yueTa CONPpOTHBAeHHA BeTBH HaMarHHunBa- 
HHA, CUHTad ero OecKOHeYHO OobuIMM, TO ypaBHeHuHe (11) 6ynzeT 3nHa- 
YHTebHO mpoue (a’==1; b’==0), npuyem cTeneHb ero MO%KHO MOHH- 


3HTb 34MeHOL 


a*= x, 
3 


T. €. B KOHEYHOM CueTe NOJYYATbh YpaBHeHHe TpeTbeh CTe€neHH TaKOTO 
Bulla: 


x3 + b(b-+ 2c) x? + 62 (6 —c) (3c —b) x + b¢(b—c)?=0. (12) 


B pe3yabTatTe pelieHHa 3TOFO YpaBHeHHA, MOCe MOACTAHOBKH COOTBET- 
CTBYIOIUNHX 3HAYCHHH DAA DAaHHOTO KOHKpeTHOrO mpuMepa (puc. |, a): 


a=0,0107+ R; b=0,703; c= 0,328; 
Nowy 4AM: 


a= YV x = 0,3930 
H, Cle NOBaTeJIbHO, npu6.1nKeHHOe SHaAYECHHE COMNPOTHBVJICHHA. 
R,=a—0,0107 = 0,3823. 
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HeoOxoAuMO OTMeTHTb, 4TO NPM yyeTe COMPOTHB/ICHHA BETBH HaMar- 
HHYMBaHHA NOJyYaerca 
R, = 0,3758, 


T. €. B cayyae MpHu6smxKeHHOrTO pelleHHa MO ypaBHeHHto (12) ownOKa 
He mpesbluaeT 2°/,. 





Puc, 8. BanaHHve BeJIHYHHbI Harpy30uHoro conpo- 
THBACHHA Ha OTHOULCHHeE BeJHYHHbI NepeqaBaeMoH 


A 
MOULHOCTH K (E ve 


]—Harpy304HOe COMpOTHBAeHHeE NOAKMOUeHO Ha WHI BbICO- 
KOrO HallpsKeHHA CTAHUHH; 
2—Harpy30uHoe compoTHBAeHHe MNOAKIWYeHO Ha WIMHbI reHe- 
paTOpHoroO Hallps#KeHHA CTAHUWHH 


Tem 2Ke CaMbIM Me€TOJOM ObIIH ONpeteseHbI H 3HAYeCHHA Harpy3oyuHoro 
COMPOTHBACHHA, NOAKOYCHHOrO Ha WIMHbI TeHepaTOPHOrO HallpsKeHHA 
(ACXONA H3 COOTBETCTBYIOLUEPO BbIPAKCHHA WIA 244): 


R, == 0,2966 (npuO.MxKeHHO); 
R,=0,2940 (c yyeroMm conpoTHBaeHnHa BeTBA HaMarHM4MBaHHa”). 


OumOKa B 9TOM Cy4ae NosyyaeTca He Gomee 1°/). 

TakuM O6pa30M, MO1b30BaHHe ypaBHeHHeM (12) AaeT MOCTaTOUHO 
OplcTpoe HM TOYHOe peweHHe 3aa4H. 

C NOMOUIbIO KPHBOH, NMOCTpOeHHOM no ypaBHeHuto (4) H H300parxKeH- 
HOH Ha puc. 8, MOXKHO OnpesemuTb BeaMunHy P(A) aaa DaHHOrO MO- 
MeHTa BPeMeHH H MpeWecTBOBaBLerO BHAa KOPOTKOTO 3aMbiKaHHA, 


1\2 
YMHOXKAaA 3HAYeEHHE OPAHHAT Ha COOTBETCTBYIONLEe (Ea). 
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Kak ykKa3blBaOCb B CTaTbe, MpH MOdcueTe MO MeTOAY noc.1eqOBaTeb- 
HbIX HHTepBaiOB HaHOoee asddekTHBHO AeCHCTBYIOWIMM 1A MpHHATOH 
HCXOMHOH CXeMbI ABAAeTCA COMpoTHBeHve nopsnka 0,38—0,4, uTO 
NOATBEpXAaeTCA H MpPHBeEMeCHHbIMH AHa/IMTHYCCKHMMH pacyueTaMH. 
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Acnupaum E. A. XATEMEHCTEP 


YCKOPEHHOE ABTOMATHYUECKOE TOBTOPHOE BKJIIOUEHHE 
C CAMOCHHXPOHH3ALHMEW KPYIHbIX 
rUAPOrEHEPATOPOB (YAIIBC) 


Bpenzenne 


ABTOMaTHYeCKOe OBTOpHOe BK JIOYeHHe C CaMOCHHXpOHH3aunelt 
(AIIBC) ruaporenepatopos HaxOAHT B MOcaeMHee BPeMA LIMpOKOe MpH- 
mecHeHHe [1, 2, 3]. Oanako sBHeapennio ATIBC B pane cayuaeB ete 
MpenaTCTByeT HeMOCTATOUHOe U3y4eHHe IMpoweccoB, MpoOuCcxOAUINXx 
B TrHApoarperate npuH ATIBC. Stum xe O6baACHAeTCA OCHOBHOM Heo- 
cTaTOK MMeloulMxca cxem ATIBC (Hanpumep, pa3pa6oTaHHbIx B OT/eze 
ABTOMATHKH, Te/JIeMeX€HHKH H HawanKH TuaposuHepronpoexta (OATH 
PIM QOM) [4, 3] —6oabwaa nposxomkuTerbHOCcTb Mpouecca ATIBC, pexy- 
lulad K JWIMTeIbHOH (Ha BCe BpemMA Mpowecca) NoTepe 9HeprocucTemoh 
reHepupyureA MowHoctu TOC. Sto MoxkeT noBreyb 3a Cobo cHMDKe- 
HHeE YaCTOTD! H abHehulee pa3BHTHe aBapuH B 9HEprocucTeme. [o- 
9TOMY B JaHHbIh MOMe€HT OCHOBHOK 3aaueH ABAMeTCA Pe3KOe COKPaule- 
HHe OecTOKOBOM May3bl reHepaTopa myTeM ycKOpeHHA BCero Mpoltecca 
ATIBC, 

[feabio HacToauleh paOoTb aBaAneTca (UCXOMA H3 TeOpeTHYeCcKOrO U 
MpakTHyecKOrO HCC/IEOBaHHA HEKOTOPHIX MpOWeccoB, NMpOWCXOAALULMX 
npH ATIBC) Haxoxaenve nH OOOcHOBaHHe nyTH ycKOpeHHna ATIBC, pas- 
paOoTKa HEKOTOPbIX MOMeHTOB pacueta ycKopeHHoro ATIBC — (YATIBC). 
PaspaOoTKa pesleHHbIxX CXeM B 3a0a4uy JaHHOM paOorTe! He BXOJHT. 


1. Passutue ATIBC 


ABTOMATHYecKOe MOBTOpHOe BKTOYeHHe C CAaMOCHHX pOHH3alHell 
BO3HHK10 BCAe 3a OCBOeHHeM caMoro cmocoOa BKOUeHHA Ha Napa- 
JIeMbHYIO paboTy CHHXPOHHOKM MallHHbI myTeM e€ C€AMOCHHX POHE- 
3auuu [1, 5]. Kak u3pecTHO, B OTAMYHe OT cnocoba TOUHOH CHH- 
XPOHH34UUH, TpeOyiomero TOUHOrTO coBMameHHa a3, uacTOThi H 
Han paAKeHHA CHHXPOHH3HpyeMOH MALIHHbI H CHCTeMbI, CNOCOO CaMOCHH- 
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XPOHH3alHH OMycKaeT BKMOYeHHe HeBO36yxKAeEHHOH fMalIMHbI Mmpu ee 
CKOPOCTH, OTAM4alOUleficA OT CHHXPOHHOM B OobWHX Npedetax. ITO 
NO3BOAAeT 3HAYHTebHO YMPOCTHTb BCIO aBTOMATHKY arperaTa H TeM 
CaMbIM MOBLICHTh HakexkHocTb paboTn TIC B uentom. TeopeTuyeckn U 
mpakTuyeckn B CCCP cnoco6 camMocuHxponn3auun Obl. O6OCHOBaH 
BHeApeH B 9KCNAyaTauMio A.7.H. mpod. VM. A. CrtpomatuukospiM, 
K.T.H. JI. PT. Mamuxonanuem, «.T.H. LO. M. OvbkuHoOM udp. 
[d, 1, 6, 7]. 

Kpome cBOero OCHOBHOrO Ha3HayeHuA — YMpOWleHHA Mpollecca BK.110- 
4YeHHA CHHXPOHHOrO reHepaTOpa Ha Mapasetbuylo paboty, — cnoco6 
CAMOCHHXPOHH3aUHH OTKPblA HOBbIe BO3MOMKHOCTH AIA AIIB oObekTos, 
AIA KOTOpbIX NpexkHne cnoco6n AIIB ve O6blaH npHemMaeMbIMH. ITO 
OTHOCHTCA, B MepBylO O4epeAb, K AMHHAM UH NOACTAaHWMAM C OOJbUIMM 
OJHOCTOPOHHHM MepeTOKOM aKTHBHOH MOLIHOCTH. 

IIpumMensasuieeca MO cux nop TpexdasHoe ATIB—(TAITIB) o6ycaos- 
JMBaIOCb TpeOOBaHHeM CHHXPOHHOTO xoa OTAeAMBUIeHica TIC c ocTaab- 
HOM cucTeMOH. OnHakO B CJlyyae OTKAIOUCHHA JIMHHA C OO/bUIHM OHO- 
CTOPOHHHM MepeTOKOM MOLIHOCTH, HalpuMep, eCAHHCTBEHHOM CBHA3H 
ytanenHohk TOC c cuctemot, 3To Tpe6oBaHue MpuBOAMT K HeOOxodu- 
MOCTH ocyulecTBHuTb TAIIB 3a 0,2-0,4 cekK, 4uTo Kpaitne 3aTpyl- 
HHTeJIbHO, 

Ocnaumenve Takux JIOT] ycrpotictBamMuM y.1aBAMBaHia CHHXPOHH3Ma 
WIM BBeeHve OLHOdasHoro ATIB—(OATIB) 4upes3spiyuahHo ycroxHAeT 
perteHHyl0 3aulHTy WH yBelMunBaeT *akKTOp HeHamexKHOCcTH. Ilo MHeHUIO 
HEKOTOPbIX 9HeEprocucTeM, HampuMep, JleH3Hepro [8], OATIB Boobie 
He MOXKET paCCMATPHBaTbCA Kak 3EMEHT OCHOBHOM 3amuTb JIOIT. 

Hospi Tor4oK pa3sBuTHio ATIB nano BHeapenne cnocoOa CaMocHH- 
Xponu3aunn. Tlosspwaivcbh 2Ba MpHHUMMKabHO HoOBEIX cmoco6a ATIB: 

1) AIIB 6e3 npoBepku cuHxpoHu3ma— AIIB 6/c [9]; 

2) ATIB c camocuHxponusauneh — ATIBC. 

TIepppr cnoco6 OCHOBbIBaeTCH H@ TOM, U4TO MPH HaJIH4HH LOCTaTOUHO 
Oo.bWwOH peakTuBHocTu cBa3H T3C c cuctemMoH, MOXHO JOMYCTUTb UX 
NOBTOPHOe BKAOYeHHe MPH MOAHOM HallpAxKeHHH; MPH 9YTOM TOKH B Tre- 
HepaTopax He Mpes3ofayT (faxe npn / 180° MexaAy BeKTOpaMuH Hanps- 
*%KCHHA CHCTeEMbI HW 9. A. Cc, TeHepaTopa) OMpedereHHorO 3HaveHHA (AAA 
ruiporedepatopa— 3-KpaTHoro, TypOoreHepaTopa —5-KpaTHoro), 4 
HECHHXPOHHble YaCTH MOCe HECKOJIbKMX KayaHHh BOATYT B CHHXPOHH3M. 
OrpaHnyenve NO TOKY ompederseT MHHUM4IbHBIA peakTaHC CBA3M, 2O- 
myckaroulM mpuMenenue ATIB 6/c. 

Btopo& cnoco6 aBasetca Gomee rHOKHM, OH He BBOAHT OrpaHnye- 
HHA MO peaKTaHUy cBA3H, HO TpeOyeT raweHHa nose no 0,2 U, cpa- 
S4HHbIX C JIMHHeH TeHepaTOpOB, HM CHH)KCHHA MX CKOPOCTH BpallleHHA 
nmocae c6poca Harpy3KH O HOMHMHaAbHOH, uTO TpeOyeT CPaBHHTe/IbHO 
Oo1bWworo BpemMeHH (10—30 cek.). 

Kak MoKa3a1 ONbIT HM pacueT, TOKH, BO3HHKAaIOLIMe MpH ATIBC, 
He MPe€BOCXOAAT TAKOBLIX TIpH OObDINHOM CAaMOCHHXPOHH3AllMH, HE BBI3bI- 
Bad pH 2TOM OOAbIUAX TOAYKOB MOWHOCTH B 9HEprocucTeme (4TO Xa- 
paxtepHo aaa AIIB 6/c). K npeumymectsam AIIB 6/c u AIIBC nepea 
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TAIIB nu OATIB caeayeT oTHecTH BO3MO2%KHOCTH npoBenenua ATIB 6/c 
H ATIBC npw KayaHHax YacTOTLI B CHCTeMe HJM ee CHJIbHOM OTKJOHE- 
HHH OT HOMHHaa. TATIIB nw OATIB B Takux cayyaax MoryT He cpa- 
OOTaTb. 
liz nmpuBewzenHoro sBunHo, uTo ATIBC (puc. 1) oTanmuaetca panom 
mpeumMyulectB oT Apyrux cnoco6os ATIB. OcuoBubim xe HeAOCTaTKOM 
Qo | 
M; 
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Puce. 1, AIIBC np noxzcwuHxpoHHol ckopoctTu 
autTeabHocTb OecToKoBoH nay3bl fy ,, = 13,8 cek. 


AIIBC spasetca mauTeibHad GecToKoBaa may3a reHepaTopa. OjvHaKo 
NpH MOAPOGHOM HCCAeAOBaHHH NPOWCXOAAUIMX B rHApoarperate npo- 
ueccop npw ATIBC MoxkHO BBIABHTb AyTH COKpauleHHua GecTOKOBOn 
lmay3bl reHepatopa c OOuwiMM yckopeHHeM Bcero Mpounecca. 

Kak MOKa3a1H 9KCNEPHMeHTAIbHbIe MaTepHalIbl, BDeEMA, HEOOXOANMOe 
main ATIBC, MoxkHo coKpatuTb c 10—30 cex. no 3-+-6 cek, T.e. 
B 3—4 pasa. 


II, Onucanne npouecca ATIBC 


Kak NMOK@3blIBaeT MHOPO.I€THRA CTaTHCTHKa, OCHOBHaAH YaCTb NOBDGK - 
JeHHH, UMCIOWWMX MeCTO B 9HEPFOCHCTeMaX, OKOQ.10 74°/, [10], BosHu- 
KaeT B 9,IEKTPHYeCCKHX CeTAX HM OTKDPBITHIX pacipeleCAMTebHbIX YCTPOH- 
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cTpax. TaaBHbim o6pa30M 9TO KOPOTKHe 3€aMbIKaHHA, BOSHMKAIOIIHE 
(OT MepeKpHITHA 34° PASHEHHLIX HM30ATOPOB, 3aKOpayHBaHhA cba3 mOcTO- 
POHHMMM MpeAMeTaMM WIM MTHUAMH H HanOoee “YacTO—OT aTMOchHep- 
HEIX NepeHanpAxKeHHH. . 

Bo pcex MepeyWCAeHHBIX Cy4¥aax, CCM He BOSHUKANO MCXaHH4eCKHX 
noppexkleHw, HanpuMep, OOpbiBa NpoBoza, Mpw Npekpalienwu NHTAa- 
HWA MeCTa KOpOTKOFO 3aMbIKaHMA, Ayra racHeT M NOBperkKTeHHe TEM 
caMBIM camMoycTpaHsetca. Uepes HeKoTOpoe Bpems, HeOOXoAMMOE LNA 
neHOHU3auHN KaHana ayru (0,3-+-0,4 cex. mpu 220 8), MOXKHO OTKIO- 
UeHHBI 3allMTof yuacTOK AMHMM vam cekuHIO OPY Bkm04uHTb NO- 
BTOPHO NOD HalipmKeHHe. DTOT MpPOUeCC MOXKHO ABTOMATHSHPOBATE, T. €. 
npumenuTs ATIB, pasauunble cnocoObl NpoBeweHHA KOTOPOrO 6biIM pac- 
CMOTPeHbI BbILLe. 

Jlaaq ynpowenua pas6opa npoleccos, MpOMCcxOAAWMX B THApoarpe- 
rate npw ATIBC, paccmoTpuM cayuait paOoTst OAHOTO MOWWHOTO FHApo- 
reHepaTopa (WH 9KBUBaJeHTHBIX €MY HeCKO/BKUX reHepaTopos) yepe3 
CpaBHHTeAbHO JMIMHHY!O AMHMIO S7eKTpoNepelaun *) Ha BeCbMa MOLLHYIO 
QHeprocucTemy. 

Cxema ATIBC nomkHa 3anycKaTbCA TOABKO OT 9/1CKTPHUCCKUX 3alMT 
JIST1 c BpcoKoM cTOpoHE! MoBBICHTeADHOM MoActanuuu. Ipu pa6oTe 
PMPOMeX@HHYeCKHX HM SEKTPHYECKMX B3alMT TuApoarperata MW WMH 
reHepaTOpHoro HalpaKeHHA CXeMa ATIBC 6a0kupyetca. 

[lp BOSHHKHOBeHMH KOPOTKOTO 3aMbIKaHHA Ha OXBaYeHHOM ATIBC 
yuacTKke MpOuvCxoauT cenyoulee: 

|. JIunetivad 3aulMTa OTK 04aeT AHHHIO CO CTOPOHbI CHCTeMbI H CO 
cTopous FOC. 

9 Ovrkmoualorca aBTOMaTH rallenua moma renepatopa (ATTI). 

3. S3anyckaetca cxema AIIB .MHMM WM CxeMa ATIBC reneparopa. 

4. COpocuswuh Harpysky THApoarperaT yckopsaeTca, NOKa BCTY- 
nuBUMA B geficTBHe peryasTop cKopocTH ruapoTypOuHbl (PC) He 
3akpoeT HalpaBAMOWHA annapat (HA).. 

[Ipu ycnemnom ATIB «Hmm MoaBaseTCA HaNpaxkeHe Ha KOHILC ANH 
co cropoun TOC. 

Ilo nocTwKeHMH THApOarperaTOM YCAOBHA, MOMYCKaloUlUX ero OOpar- 
Hoe BKmoueHHe B cucTemy, cpaOaTbipaetT cxema ATIBC u renepatop 
BKaloNaeTcA Cnoco6om camocuuxpoHM3auuu (puc. 1). APT] Bkmouaetca 
AMUb MO ROCTWKEHHH MOACHHXpOHHOM cKOpocTu BpauleHua. TenepaTop 
HaOupaeT MOaBapHnylo Harpysky. 

MoryT ObITb caeqyOulMe MpHUMHbI 3allycKa ATIBC: 

1. Koporkoe 3ambikanve Ha OObEKTE, OXBAYeCHHOM mefictsuem ATIBC. 

2. Hapyulenue CHHXpOHHOn paOoTL reHepaTopa c CHcTeMOK. 

3. JlokHoe cpaO6aTbiBaHHe 3aLlMT. 

B nepBom cayyuae, MpH BOSHHKHOBeCHHM KOPOTKOTO 3aMbIKaHHA, 
arperaT cOpacbipaeT YaCTb WAM BCIO Harpy3Ky, B 34BHCHMOCTH OT Bula 
KOpoTKorO 3aMbikaHua (K3). Cxema ANBC pa6ortaetT oOObI4uHbIM NO- 
PALKOM. 


*) Tlonpasymepaetca annua 110—22) xe, aaHHOH 150—-200 nm. 
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Bo BTOpOM cjyyae HapyuleHve CHHXpOHHOM pa6oTH moxer npo- 
H30ATH B OCHOBHOM 43-34 NOTepH cTaTHYecKOH ycTotunBocru (Bompoc 
O AMHAaMHYeCKOH YCTOAYMBOCTH, Oarodapa WMPOKOMy BHeApenuio dop- 
CHPOBKH BO3OyxKMeHHA, ceftuac He CTO/Jb akTyateH). B takom cayuae 
cOpacbipaeTca Harpy3ka, paBuyaa PasHHUe MOKTY 2OaBpapMhHOH MoUL- 
HOCTbIO H aCHHXPOHHOM MOLLHOCTbIO TeHepaTopa. B nocaennee ppema 
pa aBTOPOB MpeliaraeT B WaHHOM Ciy4ae OTKOYaTb aBTOMAaT rale- 
Hua moma (ATTI) c mocuenyioueh pecunxponus3aunelt 6e3 oTKaIOUeHHA 
MaCiAHOTO BbIKOUaTeIA (MB) reHeparTopa. 

K TpeTbemy Cayuaio KOMMeHTapHeB He TpebyeTCH, Tak Kak OH cBO- 
AHTCA K MepBoMy. 

Takum o6pa3om, npouecc ATIBC naunnaetca co cOpoca Har py3Kh, 
(B 3aBHCHMOCTM OT Bua aBapHu). Onnako, MpHHuMas BO BHYMaHHe TO, 
NTO COBPeMCHHbIe PeeHHble 3aulMTbl CpaOaTLiBawT 3a Bpems Meuee | cek., 
MOXKHO MpHOAWKeHHO MpHHATb, 4TO cOpoc Harpy3KH IpOWCXOAUT 
B MOMeCHT OTKIIOYeHHA MB-renepaTopuoro win JIMHeEHHOrO, B 34BHCHMOCTH 
OT MPHHATOH CXeMBI. 

BeaeqcTBve moTrepH Harpy3KM CO CTOpoHbt reHepaTopa, arperat 
HaYHeT YCKOPATbCA, COPMaCHO ypaBHeHHO ABMKeHUA: 


daw 
Ms-—- I= Mr. (1) 


Kak MOKa3bIBaeT ONbIT, B MepBblh MOMeHT ycKOpenue arperaTa MaKcH- 
MaIbHO HM NocTosHHo, OnHako B Aatbuefimem HA runpotyp6nnn 
3aKPbIBacTCA H YCKOPeHWe MA4INHHbI HaYMHaeT yMeHbulaTeca. B KaKOl-TO 
MOMCHT YCKOPeHHe MeHHeT 3HaK HM arperaT HayHHaeT TOPMOS3HTECA. 

Beiel 3a OTKO“eHHeEM AMHeMHOrO HAM reHepatopHoro MB orkauo- 
uaetca H APTI reneparopa. Ilocae c6poca narpy3ku HanpsKeHHe B Mep- 
BbIH MOME€HT BO3pacTaeT H JIMIUb NOTOM CHHDKaeTCA. 

Besiouenne MB mMoxkeT mponsoiitn npu CHEMYIOUMMX YCOBHAX (TpH- 
MCHUTC.IBHO K KpylIHbIM PuLporenepaTopam): 

1. Ckopoctb Bbllle HOMMHaAbHOH, OCTaTOUHOe HampskKeHHe U,,,, 0. 

2. CkOpocTb BbIWe HOMMHaIbHOH, HanpaxKenMe Ha renepatope 
HIKE HOMHHAIbHOrO, HO 3Ha4MTeIbHO OO.bUIe OCTATOYHOrO. 

3. CKkopocth HoMHHaabHaa, Ugo = 0. 

TpeTui cayyat MOokHO He paccMaTpHBaTb, Tak Kak OH Mo.ly4aerca 
NpH 4upe3BbyahHoO pactaHyTom wuKse ATIBC, nuyem ue orauyuaerca or 
OObINNGH CaMOCHHXPOHH3alMM M Hac He uMHTepecyer. C TouKu 3peHHA 
yckopenua mpouecca ATIBC 6Ooxee unrepecHbl nepBble aa cuyyas, 
NpHyeM BTOPOH Cayual aBaeTCA Oomee OOUWMM MH NOSTOMY OH HU Oy heT 
HaMH paccMOTpeHu. 

Iipu sksovennn MB reneparop, sBpautawumtica co CKOPOCTbIO 
BbIIMe =HNOMMHAIbHOH, HauHHaeT TOPMO3HTbCA NOM BAMAHHCM aCHHXpoH- 
Horo MOMeHTa. ArperaT TOPMOS3HTCA TakxKe MH 3a CYeT rHApaBanyeckoro 
TOPMO3HOrO MOMEeHTA. 

IIpm OlpeweacnHblx ycOBHAX TeHepaTOp BOMMeT B CHHXpONN3M 
3a CueT CBOerO PCaKTHBHOrO MOMEHITa HH OyeT BpallaTEcA c HeOoO.1b- 
HIHM CKOJIbKeHHeM, 
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anee, skueHHeM AIT] posOyxnaeTca reHepaTop H OH TEM CaMbIM 
3akpenAeTCA B CHHXpOHH3Me. OTKpbiBluMHcA JO Mpexueh BernunHE HA 
rHApoTypOnHbl NoOsBoAseT arperaTy HaOpaTb OaBapuhnylw Harpy3ky. 


II. Ilyta cokpamjenua wuksaa ATIBC 


M3 Bblllecka3aHHOroO yoKe BHAHbI OCHOBHbI€ MYTH COKpalleHHA WHKAa 
ATIBC: 

A. YcKopenve CHW)KeHHA HalpsArKeHuA: 

1, OtkKmouennve AIT] B MoMent cOpoca, 4em NpedOTBpamaetca 
NOBLIWeEHHEe Hall ps Kenya”. 

2. IIpumenenne Opictponetctayiouero ATT] c aAyroracameri 
pelwieTKOM KOHCTPYKUMH 3-fa ,OmeKTpocua* um. C. M, Ku- 
posa (paspa6oTanHoro Nod pyKoBoAcTBoM npod. O.b. Bpona). 

5b. Bxkaoyenve MB npw goctaTouHO OO/buIOM OCTaIOLUeEMCA Halpsa- 
2KEHHH (11PH HeEMOJHOCTbIO NMoralieHHOM MOvIe). 

B. Bkaouenve MB mpn G6OabUIMX CKOJIbxKeHHAX (Ha BOCXO/JALLEH 
YaCTH KPpHBOM H3MeHEHMA CKOpOCTH BpauleHHa) (puc. 1). OtTum, Bo-nep- 
BbIX, COKpalaeTcA OecTOKOBad may3a renepaTopa, H, BO-BTOpbIX, ObI- 
cTpee MOCTHraeTCA MOMCHHXPOHHAaA CKOPOCTb 3a CYeT aCHHXPOHHOFO 
TOPMOKeHHA. 

. [Puaipapauyeckoe TOpMOMKeHHe Pa3sBePHYTLIMH J1OMacTAMM pa6o- 
yero KOJeca (MOCTHFaeTCAH Me/JICHHbIM 3aKpbITHeM JIOMacTe paOouero 
Kowleca). 


IV. HepexoaHbe mpouecchl B reHepaTope npu ATIBC 
I, OcnHosxote ucxOOnble ypaBHeHUA CUHXPOHHOK MAQAUWUHOI 


[Ip wcceq0BaHHH NepexOJHbIX MpoOueccoB B reHepaTOpe HMCMO.Ib- 
3YeTCH KaccCH4ecKad TeOPpHA CHXPOHHOHM MaLUMHEI, B OCHOBY KOTOpOh 
nowox#«KeHbl ypaBHeHua P. [lapka u A. Topesa [11], pa6otn P. A. Jio- 
tepa [12] nu JI. . Mamukonsnua [6]. Npu stom aenaiotca creayioue 
YNpOWeHHA WH DONYLULeHMA: 

1. [Ipeanojaraetcd OTCYTCTBHEe HAaCbILeHHA, KPOMe CMellHaJbHO OFo- 
BOPeHHbIX C.1yuaes. 

2. OTcyTcTByeT rucTepesHc. 

3. ?Kele30 H OOMOTKA CTaTOpa CHMMCTPHUHBI. 

4, MarHuTHbit MOTOK W HHAYKUMA B 3a30pe MaLHHbl pacnpeeseHpi 
CHHYCOHa1bHO. 

5. PeakTHBHOCTH pacCeAHHA MaLUMHbl He 3aBUCAT OT MOIO%KeHHA PO- 
TOpa MO OTHOWeHHIO K CTAaTOpy. 

6. OrcyTcTByioT TOKH HYyAeBOH NOCeOBaTeIbHOCTH. 

7. []poueccbi B BO3Z6yauTee He PacCMaTPHBAaIOTCA, KPOME CIelLHa/IbHO 
OrOBOPeHHbIX C.1y4aeB. 

Cxema oceH d u g Rava Ha puc. 2, Cxonbxenve MpuHuMaetca Ss > 0 


npuwo Wo, H S<O0 nNpu wo >w,*). 


*) YcnoBuble OGO3HAYeCHHA JaHbl Ha cTP. 288 
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OcHOBHbIe YpaBHeHHA CHHXPOHHOH MalUHHbI, XApaKTepH3ylouiuve Mepe- 
XOMHbI€ MPOMeCChl B CTATOPHEIX H POTOPHbIX LLeMAX, MOXKHO 3amMCaTb 
B CeMyloulem Bune: 


U4 = (7 = pX aq) ig — p (Xgpaly aE Xardiia) ~~ (1 =. S) (glo ae Xatglig) (2) 
U = — (r+ pxq)ig— P Xarqeitg) + CU — 8) Hala t Xopale + Xaralia (3) 


U p= (rp + PX pp) ip-t Pp (Xapalat Xpialia)s (4) 
O= (frat Pxya ba tP Cada: lat pia: tp) (9) 
O = (Tyg PX 11g) big P Marg? b9)5 (6) 

M = igh pX apa t labia ara — babigX arg — lala Xa — XQ) — PTS. (7) 


JlaHHad cCHCTeMa SBAAeTCA HeJHHEHHOH, HO, MOJarad s==const, To 
CI paBeIHBO DA OOABWMX THXOXOJHDIX MallIHH, €@ MOOXKKHO JIMHeapu3u- 
popaTb. JlanbHefiuee yMpOuleHve MOXKHO BHeCTH, NOMaran r= 0 (r yuu- 
TLIBAeTCA B TaKOM C.1y4ae JHIb Mp ompeneneHHH T.) 





Puc, 2, Cxema pacnosoxeHHA OCceH d H g CHHXPOH- 
HOH MalHHbI. 


B fajtbHefiliem pelleHve MpHBeeHHbIX ypaBHeHHfi MpOn3BOUNTCH 
mo MeToanKe mpod. P. A. Jiorepa u k.T.H. JI. P. Mamukouanua [12,6]. 


YcroBHbie O603Ha4eHHA 


dy —OTKPbITHe HatipaBanloulero anmapata rHqpoTypOuubl; 
& —9, I. c. renepatopa; 

i — TOK; 

U  —xHanpsKenne; 

Mr —MOMeHT Ha Ba.ly rHIPOTyPOHHbl; 
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Mae — aCHHXPOHHbili MOMeHT reHepaTopa; 


Ms, — 9A€KTPOM4rHHTHbIt MOMEHT reHepaTopa; 

S  —CKOMbKeHHe, MOMOMKUTEAbHOE MPH CKOPOCTH BpauleHHA POTOPa HHXxKe 
CHHX pOHHOH; | : 

fr  —AaKTHBHOe CONpOTHB.eHHe; 

t —- TeKyljee BpeMg; 

[ -—MNOCTOAHHaA BpeMeHH 

73 -——BPeMA 3aKPbITHA HaNnpaBAAulero annapata rugqpoty pO6uHyl; 

T,, —- BPeMA ROCTHAKECHHA MAKCMMAJbHbIX OO6OpOTOB Nocue cOpoca Harpy3kh; 

P, —ocesBoe ycHieHHe Ha Badly arperata; 

J  —MNOJAPHbI MOMeCHT HHEPlWHH poTopa arperata; 

m —KDpaTHOCTb racHTeAbHOrO CONPOTHBACHHA B Lenn poTopa reHepatTopa 
mpu oTkmoyennn ALTI-T; 

y — moTOKOCWeneHne; 

X  — peaKTHBHOe CONpOTHUBAeHHe; 

9 —yrol pa3Bopota aonacTecH paOoyero Kodeca TypO6nHH; 

6 —yronk MexAY O60OU\eEHHIM BeEKTOPOM HallpAxKeHHA CTaTOpa H Mome- 


PC4HOH OCbIO MaLUHHbI; 


HHREKCH y GYKB OTHOCATCA: 


4.9 -—-COOTBETCTBEHHO K MpUAOAbHOH HM NOMepe4HoH OCH poTOpa MaUIHHbI; 
— K o6moTKe BO36yx2eHHA; 

—K YCMOKOHTEAbHBIM KOHTyPpaM Ha poTope; 

—K Wenu cTaTOpa MAaLUHHBI; 

—K MOCTOAHHDIM BPEMeHH MpH Pa3OMKHYTOM CTaTOpe; 

— BO30yqunTeN0; 

—K Nepexogubim Mpoweccam; 

— K CBepxnepeXOZHBIM npoleccam. 


eae mz ww wy 
“so Qarn™ 


J 


2. Mamenenue xanpaocenun 2enepamopa nocare cOpoca Ha2py3Ku 


YuUTbIBad OpicTpocehicTBHe COBPeMeHHOM peweHHOH 3allHTbl, MOXKHO 
NpeONOAOKUTb, YTO K MOMeHTY OTKAIOYCHHA KOPOTKOFO 3aMbIKaHHA 
NOTOKOCHeMIeHHe OGMOTOK MH CKOPOCTb BpallleHHA He yCMeWT CKO/JbKO- 
HHOy1b 3HAa4HTeAbHO H3MCHMTbCA. 

AIIl renepatopa*) (ALII-[) otTksaioyaetca senen 3a MB yepes 
Bpema tary = 0,2 + 0,3 cek — co6OcTBeHHoe Bpema CpaOaTbiBanun ATTI-T. 
[Ipu otTKaoyeHHu MB rekepatopa Ha ero BbIBOMAaX HaNpsKeHve MOBLI- 
waeTcCA (348 CYeT HMEBLIeErOCA MadeHHaA HanpsKeHHA Ha MPOAOMbHOK 
PeaKTHBHOCTH MALIMHbI) Ha BpeMA far, T. e. 20 OTKNIONeHHA ATTI-T. 

TIpouecc rawenua moms, Takum O6pa30M, HaYHHaeTCA He C HOMHHAJIb- 
HOrO HampsKeHHA, a C Oovlee BbICOKOrO, B OOJIbIIHHCTBe C”y4aeB 
ec ~(1,1+ 1,3) U,. OT yacTto He yunTHIBaloT, MOb3yACb MpH pacueTe 
rawieHHA MOA KPHBOM rawieHHA NOMA Ha XO/IOCTOM xony. Hanpsxkenne Ha 
BLIBOAaX TeHepaTopa MOKHO ONpeweANTh NO NpHOAWKEHHOK copmyvie, 


Eg=V (Ucoso)? + (U sin 9-L ix 9), (8) 
KOTOpad YUHTbIBaeT HM COSY Mpedbiayulero pexuma. Suaa Ey He TpyaHO 


OmpeweMuTb MO XapakTepwCTHKe xOMOCTOrO xo1a reHepaTopa U (puc. 3) 
TlocTosHHy!0 BPeMeHH TalieHHA MOA MOMKHO NOAYYNTb B Bue [5]: 


/ 
T.= T aoe —- Tao: (9) 
*) nan API] sosGyquteaa, cM. HMKe. 
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ie 
bike Pg,. -~ Noctoriilas BpeMeHH SaMBHYTOR Ha PucHTe/bHOe COMPOTHB- 
jeHHe OOMOTKH BO3OyxKACHHA TIpH PpasOMKHYTOM CTAaTOpe. 
/ 
IIpuuyem 7 qgo2 OllpemerseTca TAK: 


7 ot ] 

Pave = Lado ere (10) 

Onnuko, KaK [MOKaShibACT OLLI 9KCNAYaTanh KPYMHbIX PHApOrene pavo- 
pos (40 mesm wu Bolle), ycTaHOBseHHble Ha HHX KoHTaKTOpL ALTI-P 


BeCCbMa HeECOBEPHICHHLL H, KaK MpaBH.10, MOCTe OAHOKpaTHOrO OTKOUe- 
HUA TOKa pOTOPa NPH HOMHHAAbHOM Harpy3ke BbIXOAAT H3 CTPOH, TaK Kak 


A sy Bee he Eos phe Meas oe ara =n 
(2 3 ba a paeereness Ses ae : 


ty mae 




















08 a 2 
06 sitet 
; a a 








We Ue 0s 1 2 OB 20 a2 
iyloe!l 
Puc. 3. XapakTepnHetHKa XOMocTOrO xXoya renepaTopa 
1340 
THUa CB -—----- 96 ae JaHHbDIM 3aBO0/a ,IceKTpPOCcH.ta “ 


150 
um. ©. M. Kirpona) 


HX JYPOracHAbuble KOHTaKTH OOropaloT. IloyTOMy B paAde 9HEprocucreM 
(JIetis3Hepro, Fopsnepro, Pocrospsnepro) AITTI-P raaporeneparopos 
OTKNOUAIOTCH TOAbKO OT MIEKTPHYeCKHX 3alMT CaMOro reHepaTopa, 
BO BcexX lpownx c.1yyanx, B TOM 4uce H MpH ATIBC, raweHue nous 
ocymectaasetca ATT] po3s6yinteaa (ATTI-B). Oro cHabHO 3aTArHBaeT 
mpouecce rauwlenHa MO.1d CaMOrO TeHepaTOpa, Tak Kak Mp 9TOM MOCTOSH- 
Had BpeMeHH: 


° (6 ) — Ta ae lao 2 P 4p ’ (1 l) 


rie 
Tyg —MNOCTOAHHaA BPeMeHH BOBOYyxK/eHHA BO3OYAHTe.1A; OHA COH3Me- 
puMa Cc on rene patopa. 
Hanpumep, Mia ruiporenepatopa tuna CB ———~ a 96 Tap == 4,33 ceK: 
Figg SV OA) ceke 7 9,0 CeKs Toraa Pou ’ -= 9,97 ceKk. Pa3ymeeTcu 


TaKaH MOCTOAHHAA BpeMeHH TaweHwA NOJA MpHBOLMT K HemOMePHOMY 
pacTarusaiMio GecTokosoH nay3bl rexepatopa npn ATIBC, sto, Koneyno, 
HEJLOMYCTHMO. Kak pdaiuKa/lbHoOe CpeACTBO yCKOpeHHaA PaluleHHa noua, 
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MOXKHO PeKUMEHAOBaTb YCTAHOBKY HOBOTO, ynomMAbyTOrO Boilie, ATTI-P 
3aBola ,QaeKkTpocuna*, JLanupii AFT] yckopset raumenne B 2——3 pasa 
mo cpaBHeHHio Cc OOBINHOM cxemOh XTTS. 

Oanako Ha 6oObWIMHCTBe 9KCNAyaTHpyemblx [TOC yctanossenn AMT] 
craporo o6pa3ua WH NOSTOMYy CieAyeT OTWebHO PaCCMaTPMBATb BO3MOX- 
HOCTbh UX HCNOMb30BaHHA WA We- 
ae ATIBC. 

E.MHCTBEHHbIM pal\HOHaJIbHbIM 
cnocoOoM rauwleHHA Nomad renepa- 
topa, He nospexnaat AMPTII-F, 
HBIHETCH OTKTOUeHHE NOCeLOBa- 
relbHoO ATTI-B nu AITI-T (puc. 4). 
limnyabc Ha OTKIIO4eHHe BOSOyx- 
eHHA CaelyeT, TaKHM OOpa3om, 
nonapatb we wa ALTI-T, a na | = 
AIN-B. ATTI-F Cle MyeT OTKMOVWTb alee Cmynenvamge QUULEHUE 
pv CHW KeHHH HanpAxKeHHA PeHe- 
patopa mpumepuHo jo 85°", Ux, ato 
COOTBETCTBYeT (110 CTaHAapTHOK xa- 
pakTepuHcTHKe xXOJOCTOrO XOa 3a- 
Bola ,QaekTpocusia* um. C. M. Ku- 
pospa, puc. 3) ToKy potopa 0,8 
OTHOCUTebHbIX CAMHHL (0. e.). 

Ec. Mp HOMHHAaAbHOM Ha- 
rpy3ke reHepaTopa TOK porTopa 
1,60. e., TO TOoKy 0,8 0. e. cooT- 
BETCTBYeT UETHIPEXKPaTHOe CHHKE- 5 0 = 5 20 Pe 
HHe MOULHOCTH AYPH Ha KOHTaKTAaXx 
AMTI-l. Kak noka3aa onbit skcnya- — pyc, 4, Iponecc ramenua noaa rene- 
TallWW pala KPYNHbIX ruAporene- paTopa 
paTopos, yxe mpu Toke potopa Bxayate orksouaetca ATII Bo3s6yan- 


0,8-——0 . e, roracaulve KOH- 7024) 4 IPH CHWXKeHHH HalpAXeHUA NO 
raKTE ne gi eee "3 0,85 U,, orknoyaetca AIT] renepatopa 


IlocToAHHbIe BPeMeHH: 
ctpox. Mmnyapc Ha oTK«O4eHHe 9 
Tary-p = 10... l CeK,; 
AGTI-f B MaHHOM cay4ae MO?KHO Be Atom, 
Tarr. = 0,86 CcekK. 
apaTh OT pene HanpsxeHuA 6e3 
BbIJLepKKH BPeMeHH. 
SHayeHHe HanpsxKeHua CpabaTbHIBaHHa pele (Jaioulero HMMyAbC Ha 
oTkmioueHve ATTI-T) 0,85 U, caenyeT, O2HaKO, CKOPpeKTHpOBaTb 
Cc yueTOM NOBbILeHHA OOOpoToB arperata. 





3. Bkawmuenue 2zexepamopa 6 cucmemy 


Bolule yoke pacCMaTpHBaluCch pa3/iM4Hble BapHaHTbE NMOBTOpHOrO 
BKOYeHHA TeHepaTOpa B CHCTeMy. 

lloctaB.ieHHai 34a4a——-MAaKCHM@JbHOe COKpalleHHe JAMTeCAbHOCTH 
uukia ATIBC—tpe6yet sBkawuenna MB mpu: 

a) He MOMHOCTbIO MOPalieHHOM MOAe reHepaTopa U 7 

6) NpH CKOpOCTH 3HaYMTeAbHO Boe CHHXPOHHOH (pyc. O, 4, 7). - 
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Texunuyeckoe ynpabichHe SMuHucTepcTBa yiekTpoctanuMA CCCP 
(TY M3C) pekomernayeT npumeHenie ATIBC c o6patupim BcoueHHeM 
reHepaTopa Mp OCTATOUHOM Hal pwWKEHHN FeHepaTopa, paBHoM 20°/, U,*). 
C apyrofi cropouns, TY MOC pekomeniyer BHeapenue AITIB 6e3 npo- 
BEPKH CHHXPOHH3Ma MIpH MaKCHMaJIbHOH CBepxMepexOAHOM cocTaBuaioutesi 
TOKA BKJNOUCHHA, He MpeBbliuaiouleh 3-kKpaTHOrQ HOMHHAbHOrO TOKA 
craTopa (aa ruiporenepatopos) [13]. 


12|-03) 06 
10| | 05 
98\-02\ Q4 
06| | 03 


a 1 AA 
ao LN 







“-aeen 
22085 


NS 


VV 
At 


—S 


wat 
aah 
| Y 


o é 
69°) OF Ce) —Tromenm nobmop 
- 93| 14020 ErcnroveHUuA 


*10°) Q2|-G4 
-Qb 
+16" Q3'-06 
ts joeen 
Puce. 5. ATIBC mpu s = — 0,28 (HexOcTaTouHO ycKopeHHoe) 
JjauTelbHOCTh GeCTOKOBOH Nay3bl fe ,, = 95 ceK. 


ConoctaBlad 9TH Ba YCOBMA, MpWXOJHMM K BBIBOAY, 4YTO MOryT 
ObITb cayyaw, Korda npu Usem== 20°/, Ux TOK BKAIOUeHHA TIpH HeCHH- 
XPOHHOH CKOpOCTH reHepaTOpa MOXeT ObITb MeHbile 3i,. ITO OyeT 
Bcera WMe€Tb MeCTO pH HaIHYHH JOCTATOYHO OObUIOH peakTHBHOCTH 
x, Mexay TIC u sneprocucremoM. Ho aHHia x, BCe *Ke HeMOCTaTOUHA 
naa ppenxenus ATIB G/c, T. e. Aad BKAOYeHHA reHepaTopa npu Uy Uy. 
C apyrof cropousl, B page cayyuaeB BBeweHHe ATIB 6/c ObiBaer Hexe- 


*) [Ipeanosaraetca, aro npu Ugem == 20°) Un MaKCHMabHbId MOMCHT HeCHH- 
XPOHHOrTO BKsNOUeHHA He 6yneT GOAbUIe MAKCHMA4AbHOrO MOMCHTA BHe3anHOro 
Tpexa3Horo KOPOTKOFO 3aMbIKaHHA Ha BbIBOAAX FeHepaTopa. 
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aTeCAbHbIM H3-3a BO3HHKalouwwMx moa AIIB 6/c cpapHnTrerbHO 6ombwUx 
TOAYKAaX AKTHBHOM MOULHOCTH BO BPeMA HECHHXPOHHOFO xONa BO3OyKEH- 
Horo reHepaTopa. 

Takum 06pa30M, HCXOJA H3 NOCTABAeHHLIX Or paHHuennh: Ana ATIBC — 
20°', Un w aaa ATIB 6/c —3-KpatHbif TOK, creayeT paccMoTpeTb, npH 
KaKOM U,,., MOXKHO OCYLUECTBHTb OOpaTHOe BKAOYeHHe reHepaTopa, He 
BLIXORA 3a MpeeAbl 3-KpaTHOTO TOKA BKAOUeHHA. 


ay 


M E 





qua TR Sgt | | ae 
| ee Le TORN ALAS 
CALAN PR 
tT TT | NNT | oT 
alo} op I I ME NEA 7 

ENN ss ste ot 
me anie4ee 





erasers 























+5° 0! -02 HOEPYIKU 
mt NAAN) et 
ee pet 


+10") 02\-04 Ee 
os _1 | [Ef ee os a 


NL 
meer tT | | Pt | Re 





+15°) 03'- 06 
tgp" SICEK 
Puc. 6, YATIBC npn s = --- 0,20; ontHMaabublit MOMeHT BKAIOUeCHHA; 
RAMTEC ADHOCTb GectoKonoli nay3bl “6 ma. T= 380 CK, 
- pacueTHoe 3HayenHe M_, ied (s) pH U,, == Lowe. 


J{ia pellieHHd AanHOH 3anayu HeOOXOAHMO ONpPeeMTb TOK HeCHH- 
XpOHHOoro BKOVeHHA Npn U -— Uy B 3aBucumMoctu oT U, s uw peaktup- 
HOCTH CBH3H C CHCTeEMOH X,. 

MepexoaHbA mpotecc BK.NOUeHHA BO3Oyx*xKAeHHOM MALUHHbI CMOCO6OM 
CaMOCHHXPOHH34NHH MOXKHO PaCCMaTPHBaTb KaK HaJlOxKeHHe ABYX Nepe- 
XOMHBIX MpOWeccos: 

a) BKJIOYCHHA B CeTb CMOCOOOM CaMOCHHXPOHH3alHn HeBo3s6yKleH- 

HOH MalwHHbl Mp CKOIbKeHHH S; 
6) Tpexda3Horo KOpOTKOTO 3aMBIKaHHA Np a cs. U w ckonb- 
*KEHHH S. 
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TOKH He€CHHXPOHHOLO BKJUOUeHHA: 
lng = leg ths (12) 
Tak KaK OrpaHHyeHHA aHbl NO TOKy-—He Oosee 3-KpaTHOrO, TO 
ocTaeTca OnpeleAUTh Uyem (pH Da4HHOM X_), IPH KOTOPOM iy, < dix. 














i 

4) Gy) O2 
ee faeces iia 
ef eo eer kh a 

i Cee EAN Zannm 
ae) 0 / G2 i aad 

7 ey ee 
jude Cee 
eer TN 
+15" 93" -06 tt ele i en a ee 
t6 m=15ceK 








Puc. 7. UpesmepHo ycKkopenHoe AIIBC npn s = — 0,07; 
ANHTEAbHOCTh GeECTOKOBOH May3bl fe ,, = 1,5 ceK. 
—- — — — pacueTHOe 3HayeHHe Macen = f(s) npu U.-=1 0. e. 


MakcCHMabHO BO3MOXKHBIM TOK Mpa CaMOCHHXpOHH3alMH i,, MpH 
OXKHMA€MOM CKOJbXKEHHH MOXKKHO ONpedeaNTb 3 BEIPaKeHHA (13, 14), 
BbIBCCHHHIX IIA CKOJIbKeHHA NOpAdKa 


0,02 <s<0,40 
t 
ig. =U }—> cos (8) — st) + aa ee Sad ae 
Fee 4 x,)8—8) 7 e 


ft 


sa Games ae a, ere a cos (y+: (1 —s) t]| (13) 
sf x J 


Xa xq d 
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t 


, Deane pie 1 PAT At 7” 
‘ne == U for (18) sin @y— 88) + (Sr — =) Fe sind ind 
q | q q |%*q 

t 


a Pose "a sin [S9—-+ (i—s)al. (14) 
Fi 


Tok KOpOTKOrTO 3aMbIKaHHA MIA CPaBHHTebHO 60OnbWMX CKOVIb~- 
*KEHHA (s > 0,05) MO#KHO BbIPASHTb B YMPOULeHHOM Buse: 


t 
f 2 oo 
1 1 1 (l= sy7; . 
CE | panne: een cen Ce ee 
ana Puke =) 1+(1—s)*73 
: t 


ve _t — 


1 1 (1—s)*7 | | 
+(4-4) 2-97. @—__e “4cos(1—s)t#; (15) 


x4 a L-+(1—s)7, xq | \? 
| i... ti; Ges" a, 
Lhe, «,/14+0—5)°7; 
ete } 
sae “a sin(1—s)t}. (16) 
*q J OO a 


Torna CyMMapHbIt TOK HECHHXPOHHOFO BK.NOUeHMA TeHepaTopa C 9. J. Cc. 
E (=U gem) Ha CHCTeMy Cc HanpsxKennem U: 


: U cos (6) — st E 
Lane — be ee 


d xq 
t 
2 pene 
+(5-2] [eer Oar ex 
4, xg) 8d) 7, Teds re 


"2 


t 
1 .1\/U cos’ E(1—s)*T ph 7 
+(4,-4)| : en 9T Je "44.— Ecos (l1—s) t— 


<a 2 
sT 1+(l—s)?7y°/ cS 





t 
—Ucos[+(1—s)t})e 7a; (17) 


U ; 
lane == —7 (1 — 5) sin (65 — st) + 
*q 


or 
1 1\fusns, EeQ—spr? \ -7 
+(5—+) [Aste Fore) “a 
Xo x sT, 1+(1—s) ro 
t 
+ => (E sin (1 —s)£—U sin [8) + (1 —5) tl) ¢ Ta (18) 
q — 
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JaHHble BbIPAKeHHA MOKHO clile YNPOCTHTb, MoJaraw 


aay a 
120 sn L, (19) 


uTo jlaeT npw s< 0,50 u TSS 1 Hesnauure.ibHylO NOrpelHOcrTh. 
Toraa (17 « 18) nepenuutytca & BHae: 





‘ 
‘os (0, -— sf wre ; r’ 
iio = han” seaeelae aoe ee a 2 Creep te p: ade 
Xa “al Xd Xa s(I—s) Ty 
ete 
Tcos 4 : i 
a (zy ( a E) e bt 
Xa Xi sT 4 
bide : Soe . 
+ —,(E cos (1 -— s)t —U cos [6,-+ (1 —s) ft) e Mas (20) 
d - 
| sins ; pr 
na (1 —— s) sin (6, — st) + Ze sod oo ae 5 ee ee 
HC Xi, xy x, Ss Ty 
aes 
4. (Esin(1 ---s)t-—-Usin(,—( —s)))e 7a. (21) 
xy 


Hac wHrepecyeT cBepxnepexoHad MepwosMyeckad cCocTaBAMWULaS 


Li Ae ST 
rToKa — 8 MoMeHT ¢=-0 B 3aBHCHMOocTH oT E Hs. 


BuiGepem HauxymumMa cayyat 6,=>%, Torta st=-0 u cosa). <1 4 


Pe eee ee) ere ee 
He wane re Xa x xy Seles: 248) i, 


ro eae | Ucosty e) | os 


f " 
\ Xa Ai s ry 








CaenyeT mOepKHyTbh, WTO pH pacheTax HeOOXOAHMO MO.1b30BaTbCH 
3HaueHHAMH x oH 7, YUHTbIBAIOULHMH PeaKTHBHOCTh reHepaTOpa, MOBbICH- 
T@AbHOTO TpaHcthopMaTOpa H AWHHH 9eKTpOMepelayH AO MPHEMHbIXx 
UIMH CHCTeMbI, HampmkKeHHe KOTOpBIX (U,) FPHHHMaeM PaBHBIM C/AMHHILE 
(CM. puc. 8). 

Moment pH BK.TOUeCHHM TeHepaTopa CNOCOOOM CaMOCHHXPOHH3allHH 
¢ HEPaBHbIM HY.O OCTATOUHBIM HallpaKeHHeEM (HECHHXPOHHOE BKAIOUEHHE), 
8B OTIHUNeE OT TOKOB, He ABAAeETCH MpOcTOH CYMMOH MOMeHTOB CaMOCHH- 
xpounsanun M,, 4 KOpoTKoro 3ambikanHs M,,.,. 

Io ppipakenHio (7) uMeeM: 


freanee ° t ie . t 93 
Mie mas lane Pane line Pane : ( 3) 
rile | 
« . | . ; ° ; . * SD . 7 
lune can Yue 3 4 hia? Lane is YT Citys? 
tt -+-- 4 pete c it 
P dae ee dig i Va, : Pane gee sg Tea 
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Torja 
Mac == Mee + Mis a AM xc » (24) 


AM jee (i q satis oi lane Ya...) —_ (a Pans ae lane Ya.) , (25) 


licnowb3y YNOMAHYTBIe BbIPaKeHHA AIA TOKOB C4MOCHHXPOHH3allHH 
(13 u 14) u kKopoTkoro 3aMbiKanna (15 u 16), a Takxe BbIpaKkenna 


rae 


E , 5 el “1, (E}, =Const 
fees Moe) 5=Q10 52008 
“nce fr (3), . =const 52) ae 


LULA ZY 
ie A ff 
de \| YF | 

ven 


/} PLN 


‘i NO 
v/a 


“Gucmaxc 


021904 


Puc. 8. MakcHMaJbHbIM TOK H@CHHXPOHHOrO BKNOYeHHA 7 
dnc wake 


B 3aBHCHMOCTH OT 9. A. c. E reHepatopa WH CKOABKeHHA S. 
PacueTHble yCJOBHA: poTOp reHepaTOpa 3aMKHYT Ha pa3pAqHOe 
compoTuBieHHe AI‘I] renepatopa; peaKTHBHOCTb CBA3H C CHCTe- 

MOH yuTeHa; U,= 1 0. e. 


noToKocuenwenHHh n PH C4aMOCHHXPOHH3allHH: 


t 

en ee ae ee “a cos [6 + (1 —s) 4], (26) 
t 

» =u sina) —e 7a sin [694+ (—s)¢], (27) 
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WH pH KOPOTKOM S3dMbIKaHHH: 
t 


by=E,e Tcos(1—s)t, (28) 
t 
b == E,e “esin(L—s)t, (29) 


MOOKHO, ONYCKaH PAD BbIKTALOK, NOAYYMTb. 


tf 


| a 
AM, o—UE 4 io om | e nd ok a | e m sin (6, —- st) — 


laa po re 
an 
t sae Patty 
p I | 1 ror 
tae 4 cos (6) — st) —| —e aes e a@d 
xg aa i Xa Xa 
Lan : 
Tat Ty 
1 1\ Por 
+.([—;—-—;)e @ © fsin [694 (1 —s)t]+- 
Xq Xa 


fy : 
Ty + nis 


+ (Ho p)e 70% costiy seh — 


q x 





t 
— | ¢ Tucos(1—s)tsin(d,—st)——e *4cos (é)—st) sin (1—s) t+ 
xX 








Xa a 
: ah 
ee ee ra Dee x . P , 1 f 
+ .%,e “«sin(|—- s)tcos (69—st)+ —z-e “4 sin (9)—st) cos (1—s) f— 
Xx be 
a q 
| ce zr 
1 ] e Tawa ‘ 
_ Cages ——_——_—~ COS 69 4- 
| \ <q x,} s(l—s) Ty 
fy — 
Py Ze, 
~ apes 7 cee 
1 l\e a i aes 
Sep 7 COS Gy | Sin (1 —s)f—+- 
' Xa Xa Sf g _! 
‘fy 
Tt sips 
v7 ; : dd 
I i \e a ee xq— Xq | 
+. {—, — — | ———, — sin 4, cos (1 — s)t —] | —3;— 7: 
7 rad 0 5 (1 — 5s) T 
xy x, sT, xy an 
Xx x. ] S eel 
ss ~ ji ~ T 
4+ . 4 4, \cosd9-++ esi [G9 + 2 (1 —sAl| e at, (30) 
(Il - -s) XyXq Xy Xo j 
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OcTaabHble Ba WieHa BbIpaxkenua (24) MoryT O6bITb 3aNNCaHbl B Cle- 


JLYIOWWeM Be: 


\ 


( 1/1 | l l ] | 
Mee = U? » —— a yg ce —F Tae Ss ee <a + 
2 Xqy}] STy xa x4 sT 




















| Xa 
1 ] l — l l > 
+( ore “7 — 3 (gry) 82-9) + 
Xq x, } sTq xy Xq 
a a. ae 
/ ‘f 
| e “a ee | e va eee ced: 
+E —S——) ———— + | 5 —- |) — I Sin 5 Sin 6) —st) +- 
Xqy xq) sU—s) 7, Xy Xqg) s(l—s)Ty 
et | 
. 
1 1\ e 7 1 1° ] 
+ (2-2) sacar coer —9+ | (3-5) Goat 
Xo xy s(l—s)T, xa x4 (l—s)T, 
ot 
] l 1 1 l 2. 
5 mera esr ag ears oer al ta — 
Xa Xqy}] U—s)Tq Xa xy (1 — s) q 
] 1 1 a 
ee 
aie me @ sin [09-+ (1 —s) f] + 
2\ xq Xo 
— of 
Ja es 
ee es Pl Ta7a 
. N é 
--+,{[—,—-,;)e °%sin[26,— (1 — 2s) t]— Rlges ers aa 
ae xq L\*¢ x 4 s(l—s) Ty 
if — 
Tat Ta 
aT 
eas Fe I SILO { —s)¢t]— 
+(—2 “A s(t—s) Ta]. ia es 
tf 
“a “a, 
] ] eC "qa iN) “ . ; 
— |— — — ) —-————7 60s 6) cos [69 + (1-—-s)f] $3; (81) 
Xq xo s(l—s)T, 
{ j 
t Sa a 
ae 1 1 Tt, 
M3 = E* , sas Oa ee 
Xa a *a) 
' ff 
seed ee | 
/ 
+(2-3)§ tata [sin (1 — s)#— 
Xa MA a 
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uf 
? 


qq @ can 


a 


a 
dt 
oe oa \e ee bos ( lass) ie sini ye 
x, 2x 


, ie ” " rod 
eoeed oe ao Na Ky  % a Oe ; 
-+ —, (l-- s) sin 2 (1 --s)t4 - hs os ee ree Oe ae (32) 

2Xq (1 -s) cL (1. S)XgXq J 

BosHukaioulwi MaKCHMa.1bHbIA MOMeHT Mp HeECHHXPOHHOM BK TO4eHHH 
He OJDKeH MpeBOCXOAHTb MA4KCHM@/IbHOrO MOMeHTa Tpexda3Horo KOpoT- 
KOTO 3aMbIKaHHA Ha BbIBOMAX TeHepaTopa (Ha KOTOPbIA reHepaTop PAS 
CUHTHIBAeTCA MPH erO MpOeKTHPOBAaHHH). 

JI. PT. Mamukonsuit [6] canTaer BO3MO%KHDIM ONpedeaATb MAKCHMA.Ib- 
HbA M,,,, Oe3 yueta 3aTyxaHHsA, no (33) nan (34) 


May SEB |e sin(— St > (Ser) sin —s)e] 3) 
Xa yi Vie xy 
HJIH MpH f:—0 
1 i l l ; 
MeraneeF* [ay 1 (Jesh) i 
xa ~ Xa xy 


MaKCHM4@.1bHO BO3MOXKHBIIT MOMe€HT C4MOCHHXPOHH3alHH, 6e3 yuera 
3aTYXaHUH B MOMeCHT f£-=0, MOXKHO 3aNHCaTb YIPOULeHHO J.14 BbIAB.eHHA 
B.IHAHHA CKO.IbKEHHUA: 


a | ] I l | l ] 
IY ice i =2U*) ( a — 4 } at =e ( | ll 
| vy x1 Ly XY Xa rq 
ry 4 | 
te es os a | e ces ae ; = (3) \. (35) 
we x, i Qs ]---s 7a ae Xo j 


MakCHMa.IbHOe BO3MO2%KHOe 3Ha4UeHHE AONO.AHHTC.IbHOTO MOMeCHTd HECHH- 


XPOHHOTO BKJIIONeHHH, 3amHcaHHoe 6e3 yuetTa 3aTyxXaHua (t=O u 
x O’1, 
5,4 =~: 180 a; 


/ wv i? 
\M ge Is 2 82 x Pe ee ee ih AL 8 (1 =s)): (6) 
BC MIKE Oe | x x eae ef ee = 
ao 


f f q 








CyMMHpyf 9TH TPH KOMMOHEHTA, MOXKHO MOAYYNTb 3aBHCHMOCTb MaKCH- 
Ma-IbHOrFO MOMC€HTA HeCHHXPOHHOrO BK.OYeHHA (HanpuHMep, npnx U,=: | 
HW E== 1) oT CKOabKeHHA, MOKA3aHHy!O Ha puc. 9. (pacueT mMponspelen 
€ Y4eCTOM pedaKTHBHOCTH CBA3H C CHCTeMOK): 


Mie 4 ve Moor + Mx + AM ne y: 


Kak BHJHO (pc. 8 4 9), MaKCHMa.bHOe 3Ha¥eHWe TOKA HECHHXPOHHOro 
BK.IOYCHHA ig WH MaKCHMa/IbHOe 3Ha4eHHe MOMeHTa M,, yObiBaioT Cc yBe- 


MYCHHeM CKOJIbxKeHHA. CreqoBaTeIbHO, e€CIH BKJIIONeHHe, HalpHmep, 
mpx s== 12°, wu cooTpetctTByiouem £4, HeONyYCTHMO NO ycrOBNAM 
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MaKCHM@IbHOrO TOK@a HW MaKCHM@bHOrO MOMEHTA, TO IPH KaKOM-TO S >> Sj 
3HaYeHHe TOKAa H MOME€HTA HaXOAATCA B AONMYCTHMBIX Mpemenax. 

TakuM o6pa3s0M, pacueTHBI MOMeHT JIA MOBTOpHOrO BKAIOUeHHA 
CienyeT BbIOUpaTb, HCXOAH U3 Cie RYOULMX yc10BHR: 


ite oaly, (37) 
DY Min My 





HC yg 


liz npeablayuleroO ACHO, 4TO Nep- 
BOe yCOBHe BHOCHT O60abulMe orpa- 
HHYCHHA, YEM BTOPOe MpH BbIOOpe 
BpemeHH ATIBC. Heo6xonumo, Ha 
OCHOBAHHH MaTepHaloB HaTYyPpHbIx 
HCNbITAHHA reHepaTOPOR, ONpeerNTD, 
MCXOJA H3 WONYCTHMbIX YCHJHH H BH- 
6pauHH B TrHLporenepaTope, KOH- 
KpeTHble HOPMbl MO JLOMYCTHMbIM MO- 
MeHTaM HW TOKaM B MaulHHe W4A ATIBC 
M aHaOrHunblx mpoueccos. JleficTByio- é3 
IHe 2Ke B 2aHHOe BPeMA HOPMbI Tpe- 
OyioT YTOUHeEHHA KaK B CTOPOHY O6- Puc. 9. MakcuMaabnilii MOMeHT He- 
ero YBETHYeCHHA DONYCKAeMbIX TOKOB CHHXPOHHOrO BKJIOUCHHA M 





25 an 
Mucwanc [ 02 | 


HO Man 
npu ATIBC, tak u audbepentinaunn reHepaTopa 8 3aBHCHMOCTH OT 
NO OTM€AbHBIM THNaM TeHepaTOpos. CKOABACHHH S. | 
Tak, HanpumMep, ruAporenepatop PeakTHBHOCTb CBH3H C¢ CHCTeMOTI 


yuTena. 
C MOTHOK memndepHoh OOMOTKON Ha MakcCHMa.tbHbih MOM@HT BHe3sallHoro: 


poTope  HCNbITbIBaeT 3HAaUMTCIbDHO = =KOpOTKOrO 3aMbIKaHHA § (Tpexda;- 
MeHbIUHe YCHIHA OT MOMECHTOB, KaK 3TO HOFO) Ha BbIBOAX TeHepaTopa IIpH 
noka3bipaet JI. T. Mamukonann [6], =! -€- pasro Mies cace = Oe OS 
yeM 6e3 AemMNepHou oOmorTKH. Jlospi- 

CHB JONYCTHMBIA TOK HECHHXPOHHOPLO BKAIOUEHHA AA PHAporenepaTopos 
C NOHO AemMndepHoOR OOMOTKOH, MpWpaBHAB 3THM CaMbIM HX K TYPOO- 
reHepaTOpaM C MaCCHBHbIM POTOPOM, MOMKHO TaK2Ke 3Ha4HTe.1bHO COKpa- 
THTb Bpemsa ATIBC. 


V. WHsmenenne ckOpoctu ruapoarperata 
nocae c6poca Harpy3kH H BbIG6Oop momenta ATIBC 


B pe3yabTaTe NoTepw Harpy3KH reHepaTOpa B MOMEHT OTKIOUeHHS 
MB, arperat O6yeT.ycKopsTeca. Kak caeacrBHe 3 Toro, peryaaATop 
ckopoctw (PC) ruapotyp6uHbi HauHeT 3akppiBaTb HA runpotyp6unni. 
(Had MOUWHBIX HH3KOHANOpHbIX THIpOTyp6uH Bpema 3akptitun HA 
o6ntuHO §=6oKOO «8 +14 cex.) Moment Ha Bary arperata HayHeT 
YMe€HbUWAaTbCA, H MpH HeKOTOpOM OTKpbITHH HA crTaHoBuTca TOpMO3- 
HbIM. 

Kak MOKa3biBaeT ONbIT H pacueT, HaHOOJee yOOHO BLIGUpaTb Tako 
MOMeEHT JIA MOBTOPHOTO BKAI0UeHHA (MPH BBIMOTHeEHHH ycsoBuA (37) 
npeablayuero pasgzeta), KOTOpPbIM COOTBeETCTBYeT PaBeHCTBY MOMeHTA 
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TypOuHp! Mp cpeHeMy yCTaHOBMBIUIeMyCA ACHHXPOHHOMY MOMeHTY [re- 
HepaTopa Macgy Mp aHHOM S Ha Bay arperata: 


Mr= — Macey T. ©. Mr + Mac,, = 9. 
YnpoweHHad MeTOAMKa pacueTa rHApOAMHaMHMyecKorO Mpouecca MpH 
AIBC paspa6oTaHa aBTopom *). 


Jlaa pacueta mpouecca ATIBC, HaywHaa c MoMeHTa BKAIOueHHA MB, 
HCOOXOAHMO 3HaTb COOTHOLWI€HHE MOMEHTOB Ha Bay arperata. 


ea 
KEERETEE ET 
ALES 


Maten 
(oe) 


10 


ote 
TE 
oo 



















tee 
| LAT Tt TT 





B 
tz 
ae 

eo | 
Heteaal 
(m2 
bol ey: 
a 
es 
fal 












Bm, 
fell 





| 2 
O} 
Lit i izaceKe 
G05 010 DIS 
Puc. 10. ACHHXPOHHble xapakTepHcTHKH reHepaTopa CB a 96: 


{-— AVTI-l otKaioueHo; HanpsxKeHHe Ha 3a%KHMaX TeHepaTopa U =1 0. e. 
2— AITI-T Bkwwoyeno; HalpsaxeHHe Ha 3ax%KHMax reHepatopa U =—1 0. €. 
3— AIM-[ orkaioveHo; yuTeHa peaKTHBHOCTb CBA3H C CHCTeEMOH; HalipsxKeHHe 
IIPHEMHbIX LWHH cHcTembalE U,g= 1 0. €. 


ACHHX pOHHBIA MOMeHT Mae, MO2XKHO paccyHTaTb 10 BbIpaxKeHuio (38): 


[72 1 1 oT 1 l Sf, 
Maceo | (7 ~~ i a= liter = 





cant \2 ca W\2 
Hy XY Lp (s Ta) x4 Xa ice (s7 4) 
Ry ie ae) 
+ (er , (38) 
xq mr aoe (s 7) 


SaBHCHMOCTb YCTAHOBHBWUerOCA ACHHXPOHHOrO MOMEHTA OT CKOVIb- 
*KeHHA faHa ua puc. 10 aaa pasam4Hbix ycuoBHH pacueta: KpuBble / u 2 
aHbl 63 yueTa peaKTHBHOCTH CBA3H C CHCTeMOM, Mp HallpsKeHHH 
Ha 3a%KHMaX reHepaTopa U,==1 0. e. Kpuspie / wu 3 moctTpoeubi 


*) MetonwKka pacuéta |HHaMHKH ycKkopenHoro AIIBC. Haxogutca B me- 
YaTH. | 
**) Buipaxenne (38) aHanorMuHo TakoBoMy B pa6ote JI. T. Mamukonanua [6] 
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an poTopa reHepaTopa, 3aMKHYTOrO Ha pa3pAAHOE COMpPOTHBJeHHE 
ATTI-[, kpusaas 2—ana 3akopouenHoro potopa. Kpusan 3 paccuu- 
TaHa C YYeTOM peaKTHBHOCTH CBA3H -C CHCTeMOHM, Mp HalpsAKeHHH MpH- 
eMHBIX WMH cucTeMbl U,==1 0. e. Moment Mp Ha Bany TypOnubl 
NOJYYeH YKCMEPHMEHTAAbHbIM MyTeM H3 HaTYPHbIX HCMbITaHHA MeETODOM 
TeH3OMeTPHpoBaHHsA [15] KpyTHAbHbIX MecdopMaun Bana arperata. 

Kak MOKa3aHO aBTOPOM, HeETPYJHO 3MMUPH4eCKH ONpPeAeANTb 3aBH- 
CHMOCTb | | 
Mr = f (a) 

B Mpouecce 3akppitua HA nocae cOpoca Harpy3Ku. Jl1a 9Toro HeoO- 
XOJMMO MOCTABATb CTaHAapTHbIA OMbIT cOpoca HOMHHAJIbHOK Harpy3KkH 
C MpocTeHhWHMH H3MepeHHAMH, PHKCHPyA ceAYIOWUMe BeMYHHHI: 

1) MaKCHMaJIbHy!O CKOPOCTb BpalieHus; 

2) Bpema 7, MOCTHKeEHHA MAKCHMAJAbHbIX OOOpOTOB [cek]}; 

3) Bpema 7; noaHOoro 3aKpbiTua HA [cex]. 

PacueT ydoOunee BeCTH B OTHOCHTeCbHbIX eAHHHUaX. 3a Oa3ncuble 
BCAHUHHBI JyulWe BCerO NMPHHHMaTb MapameTpbl reHepaTOpa: HOMHHAJIbHYIO 
aKTHBHY}O MOUIHOCTb TeHepaTOpa, HOMHHA@IbHY!IO CKOPOCTb BpalileHHa 
(OTCIO0a HOMHMHAJIbHbIA MOMEHT Ha Bawly arperata), OTKpbiTHe HA, coor- 
BeTCTBYIOLWee HOMHHAIbHOM MOULHOCTH. | 

(MoryT ObiTb apa cayuaa: Mp <1 npn a, ==1 Npw moHHxKeHHOM 


Hanope 4 Mp==1 pu a,, <1 npw noBbilweHHOM Hamope. 3a HOMH- 
HaIbHOe Gy, MIpHHHMaeTCA a, CooTBeTcTByWMee Mr = 1. . 


VI. Hekotroppie rHaqpoqHHamHyeckue Nponecchl 
B rHapoarperate npu AIIBC 


IIpu c6poce narpy3ku 43-3a Obicrporo 3akpbitua HA B cnupanbHok 
KaMepe THApOTYpOWHbI MpOucXOAMT NoBbileHve aBleHnua [14, 195}. 
Mcxoa U3 3TOrO HM AaeTCH 3aBONOM-H3rOTOBHTeeM THApOTypOUHpl 
MaKCHM@IbHO JONyCTHMaA CKOpOcTb 3aKkpbiTHA HA. OaHako, Kak BbI- 
HCHWIOCb, OOMee ONACHbIM ABAACTCA BOSHHKAalOlee Mp COpoce Harpy3Kkh, 
HampaBjeHHoe BBepX, OceBOe ycuaNe Ha Baty arperata [19d]. IIpu 
cOpoce HOMMHaIbHOM Harpy3KH OceBOe yCHAMe MOXKeT AOCTUIAaTb B pxe 
ciyyaep 80°’, nu GOoaee Beca BpallaloulHxcH uacTeM arperata. Ecan 
yuecTb, 4TO Mpv 93TOM BO3HHKaeT 3HaKOMepeMeHHadA COCTABJAIOWlaA 
oceporo ycuiua B +730°/, Beca BpallawlluxcH yacTeH, TO BbIACHAETCA, 
uTO POTOP arperaTa MOKeT OTOPBATHCA OT NOANATHHKA H , NOANPLITHYTb*. 
Takne ,MOANpbirHBaHua*, MpHBOAAWIHe B HEKOTOPbIX C1y4aAX K aBapHaM, 
HMeJIH M€CTO B OTeYeECTBEHHOHK MpaKkTHKe. 

Ecau o6patutsca Kk [15] 4 MMelOLLeMYyCA Y aBTOpa 3KCNeEPHMeHTabHOMY 
MaTepHady, a TakxKe K puc. 1, 5 uw 6, TO ACHO, YTO BOZHKKaWLUee 
oceBoe ycuive P, aBAneTCA PyHKWMeH CKOPOCTH  BpallleHWA HW OTKPbI- 
Tun HA. P, yBeanunpaeTcA C POCTOM f# MH C YMeHbUICHHeEM OTKPbITHA 
HA, Tak KaK TYpOHHa OKa3bIBaeTCH B MaHHOM C.Jlyyae B HaCOCHOM pe- 
*«HMe. IIpv yckopenHomM ATIBC (YATIBC) arperart, B pe3ybTaTe acHHX pOH- 
HOO TOPMOXKeHHA, HE AOCTHFaeT TOH MAKCHMA@IbHOM CKOPOCTH BpalileHHA, 
KOTOpyiO OH MOKeT JOCTHTHYTbh MpH MpocTomM cOpoce Harpy3kuH, 
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a B COOTBeETCTBUH C 9THM H P, He AOCTHTaeT CBOeErO MAKCHMa/IbHOrO 
sHayueHha, CHwKeHHio nuKa P. cnoco6cTByeT TakxKe wv WeNOTHOe 3akpbl- 
tue HA, kKoTopblit HaYHHaeT OTKPHIBATbCA, KaK TOJIbKO CKOPOCTb arperata 
CHH3HTCA LO MOACHHXPOHHOM CKOPOCTH, WIM TOYHeEe —HWKE YCTABKH 
M€X4HH3Ma H3Me€HeHHA 4HC.1a COOpotoB (MMYQ) gp PC ruapotyp6uupi. 

B mpupetexHom Ha puc. 6 cayyae HA ue 3akpnisaet Gouee, ueM 
no 28 + 30°. 

Takum o6pa30m, mpu ucnoab30panun YATIBC, ycrpansaetca Bo3MOx- 
HOCTb BO3HHKHOBeHHA ONACHbIX IA PHApOarperata HalpaB.IeHHbIX BBeEPX 
OCeBbIX yCuH (pac. 1, 5, 6, 7). 


Sakmo4eHHe 


[. YckopenHoe ATIBC (YATIBC) apasetca, no cpapnenuio c Apyrumu 
cnocoOamu ATIB, nporpeccuBHBIM cnoco6om, awulM OoOAbUIHeE BO3- 
MOKHOCTH WHpokoro BiHeapeHHsa ATIB uw 3Ha4NTe-IbHO = COKpaulalouluM 
OecTOKOByIO Nay3y renepatopa (B 3—4 pa3a). Hanpumep, aaa Kpyn- 
HOrO THXOXORHOFO rHAporeHepatopa (~ 60 T nam) onHOKH u3 FIC 
YAIIBC o6yc.iopauBpaet GecroKoByio may3y reHepatopa ¢,,, 2 4-5 cek 
NMpoTuB fy, ~ 14-15 cek aia ATIBC Ha noacwHxponHom cKopoctH 
(cM. pHc. | u6). Takum o6pa30m, YATIBC no3soaset OicTpbim BocctTa- 
HOBJICHHEM TOTePAHHOH SHEPrOCcHCTeMOH TeHepHpylouleH MOLLHOCTH OT- 
KmounBlUeHca TOC 3HayuTebHO YCKOPHTb JAMKBUAauviO aBapHH H Mpe/l- 
OTBPaTHTb OO.1ee ray6oKkoe CHWKeHHE YACTOTb! B IHEPrOcHucTeme. 

2. Tloayyennble BbIpaxkeHHA I.1f TOKOB WH MOMCHTOB, MPH HeCHHXPOH- 
HOM BK.1OUCHHH TeHepaTOpa, MOMKHO HCMO.1b30BaTb Ad TOUHOTO pacuera 
npouecca YATIBC. Buwerenupie 43 HHX yupouleHibie dopMyab no- 


3BOAMOT HardAQHO OWCHHTb 3aBMCHMOCTb My, HW ig, OT CKOJb2KeHHA 1 


OCTATOYHOrO HalpAwKeHHA TeHepaTOpa. Kak BbIACHH.IOCb, TOK He€CHH- 
N\ POHHOPO BK TOUCHHA Lane YMCHbINdeTCH C YBC.IM4CHHeM CKOJBKEHHH 8 


H YMeCHbIWWeHHeM OCTATOUHOrO HanpsxKeHHA (9. WW. Cc.) reHepaTopa /: 
(pvc. 8). My, MOKa3biBaeT TaKylO %Ke 3aBHCHMOCTb OF Ss H E. 

3. PaccmMaTpHpaa ycTaHoBjeHHble Texynpapaenuem MOC orpanuuenna 
aia ATIBC no Uo, ==0,20U, u ana ATIB 6/c no ive == 3iy, MOXKHO 
ONpelesuTb, 4TO ycOBHe mo 3i,, xoTa H Gosee OGOCHOBAHO, uM Maer 
Oonee WHpOKHe BO3SMOXKHOCTH MmpHMeHeHHA ATIB, Bce xe He yAOBAeTRO- 
PpHeT COBPeMeHHbIM TDeOoBaHHsM. 

HeoOxotHMo nepecmotTpetTb orpaHuuenna TY MOC no Toxy, no- 
BBICHB JIA PuAporeHepaTOpoB c NOHO MemmdepHoh OOMOTKOM Ha 
POTOPe M@KCHMA@JIbHO JONYCTHMBIA TOK HO 4-—— 0-KpaTHOro (Kak 39TO CeHyac 
chelaHoO Raa TypOoreHepaToposB), HAM BOOOUIe, OTKA3aBUIMCb OT orpa- 
HHY€HHA MO TOKY (HAM HalpsKeHHIO), MOCTAaBHTb oOrpaHHyeHHe NO 
MAaKCHM@aJIbHOMY MOMeHTY My-, ONpedeaHB ero Kak 


Mac y <(0,8-~ 1,0) Mes , 


Takaa MocTaHOoBKa Bompoca cTpooxke HW OOOcHOBaHHee. YuHnTbIBAaH HMe- 
IOLLYIOCH JIHTePaTypy, B YaCTHOCTH, HU WaHHylO paboTy, aTakxke BO3POCLIytO 
KBaJIMWKauviO MH KEHEPOB-3KCITyaTauwHOHHAKOB TOC, MoOoKHO NOsaraTb 
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"TO B MpopeaeHHH pacueta MOMeHTa M,-, npH YATIBC ne sosnukuer 


oco6blx TpyAHocTeh. 

4. 13 paccmoTpeHHbIx nyTef cokpaiuseHua wukaa ATIBC nan6ouee 
3DeKTHBHDIM NyTem (AIA THOporevHepaTopa Cc NOAHOM Aemndepuowt cu- 
cTeMOH) ABAAeTCA MPHMeHeHHe ACHHXPOHHOTO TOPMO>KeHHA FeHepaTopa 
c BKwOveHHeM MB Ha BOCXOMALIeH 4YacTH KPHBOM CKOpocTH. 

5. ONTHMaJibHbIM MOMCHTOM BKJIIOUeHHA BbIKTUOUaTeAA, KaK Yal0Cb 
YCTAHOBHTb, ABAAETCH MFHOBeHHE, KOr a paBHbl MOMeHT rHApoTypOunE! Mr 
4 NpoTHBORehcTBYIOUMA eMY ACHHXPOHHbIK MOMeHT Mae, reHepatopa. 


Jipu 6onee payHem BKioO“eHHH MB ysenMyuHBaeTCaA AAMTeAbHOCTb aCHH- 
XPOHHOTO XxOMa 6e3 3HaYHTebHOrTO YCKOPeHHA BXO*KMeHHA PeHepaTopa 
8 CHHXpOHH3M. Tipn 6o1ee no3aqHemM BKJO“eHHH MB nosyuaetca He3Ha- 
UHTebHOe COKpallleHHe ACHHXPOHHOrO xXOMa, HO 3aTO YBeAMUNBaeTCA 
GecTOKOBaH May3a reHepaTopa. 

6. TuapomexaHnueckwe mpoueccbl B ruApoarperate npu YATIBC 
Ne HOCAT CKOJbKO-.1N60 OMacHOro MAA arperatTa XapakTepa. Beanunua 
MAKCHM@/IbHOrO HampaB.leHHOoro BBepx oOceBOorO ycuaHA B 2—3 pasa 
MeHbliie TaKOBOrTO pH OObINHOM COpoce Harpy3KH. ITO %*Ke OTHOCHTCH 
H K TMOBbIWICEHHIO 1aB.1eHHA B CNHPaIbHOH KaMepe, HW K aBaAeHHIO Hal 
pa6ouHM KOAeCOM FHApOTy pOHHbI. 
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Alokm. mexn. Hayx, npog. H. TT. EPMOJIHI 


K BOMPOCY OBOBLLEHHOrO PACCMOTPEHHS TNPHHILWNA 
AEMCTBHA SIEKTPHYECKHX MALIHH 


Kak H3BeCTHO, NpHHUHN selictBHA QJIEKTPHYCCKHX MaUIHH 6a3n- 
PyeTcA Ha ABYX OCHOBHbIX 3aKOHAaX 93JIEKTPHYecTBA UH MarHeTH3Ma, 
eHCTBYIOIMWHX B MalIHHe OHOBpeMeHHO: 3aKOHe 39J1EKTPOMArHHTHOH 
HHAYKUMH H 3aKOHE 3JIEKTPOMArHUTHOrO B3aHMOeHCTBHA MPOBOJHHKa 
C TOKOM H MarHuTHOro now. Ha ocHope 3THX 3AKOHOB B IJIEKTPHYec- 
KOH M@UIHHe MpOHCXOuUT mpeoOpa3soBaHHe MexaHuyeckolt 9HeEPprHn B 
ITEKTPHYECKYIO, HIM 3JIEKTPHYeCKOH SHeprHn B M€XaHHYeCKyI0, HAH 
KE BICKTPHYECKOH SHEPrHH OFHOrO BHA B QIEKTPHYeECKYIO 3HEPrHio 
Apyroro Bua. B atom cMbiciIe aeKTpHuecKkad MaUINHa B IIPHHILHNe 
He ABIACTCA HCTOUHHKOM 9HEPrH, a Mpenctapaner coboij Mpoctou 
lipeoO6pasoBaTenb OfHOrO BHAA oHeprHw B Apyrok. Tlostomy mpn pa- 
OoTe 9eKTPHYeCKOH MAaLUMHDI TeHepaTOpOM HIM JBHraTeseM K Heli 
Bcerqa MONKHA NOABOAMTbCA MexXaHHuecKan HAH SIEKTPHyecKad 
QHEprHA OT MOCTOPOHHero HcTOUHHKa. KomuuectBeHHaa cBa3b MOK LY 
NO.ABOMMMOH K MaulHHe MexaHHueckoit SHeprHeH HM Tosyyaemolt oT 
Hee QIEKTPHYeCKOH, HM HaobopoT, onpenenserca BHYTPeHHHM 9VJIeK- 
TPOMarHHTHbIM MOMeHTOM 9/1eKTPHYecKOli MalUHHbl, BbIPaKeHHe ILIA 
KOTOPOrO H€34BHCHMO OT THMa MALIMHbI HMeeT CELYIOMUUH BHT 


M = A®,I, sin (®,, h) = RAW,AW, sin (AW,, AW,) = 
= kAW,AW, siny = kAW,AW,,, (1) 


re AW, — nepsuunas M.um.c., NPeCACTABIAIOMWlad CHCTeEMy BO36yxK71e- 
HHA MalllHHbl; 
AW, — stopuunas M.n.c.. BbIpaxkalolan CcoOoh peakuHio BTo- 
PHYHOH CHCTeEMbI Ha TMepBHUHYIO: 
AW>, — nonepeynas cocrapssioulas peaKklHH;: 
{— NOCTOAHH BIH MPOCTPaHCTBeHHbI yrod crpura M@K Ly 
N€PBHYHOH WH BTOPHYHOH M.IL.c. 
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Tlo 3aKony coxpalteiist i HpeBpalilenisa — IHePPHit BUYT PCH 
yaOKTPOMALHHTHDIL MOMCHT MaTHHithl OOCCHCUHBALT PaBHOBCCHE Meas- 
AY MONATINCCKOL i JACKTPHUCCKON MOULHOCTSIMH B CHCTEME, 6e3 Uero 
HCBO3MOXKUO 6bLo GLE NpeoOpasoBaHnle B Hell MCXAHHUCCKON SHeprii 
BB WICKTPHUCCKYIO HAH OOPATHo. 

Hla puc. TP upestetabsicbl NpocTpaneTBeHUbiC WdarpaM Mb HOPBUA: 
HX I BropHunbix Mule. AW, B AW, pasiblX THIOB TICKTPHUCSKIES 
MATH, MEH bE HOCTOSHHOLO TOKA, CHHUXPOHHOM 1 ACHHXPOUHOL Ma- 
IH, «= PCHYy-eIbCHOHHOPO H TPexPasvoro KOSLTCKTOPHDIX BUraTe@leH 
TpanleMopMaTopa. Lipit STON BO. CON cls Ty elas pocTpaneTBeHItbH 
Vrogd) 7% M@7KLy HAE PaBeTCH aM MLC. AW, uo AW, siBaneted NO- 


—— 
_~ 
— 
BCs 
re 







AW, AW, 
Y const 


A \h ? A WV { 





Phe. f. PlpocrpaneTBeniibic Jar panatbt CLC. 2 TORTPHUCCKITX Malii 
GQo- Maia WocTosMIHtoro TOKA, 6 -— CHHXPOTtad Malittitla, GB — acHHxpoliasy Mal- 
HitHa: e&— PCUYIDCHOHUH  BHTaATC.Th, Q-—-—Tpextaziad KOMCKTOPMat Malyiild, 
e — TpalicdopMatTop 


crositbiM. JIpyruMu cvloBaMH, pH yCTaHOBABILEMCA pekHMe padoTol 
mMo6oll dICKTPHUCCKO! MAlHUbI NOMORKeHHC MLC. AW, u AW, otHo- 
CHTCIbUO Apyr Apyra ocTactcs MWeHSMeHHBIM, 4 HOMORKCHHE HX B MPO- 
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CTPpaHCTBe 3aBHCHT OT THNa MaLUHHbI. B MaliMHax nocTroaHHoro ToKa, 
OAHOMASHBIX KOJWICKTOPHBIX H peNysbCHOHHbIX JIBHrAaTeIsx WB 
TpalicPopMaTopax 9TH M.J.C. HEMOABHXKHHI B MpOCcTpaHCcTRBe, a B CHiT- 
XPOHHBIX, @CHHXPOHHBIX H TPeX(a3HbIX KOJVEKTOPHBIX MAIUHHAaX Oli 


0 fF 


a 29 ( 
BPaulaltOTCH C NOCTOHHHOH CHHXPOHHOH CKOPOCTbIO aan, Nponop- 


NHOHAAbHOH YaCTOTe NosyYaemMoro HIM MOABOAMMOrO ToKa f H oopar- 
HO MPONOPUHOHAIbHOM YHCY Nap MO/OCOB MaUIMHbI Pp. 

Kak Moka3biBaioT ypaBHeHHe (1) n “WMarpaMMpl pue. 1, B OCHOBe 
NPHHUHMa JeHCTBHA BCeX 3ICKTPHYeCKHX MallIHH JI@KUT B3anMv- 
LeHCTBHE ABYX MpOCTPpaHCTBEHHO CABHHYTHIX CHCTeM M.IL.C. AW, 
H AW», co3aBaeMbIX HeENOABHXKHO! H Bpalllawulelica YacTAMM Malnn- 
Hbl. CJI@OBaTe/IbHO, C TOUKH 3PeHHA MpHHUHNa pelictBHA BCe DI0K- 
TPHYECKHE MalIHHbl ABJAIOTCH «KPeCaKTHBHbIMH» MalunuHaMu. Tak na- 
3bIBaeMan «peakKUHA AKOPA> B HUX AW, saBAeTCA He TOJbKO HeH3- 
OeKHOH, HO H CYLUCCTBEHHO HEOOXOZHMOll WIA oOpa30BaHHaA B MalH- 
He I€KTPOMArHHTHOrO MOMeHTa, KOTOpbIli B TeHepaTopax sBjlsercu 
TOPMOSALIHM, a B ABHIaTeAX — BPauialOulHM MOMeHTOM. Hy onuoti 
H3 9THX B3aHMO/IEHCTBYIOULNX B MalHne Mutc. AW, » AW, netbsa 
YHHYTORKHTb COBCeEM, a MOKHO JIMWb MepepacnpeseUTb WH H3SMeHUTD 
B TY HH HHY!IO CTOpoHy. OHako MexaHHu3M jJlelicTBHA MALIHHbI ot 
sTOro NepepaciipeseenHA M.s.C, IPHHUHNHaJbHO He MeEHSCTCH, JTHItp 
Obl Nonepewad COcTaBAIOUlaNt peak He paBHymacn Hy.110. B 3TOM 
OTHOIWCHHH ypaBHuenHe (1) npocro oO bacHAeT, HanpuMcp, oTcyTcTBHe 
Bpalllawlero MOMeHTa y ABHTaTeA NMOCTOAHHOTO TOKa WH penysp- 
CHOHHOPO NIPH CABHTe INe€TOK Ha KOJWIeKTOpe C TeOMeTPHUeCKO! Heil- 
Tpad Ha 90 9eKTPpHyeCKUX TpasycoB, WAM OTCYTCTBHe MOMeHTA 
y Tpex@asHoro kKOJMeKTOpHOrO ABHraTeA MPH CABHre WeTOK ero c 
NOJOMKEHHA XOMOCTOro xXofa Ha 180 ameKTpHueckuHXx rpazycos. Bo 
BCeX STHX C/ly4aaX yrOu CABHra MeKAy NepBuYHOM HM BTOPHUHO! Mar- 
HHTOABHKYINHMH cHJIaMH AW, nu AW, oka3plpaerca paBHbim 180° 4, 
CHCHOBATeJIbHO, HHKaKOrO B3aHMOeHCTBHA Me@KAyY HHMH He Oyler, 
TaK Kak TonepeyHaA COCTaBJAOUaAd peakIMM paBHa Hy, 

Hasee, Kak Noka3biBaeT ypaBHenue (1), qWIA NOJIYYeHHA B MaluH- 
H€ MpH YCTaHOBHBIIeMCH pekHMe paGoOThI NOcTOAHHOrO NO BeNHUHHe 
H HanpaBJeHH!O 3JIEKTPOMarHHTHOFO MOMeHTa HYXKHO, UTOOHI pM He- 
H3MCHHBIX 3HaueHHAX M.L.c. AW, nu AW, mpoctpanctBenubiii yro.i 
M@K Ty HHMH { Obi NOCTOAHHEIM H HepaBHbIM Hys10 Han 180°. B caa- 
3H C 3THM BTOPbIM HEOOXOJIHMbIM YCJIOBHeM sLelicTBHA QIEKTPHUeCKON 
MalHHbl ABJIA€TCH KOMMYTAWH A, MOL KOTOPOH B OOUeM culy4ae 
CICMYeT MOHHMATb CNOCOO CoXpaHeHHA HIM BOCCTaHOBCHMA yrvia + 
Mexny M.2.c. AW, 1 AW:, Unaue ropops, nox tepMuHoM «KOMMYTA&- 
HA» NOUKHA NOLPaSyMeBaTbCA BCH COBOKYMHOCTh cpescTB, oG6ccrie- 
4HBalonulad HeNpPePpbIBHOCTh BPallleHHA poTopa. 

Tak HanpHMep, B MallMHax nmocTOAHHOorO TOKA, OANOMAZIBIX KO.I- 
NCKTODUDIX H P€NYJIbCHOHHDIX ABHTAaTCAX TMOJ, KOMMYTAILHeIt NOHH- 


i) 
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MaeTed Hpowece H3MCHeHHs HaripaBJeniy TOKA B CCKUMAX OOMOTKH SKO- 
psi, SAMBIKAeMBIX HAKOPOTKO HLETKAME b MOMeHTr Hepexoja HX Tepes Peo- 
MCTPHUCCKYIO HeliTpadb H3 ONO MapaicIbHOlL BCTBH B Apyryi. 
ItTHM NYTeM, KaK HSBeCTHO, ObeCOHCUHBACTCH HEH3MeHHO? HanpaBTeHHe 
YOKOB B COCCAHHX NapasLICAbHBIX BCTBIX, 6larolapsa UeMy COXPa- 
SHOTCH HCHSMCHHDIMH BQIHUKHA H HalpaBelCHHe B HpoeTPaHCTBE M.JLC. 
peakinn skops AWs. Bainy 9TOrO pH onpedcedCihoM HOTOAKCHMH 
HLCTOK Ha KOd1eKTOpe yrod 7 MORAY HCNOMBHKHOH B MpocTpaleTBe 
neppHunol Mute. AW) peakineli aKops AW, octaetca NOCTOMHHDIM 
1 I@KTPOMAPHHTHIHBUT MOMCHT HaTyuaetca OLHOTO SHAaKa. ITOT MO- 
McCHT, AciicTBYS B OJIHOM HarlpaB-lCHin, OOECHEYUHEACT HCHPCVLIBHOCTH 
BPANLCHHA AKOPA B ABHTATCTBHOM POKHMe paoothl MalIHHbI. 


B CHHXPOHHLIX, ACHHXPOTHbIX 1 TPeXPasHbIX KOMACKTOPHDIX Ma- 
‘“uHaXx Nos, KOMMYTAHell ccleayeT MOHHMaT cBolicTBO MHOrod@a3Hblx 
OOMOTOK CO3ABaTb HpH OOTeKAHHH HX MHOroa3sHbIM NCpeMCHHbIM 
TOKOM Pe@3Y-IbTHPYIOWLVIO Mu, HCH3MeCHHOH AMUMATYJEbE H Bpaltato- 
LLYIOCS! OTHOCHTEIbHO STH OOMOTOK ¢ HOCTOAHHOM CHHXPOHHOH CKO- 
poctbio. BBHAy 3TOrO B CHHXPOHUDIA MallHHaX yro/l { MexKAY Bpa- 
HLAIOUUWIMHCS BH pOCTPAaHCTBE C CHHXPOHHOH CKOPOCThIO MarHHTOABIT: 
KYIUIMH CHTaMH poTopa H eTaTopa AW, nu AW, uipn ycTaHORBHBLICM- 
en pekuMe pagotp OyaeT ocTABAThCs HCH3MCHHDBIM. 

can poTOp CHHXDOUWHON MailHitpl GyfeT BpallaThes TCCHHXPOHHO 
CoML. cTaTopa, HalpHMep, Mp BEING CHIH CTO H3 CHHXPOHH3Ma 
pi paGoTe MauiMitbl ¢ CeTbIO, 10 YEOd - 91CKTPOMALTHATHBIH MO- 
Mout 6yLYT MepeMenHoro SHaKAa 3a OFT o6opor poTopa, Tak TO 
PesyIbTHPYIONLasT BCTHUHEA MOMCHTA CTANOBUTCH PABLO Hy. ITO 
GOCTOMTGIPCTBO (PHIBHNeCKH OBDACHACT OTCYTCTBHC Hava TbHOrO = MO- 
MCHTA Yy CHHXPOHHOrPO ABHEATe TA C BOZOVAKLCHH DIM POTOPOM  IIpsl 
BK-HOUCHHH ero cTaTopa B Cer. 

B aCcHHXPOHHbIX H TpeXAasublx KO ICKTOPTDIN MaINHhaXx yrol  % 
aeany AW, u AW. rake COXpaHAacTcs HCHSMCHHBIM @.1aroaps CHil- 
\POHHOMy BPAHLCHHIO B NpocTpaucTBC M.-c. potopa AW», BevlescTBHe 
aireO6palueckoro CYMMUPOBaHHs! B npocTpaHcTBe CkopocTell Bpalile- 
Hs POTOPA H MLC. Cro OTHOCHTEMDHO CaMOrO potTopa. 


Hakotlell, B TpaliemopMatTopan C NePBUUHO! WH BTOPHUHOH GOMOT- 
KAMIL Ha O6NLEM CePJCUHHKe KOMMYTAIlUis B O6bIIHOM CMbICe C1OBA, 
KAK MpOHece UCPCK-TIOUCIILE TOKAa, OTCYTCTBYET H HWOCTOAHCTBO YI1a 7 
MOIKAAV MULC. 9THX OOMOTOK AW, u AW, oG6ecneuHBaeTCA 3/1eCbh He- 
HOABIKHOCTLIO CAMHN OGMOTOK OTHOCHTCABUO APYT APYTa. 


PaccMaTpHBad UPI tiHh neficTBHA BX€ICKTPHUCCKON Malivitbl, ¢1C- 
AVeT OTMCTHTL, UTO YPaBUCHHe (1) cts a9eCKTPOMaTHHTHOrO MOMCHTa 
bo) BLIPAKA COBO SIBATCHHC BBIAMMOJCHCTBHSA, OU PCLGTAeT IHeprevit- 
ueekylO CTOPOHY MpoLecca MpcoOpasoBanliss Bo Mae ofHOro BHA 


SHOPrun B ApYrol, DQa7ekTpAVEcKy CTOPOTY 9TOrO Hpoikecca BbIpa- 
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KaeCT ZICKTPOMBUKYUlaA CHa B OGMOTKe MallHHbI, O6ulce ypaBHecHHe 
JWIst 9PPeKTHBHOFO 3HAYCHHH KOTOPOH HMeeT CEAYIOULM BHI 


E = 4k, ky fW-®-10- [6], (~) 


rhe ok, 1,10-- 1,12 — koaxpuunent dopmpl KpuBoii 9.1.¢.; 
k’ ,, —- OOMOTOUHLIN KOSHHeHT; 


f — uactota, 24; 
W — 4HcI0 BHTKOB O6MOTKH: 
@ — MArHUTHbI NMOTOK, MKC. 


M3 sToro ypaBHeHHA, KaK YaCTHble CyuaH, MOryT OBITb HOWYUCH DI 
BCC H3BCCTHDIC BhIPAKeHHA WIA 9.0.C. PASHbIX THNOB IICKTPHUeCKHX 
MallHH H TpaHcdopMatopos. Tak, nanpHMep, Ws pastibix O6MOTOK 
nowmy4aetcs: 


a) OOMOTKA AKOPHA MALIHHbI NOCTOAHHOrO TOKA 


~ PA NN ® .ip-s 
cE 60 4a ?, 10 [8], 
TaK Kak 


oe eee PM wr N 
k,= ky = 1; f= 60 ? WW: 4a ? 


6) o6MoTKa cTaTOpa CHHXPOHHO! MaUINHBI 


E == ARR yf We%,-10-* |e]; 
B) OOMOTKH cTaTOpa H poTopa ACHHXPOHHOH MA€LIJHHbI 
My = 4,44 ky fi W,0-10°% [a]; 
Eo, = 4,44 R' wo fisW,P-10-% [a], 


rye S$ -- CKOJIbKeCHHe; ky = 1,11; 
r) MepBHYHaA H BTOPHYHAaN OGMOTKH TpaucdopMatopa 
E, = 4,44 fW,®,,-10°8 [a]; 
F, = 4,44 fW.0,,- 10-8 [a], 


Tak Kak k= 1,11; ky = 1. 


D.C, COOTBETCTBYIOIeH O6MOTKH H TOK B pa6boueM PexKHMe Ma- 
INHHbE ONPCAEAIOT BeJIHYHHY BHYTPeCHHeEH 3JICKTPOMArHHTHOH MOIIL- 
HOCTH €€, KOTOPanH Tak Ke, Kak H JIECKTPOMArHHTHbIii MOMEHT, TOJbKO 
B APyroH opMe, BbIPAxKacT KONHUCCTBEHHYIO CBA3b Me*KLY mpeod6pa- 
SYCMBIMH B MaluHHC MCXaHHyecKOlt H BeKTPHYeCKON 9HeprHisMH. Co- 
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OTITOHICHHE Mealy 3.1 CKTPOM ArHHTHO! MOHLHOCTDIO H MOMCHTOM MAl- 
UHI OHUPe Med HET CH H3BeCTHbIM YpaBHCHHeM 


Ps My (3) 


rie Ad — 3ICKTPOMAPHTHbUt MOMCHT MallHubl, OC; 
» — YPIOBasl CKOPOCTh BpallleHHA NOW HTH akops, [l/cekl. 


Vpapyecnie (3) BbIpawkaer COOOL PABHOBCCHE MCAULY BICKTPH Tec 
KOIL H M@X@HHuecKoli MOULHOCTAMH MallHHbl B Hpolecee HpcoOpa3so- 
BAHHS B Heli OJHOrO BHla 9HeEprHH B APyrou. 


Bpi Bob 


TakHM O6pa30M, ala-IH3 MpOCTPaHCTBEHHbIXx wnarpaMM M.JL.c. 
QICKTPHUECKHX MAUIHH H BbIPAAKCHUA AVN BHYTPCHHerO 91CKTPOMal- 
HHTHOTO MOMCHTA HX HOKa3bIBalOT, UTO B OCHOBC TIPHHUWiHa jLCHCTBHs 
BCCX WeKTPHUCCKHX MAMIHH HC3aBHCUMO OT HX THITA JWeAHT B3 all- 
MOWLeCHCTBHE ABYX NpocTpaHCTBCHHO CABHHYTHIX CHCTCM MLC. 
HCHONBIDKHON HW Bpatialollelica YvacTelt MalUHHbl WH COOTBCTCTBYIONLI” 
KOMMYTALUNS Bell. B3sauMoeleTBHeE Mc. Ho KOMMYTARNS 
OUPCLEIsuOT Bo MalinHe SICKTPOM@PHHTHbIT MOMCHT MOCTOHHHOrO Ha- 
HpaBAICHHs, COCCHCUNBAIONLT HenpepbiBHOCTh Bpatilenis poropa ce 
BOABHTATCIBHOM PQKIMG PadoThH! H TOCTOSHHOC PaBHOBecHueC MOK JLY 
SACKTPHUCCKO! MOMMOCTHIO MAIHHEL Ho MCXaHHTeCKON MOHLOCTBIO 
HPHBOAHOPO ABUPATe.st ee --- B TCHEpAaTOPHOM PerxKHMe. 


Hloetynusta LO/ET 1957 r. 
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Aokm. mexn. xayk, npogd. H. TI, EPMOJIHH 


OCHOBbI PACYETA MAJIOMOLLHOKW PEBEPCHBHOH 
YCTAHOBKH C BOJIBIUHM MAXOBbIM MOMEHTOM 
HA BAJIY HCNOJIHHTEJIBHOFO SJIEKTPOABUHIATEJSA 


Baenenne 


B HeKOTOPbIX OOJACTAX TeXHHKH BCTpeyalOTCH MaJIOMOLLHbIC pe- 
BCPCHBHble YCT€aHOBKH MOULHOCTbIO JO HECKOJIDKHX JIECATKOB HIM CO- 
TCH BaTT C OTHOCHTeJIbHO OO/IbIUHM M@XOBbIM MOM@€HTOM Ha_ BaJly 
HCNOJIHUTeJIBHOrO QJIEKTPOABHraTelA H C YaCTOTOH peBepca NopayKa 
0,3—5 ey WAH HecKObKO G6osee. O6HIUHO 3TO ycTaHOBKH TNOCTOSH- 
HOro TOKa CMeWWa/IbHOrO Ha3Ha4eHHA, , | 

I]HTaHve peBepCcHBHOrO HCNOAHUTCIbHOPO QICKTPOABHTAaTeA Takoil 
yCTAHOBKH MOMKET OCYLIECTBIATBCA HIM OT OTHOCHT@IbHO MOLILHOrO 
HCTOUHHKA NOCTOAHHOPO TOKa C PeJIeEHHbIM CNOCO6OM peBepcupoBaHHH 
HalpAKCHHA HA 3a€KHMAX AKOPA WICKTPOABHTAaTeIA, HH Ke OT 21eK- 
TPOMALUHHHOrO YCHJIMTeIA C MONePeYHbIM MOJIEM COM3MepHMOH MOIII- 
HOCTH C PeBeEPCHPOBaHHeM BbIXOAHOTO HallpsAKeHHA TOKOM yilpaBuic- 
Hust. Bo oO60HX cyYaAX HCNOJHUTeADHDIT ICKTPOABHraTeIb HMCeT 
HOCTOAHHOe He3aBHCHMOe BO36yxKAeHHe (pue. 1). 


Om cemu ® 
rs 


Om cemu 
usin IMY 





Pedyxmop 





Ucnosnumenonoti. 
anexnmpobsuzamens 


Pue. I. Cxema penepcusnoli yeTaloRKu 
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IIpH pepepcnBHoli pa6oTe HCNOHHTeIbHOrO ICKTPOABHTAaTeA 
9TOH yCTaHOBKH Harpy3ka Ha ero BaJly, C OO/JIbUIHM MOMCHTOM HHep- 
IH, OOBINHO COBepluaeT YCpe3s peAYKTOP KOJeOaTebHbIe ABHAKCHHS 
OTHOCHT@IBHO OCH Bala c YacTOTOH nopsaKa 0,3—5 ey KH Oouece 
H AMIVIHTYAON pasMaxa B Mpesxeax HeKOTOpOrO 3aaHHOTO CCKTOPA 
¢ yrioM ay (pue. 2). Fp stom xapaktep H3MeHeHHA KOWCOaHHA Ha- 
rpy3kH 3a IOJYNCPHOs cro ONpekeiAeTcH BHAOM 3amanHoro rpaduka 
paooTbl yCTAHOBKH. OTH rpaduKH MOryT ObITh NPHOAH3HTCbHO Tpa- 
NeILCHLaIbHOrQ HAH Ke CHHYCONJambHoro xXapaktepa. Ha pue. 2 
CIVIOINHOH JIHHHCH MNpestcTaBJIeH OHH H3 2KCAeMDIX TParleilen/a/b- 
HbIX BHOB rpadHkKa paoSoTbl yeTanOBKH, @ MYHKTHPOM HOKa3salH BO3- 
MOMKUDITEL Ppeadbublll rPpa@uK H3MeICHHA CKOPOCTH BPanlelHHs Bata HWa- 
rpy3kl 34 HOyNepHoslL peBpepea jJLBUraTeA, 





Pre. 2. Tpanenenlad Luni rpaduk H3MeHleHHs CKOPOCTH Bpaille- 
Hs HAPPY3KH Ha BAY HCHOMHATCALNOFO 3BICKTPO/BHraTes 


Ha pic. 3 ipexcTaBcH CHHYCOHLaJIbHbIA rpaduk H3MCHeHHs STO! 
CKOPOCTH. 3a NOJyNepHO peBepca ABUTaTC/b NMocJIe pa3roHa AOCTII- 
racer cBoeli yYCTAHOBHBUWeHCH CKOPOCTH BpalHeHHA, a 3aTCM HPOHCXO- 
suit cro TOpMomKeHHe. Harpy3ka Ke 3a 9TOT NOMyNepvHo ONHChIBACT 
TObKO YACTh JLYPH OKPYAHOCTH, COOTBCTCTBYIOWYIO yrly Gy. BBuyty 
3TOTO MCXAHHYeCKAA CBA3b BAA UCNOJHUTeCAbHOTO JBHraTC.H C BaJIOM 
Harpy3KH TpH TaKOM pexKHMe PaOOTH! OCYLLECTBJIACTCA Yepes pejlyK- 
TOP C OMpPeACICHHbIM Mepe/LaTOUHbIM UHCJIOM. 


Pacuer cocTaBHblX 3.ICMeHTOB TAaKOH MaJIOMOILMOH peBePCHBITON 
YCTAHOBKH, B OCOGCHHOCTH Ce HCHOMHATEABHOTO IIEKTPOABHLATCIIA, He 
HOMYUHA CHle JlocTaTOUHOrO OCBeIILCHHs B ATepatype. Kak loka3saHo 
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HWKe, OCHOBHbI€e Pa3Mepbl. HCNOJHATEIbHOFO BICKTPOABHTaTelA ail- 
HOM YCTaHOBKH 3aBHCHT OT PALA PakTOpoB, a HMEHHO: BHsa rpaduka 
H3Me€HeEHHA CKOPOCTH BpallleHHA BaJla HAarpy3KH MPH peBepcuBHOl pa- 
OoTe, BCJIHUHHbI MOMeHTa HHeEPUHH Harpy3kH, yrila pa3Maxa kKovIeba- 
HHA CC, WIEKTPOMeXaHHYeCKOH NOCTOSHHOH BPeMCHH CHCTCMDI Ht JI). 





Puc, 3. Cutlyconnanbupit rpaduk HaMenennaA cKOpocrtil 
BPauleHHA Warpy3KH Ha Bay HUCNOAHUTeTLNOFO 37eKTPO- 
ABHraTeA 


Hyxke Hu3JlaraloTCA OCHOBbI pacueTa MaJIOMOLIHOH penepcuBnoll 
yCTaHOBKH [MOCTOAHHOFO TOKA C OTHOCHTeJIbHO OOJIBUIHM MaXOBbIM 
MOME€HTOM Ha BaJly HCHOJHHTEbHOTO 3JIEKTPOJBHraTeJIA B 3QBHCH- 
MOCTH OT Pa3JIHYHbIX PaKTOPOB, OMpenesAlonlHx ee pabory. 


1. OcHOBHbie COOTHOWeHHA B PeBeEPCHBHOM ycTaHoBKe 
C TpaneyenAabHbIM rpapuKOM H3MeHeEHHA CKOpOCTHU 
BpalWleHhsA Bawa Harpy3KH 


Ecam MpHHATE rpacbvk H3MeHeHHA CKOpOcTH KOMeOaHHA HarpV3kH 
3a NovynepHon fy= of B BHAC Tpanennn (pc. 2), c BpemMeHem pas- 
roHa ¢), y¥aCTKOM MOCTOAHHOH CKOPOCTH B Te4YeHHe BpeMeHH fy Bpe- 
MeH€M TOPMOKEeHHA f3, TO B MCHCTBUTCJIbHOCTH CJIeAYeT HMETb B BHJLY, 
TO Pa3roH HCNOAHHTeEbHOrO SQJIEKTPOABHTaTeIA C HHePIHOHHOH Ha- 
PPy3KOH Ha Badly MO yCTaHOBMBINeHCA yrIOBOK CKOPOCTH BpallleHHs 
Narpy3KH ) 34 BPCMA f OYAET NPOHCXOAUTS MO SKCIONCINLMATbHOMY 
3aKOHY C QICKTPOMeXAHHYECKOT NMOCTOHHOH BPeMeHH 

1 | I 
T =f, (eta ke ( ) 


M 
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B cBa3H ¢ 3THM YPaBHCHHs YIIOBbIX CKOPOCTCH Ha yeactKaX pasroud 
 TOPMOKCHHS NO HYHKTHPHOMYy rpaduKy pHe. 2 OyslyT 
t 


T, 
5 O32 == OE ved (2) 


Vruibl HOOKS Warpy3KH BCeEKTOPE Go 3a BPeMA: pasrcena, TPE- 
OANBNTCbUO HOCcTOSHHOf CKOPOCTH H TOpMoKeunsa GysyT (pe. 2): 


t 
Fy 


ht tht ts it 
a fac | ode | ote O* dt~ ol yt Hf 
( 0 2 
t, t, a | (3) 
: ae | 
Ay  s | oy, dt <— ()) eC cs dt peat ee Wot. 
" 0 


CreoRaTeAbHO, yrocl CeKTOPa KOTE6AHHS Tarpy3ku Oy Ley 


My = 2 f Ay | 


a 


4, —2 w(t, + f.) [padnauos}, 


OTKYJLA HAnGosbulas = YRTOBAS CKOPOCTh BPalLCHst Bada Warpys si 
(pic. 2) noyuaercs 
hy Z ie & lic 4 
o ght Shece tae al agkcte potas @ CCR. : 
My it, ee [ / ( ) 
CLC Gy — — OTHOCHTGIbHOC BPCMS TOPMORKCHHH CHCTCMDI, 
"}--. uacrota perepca ABHraTeda, ey. 


Cpelusia yraoBast CKOPOCTh Bpaileuns 9TOPO Bada 3a BPeMs f,, 
Oy JLeT 


Og = Gt = Qa f (1/cex.]. (0) 
(} 


MakcHMadbllast CKOpOCTh BpaAlLeHHs Bada Harpy3KH Oy eT 


= GO OO af [o6/muu.]. (6) 


a “DR a(1—§) 


Kak VKA3DIBA.LOCb BbIlle, MexaHHueCcKahH CBAH3b MQK]LY BaJlaMi 
HCHOMHHUTCUIbIOrO QEKTPOABHFAaTeIA Warpy3ku OCYILCCTBETHETCA Os 
Pes PeCAYKTOP C HepeaTOuHbIM YHCJIOM 


k al 2. (7) 
Ny, 
BBHULY 9TOLO YeTAHOBNBIUAICH CKOPOCTL BPAUleHHA WICKTPOABULATC Ts 
— 22 Ri (8) 
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OeKTPOMeXaHHyecKkan NOCTOAHHAA BPCMeHH CHCTEMHI, YHC.TeEHHO 
onpegeineMan (1), MOKeT ObITh NpesAcTaBICHa H3BCCTHbIM ypaBlie- 
HHeM 


: w 7 ] 
rue @=,-+ 0’, — o6uLNH MOMeHT HHEPUHH MaXOBbIX Macc AKOpA 
HCNOJIHATeAbHOrO QICKTPOBUTaTeA WH Harpy3- 
| KH, MpHBeeHHbIH K Badly WBHratejsa, [cM ceK’; 
4, — MOMeHT HHeEpuMH Kops wBHratess, 1 cm ceK’: 





HW! = — MOMeHT HHeEPUHH Harpy3KH, NpHBeJeHHbIH K Ba- 
AY pBurateis, [ cm ceK’; 
© == Rwy — yCTAHOBMBUJaACA YIiOBad CKOPOCTb BpallleHHA 
aBuratea, |/cek; 
k — nepegqatTounoe uucsio penyKtTopa no (7); 


f; — BpeMA pa3roHa CHCTeMbI, ceK. (puc. 2). 


2 


IlyckoBOH MOMeHT HCNOJHUTeEIbHOFO WIEKTPOABHTatTelA Oy ACT 
M, =< M, a M,, s My [cu] ’ (10) 


re My) — MOMeHT COMpoTHBJIeHHA MeXaHHY¥eCKHX H MA@rHUTHbIX NoTeph 
HCNOJIHHTeIbHOrO ABHratets, [ cm: 
M, —CTaTHuecKHii MOMCHT CONMPOTHBJIeHHs Harpy3kH, MpHBezeH- 
HbIM K Badly ABHratelsa, J cm: 
My — HavOonbuiee 3HayeHHe MOMeHTa ycKopcHHs NpH pa3roue 
CHCTeMbI, 1° cM, 


MruobenHoe 3Ha¥ueHHe MOMeHTa YCKOPCHHA IPH pasrolie cucTeMLI, 
c yueTom (2), 


wool : } aw : 1 0, Ts, 
my=(4)+4, |) k= (0,44, ir) ize ae 
t 


—_—_ 





T 
— My e a (11) 
re HavOoAbUIee 3HaueHHe MOMeHTA ycKopeHua rip ft = 0 
Wy eS l 
My = -F- (Bak+0, 4) (Fem). (11a) 


Kak moKa3blBaeT ypaBHeHke (lla), HaHOombunii MoMcHT yckope- 
HH MPH Pa3sroHe CHCTe€MbI 3aBHCHT OT NMepeaTOUHOrO UuCIa peyK- 
Topa k. OTOT MOMeHT OyfeT MHHUMAJIbHBIM TIpH onpewereHHOM 3Ha- 
pine nepejaTounoro YHCa peAyKTOpa, MoyYaeMOM U3 YCJIOBHA 

_ 

—qp = 9. B atom cayyae u3 (11a) 
aM w ) l 
pe = 7 ( 4-9, ar) ==0 
dk Ty H "Re , 
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OTKYLa HAWBBITOJUICHIHICE 3UA4CHHE HepedaTOUMOrO MACTa PCAYKTOPA 





poy = 


Oy” 


(12) 
CrekoBaTeIbilo, HPH 3YTOM YCOBHH HPHBeJeHHDIT K Baely  HenOMH- 
TCMbHOPO JLBHPaT@sIs) MOMCHT HHCPUHH Harpy3kh 
| 
~ / oN aes am ah ee = 
a a Ps 4 


Qo 
I MHHHMaJIbHbMT MOMCHT yceKOpeHHs B Hatasle 
f=0 u3 (lla) 6yact 


HycKa 
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—  M% 1 Quay Hoo FT! Oe lca 13 
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H MHHMMaibHOC® MrHOBCHHOG 3iaucHie 9roro MoMcHTa Ho (IT) 
t 
Jf 1 ), 
pte ey ee [/ cat]. (13a) 
MrHoBeHHoe 3HaeCHie Hal MCubticil MOMLHOSTH YCKOPCHHs Tpte 
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f re 
| a ta : 
} >. 10-5 ) a, | 
Py ea Be OV ce co | fork eC Ni (14) 
rae 


Pym =p. DBL An? 10% [em]. 
HanMcibulasdt CpeJLiEstst 





(14a) 
MONMLHOCTH YeCKOPCHHA 3a BPeMs Pasrona 
cheTompt t; Ha ocuopanun (4), (14) nm (14a) 6yner 
f 2¢t 
4 if ge 
a : | a 2 Me a Bhs ~ = 
Py = sits ‘ Py APs t, \ [ ioe ( eC C jdt 
0 ( 
) » : > 
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MakcHMaJIbHaad MOUIHOCTh yCKOpeHua cucTeMpl (puc. 2) 6yAeT B 
MOMEHT BPeMEHH, OMpeeIAeMbIH H3 yCJIOBHA 


F t Ut 
Ip oa aay es 
9 ; ] 2 
re n( Ti " +-p-e *)=0, 
oTKya 
tm = 2,37, log 2 == 0,7 T,, (16) 


H BeIMYHHA MAKCHMaJIbHOK MOJWHOCTH YCKOPeHHS CHCTeEMBI, Ha OCHO- 
BaHHH ypaBHeHHi (14), (14a) nu (15), noayuaertca 


P§ m = 9,25 P’g , = 0,25-6 Py = 1,5 Py [am], (17) 


T. e. B 1,5 pa3a Gombille cpeyHeH MOLHOCTH ycKOpeHUn 3a BPCMS pa3- 
rOHa CHCTeMBI. 

Kak noka3biBaeT (15), caMan MHHMMaJibHas CPeHAS MOLLHOCTh 
YCKOpeHHA CHCTeMbI Pp NOJyuaeTcA MPH HaHOoOJbuleM BpeMeHA 


MEH 


Pa3sroHa CHCTeMbI f;, KOTOPoe MOMeT AOCTHrAaTh BeAMYHHEI f, = 0,8 to 
H Oowee (pyc. 2). Ha pune. 4 npegcraBaena KpuBas oTHOCHTebHOrO 


4 


P, 
wut 
4-——--—-@4 
P=Q5-1,5 2y 
3 


| 
| 
| 
! 0, = 10000—250000 ep-cem-cex® 
| 
| 
| 
| 





eh IRs, ena ea 
0 0,2 04 06 08 —— ay tt 
t 


Puc, 4. 3apucumocth otTHocuTeaAbHoro 3HaYeHHS Cpennel MOILL- 
HOCTH YCKOPeHHA OT BpeMellH pasroHa HCNOAHMTeNLNOrO aneKrpo- 
ABHTaTeA Np TpaneletabHOoM rpaduke pa6bortni | 
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BHAUCHHS CPCUICH MOLLUOCTH YCKOPCHHS B JLOISX MMHAM@AIbHOT MOML- 
nocty 19 B 34BHCHMOCTH OT OTHOCHTC.IbHOPO BPCMeHH Pasrota ABHLTA- 


MtlH 


TCU. Kak WOKaA3bIBaCT pe. 4, 4eM MCHbLUC GTHOCHTCJIBHOL BPeCMA Pa3- 


rola JLBHPaTe.is $1) = ie TOM OOQJbiINe MOYUACTCH MOULMOCTD YCKOPeC: 
mist. TLanec, u3 (15) cateayet, UTO CpesMisist MOUMHOCTh yCKOPeHHs Po 
SABHCHT OT BCIHUMNT MOMCHTA HHepuul Harpy3ki ©,, KBasmpata yra 
pagsMaxa KONCOANHA HArpyskil ty H KyOa YACTOTH! PeBCPCHPOBAHHy 
cueteMpl f. Ecuiw, HCXO H3 HOHSITHA paccMaATPUBAeMOH MaJOMOMLHOM 
PCBCPCHBHOl yCTaHOBKH, OPPalHtHTbCs BEIMUHHOH HPC esIbHOH MOUL- 
HocTH ee B Nepnos tycka He Gouee P ,,,,,. == 1000 67, TO No (15) Mox- 
HO OMPeCACIHTh NPeAeIbUbIC AOMYCTHMbIe 3HaCHHA MOMENTO wHep- 
HH Harpy3KH B 3aBHCHMOCTH OT YaCTOTHE PCBepCHPpOBANHA FH BULA 
rpadHKa H3MCHCHHA CKOPOCTH BPallLeHHs, Ha pune. 5 npescTaB.AecHil 
KPHBLIC OTHOCHTCADHOTO SHAUCHHA CPeMel, MOULHOCTH YCKOPECHMA HO 
(15) B AOIHX YCMOBHOI MOINMOCTH P ace == 1000 @T B 3aBHCHMOCTH 
OT UACTOTHI peBepCa HUCHOAHNTCTbHOrO ABHTAaTe1a MPH PasHElX MO- 


CTOAHHDIX 3HANCHHAX MOMeliTa HHepunn Harpy3KH WH BpCMeHH pasro- 
re 
la H HCH3MC€HHOM yrvic pa3MaXxa Ko.cOaHHA Harpy3kH Oo = —- Kak 


WoKa3blBaeT puc. 5, ¢ YBeHUCHHEM YaCTOTbE peBepca H HCOOMbINOM 
BPCMCHH PaA3rOHa ABHFATCAA NPOHCXOANT SHATHTCIbHOC Bo3spacTaHHe 
Cpemcit MOULHOCTI YCKOPeCHHA IPH LaHHOM MOMeHTC HHeEp UHH Harpy3- 
KH, OTH KPHBbI€ NO3BOASIOT ONPCACIHTb NMPCCIbHbIC 3HATeHHA MO- 
MCHT@ HUCPUHH Harpy3kH MPH YKa3aHHbIX SHAaveHHAX, BPCMCHH pa3- 
roHa H pa3HbIX YacTOTaX peBepca CHCTEMBL. 


2 OcnoBHble COOTHOWEHNS B PeBEPCHBHOH ycTaHOBKe 
C CHHYCOHAaIbHbIM Tpa*pHuKOM H3MeHeHHA CKOPOCTH 
BpPalleHua Bala Harpy3ku 


TI pu ciirycouacibuOM H3MCHCHHH = CKOPOCTH KOJICOaHHS Harpy3kid 
3a uepHos, 2f) (pHe. 3) ypaBricHie yrAOBOl CKOPOCTH Oy/LCeT 


a == O) sin VE: (18) 


Vrot CeKTOPA KOsACOANHA HatpVSKH Sa VOAYUEPHOTL OVJLCT 


fo ty 
: 2 Oj , 
ee \ Od = \ Ogsiiyt S-— [paguanos], (19) 
0) () 
+ oo ©) a eas it e yg s 3 € ym 
rhe vs Qa f= 7 — yruopas "wacrota KONCOAHHA Harpy3kH. 
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MOUHOCTH YCKOPeHHA CHCTeMBI OT YacTOTH pepepca 


MCHOMHHTEIBHOTO SJIeKTPOABHTaTeA MpH Tpaneleuzanbuom rpaduke pa6orsy 


Puc. 5. 3apucumoctp cpeqHer 
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; : if 
| Pere eena ree soca qarpy3aki us (19 
Han6onbinast Yr1oBas CKOPGETh Bales Balad Har py3k (19) 


nea oo Pee: 
Wy == Oya ee Ray [IV cer. 


i (20) 


~ w 


rue | YacToTa peBepca ABHTaTOts, ¢ff- 


Cpeuiss yrloBasl CKOPOCTh BPAleuUA Barta WArPYSkH 3a BpemMst fy, 


ty fy 
1 ; 2% 4%) 9 CORAL 24 
oy qfodt = 7 [asin védt= ta fo 2aof [Vee]. 0 
th } () 


MakechMasibHasd CKOPOCTh BPaulenis Bata Tarpyske 


discs a 
Pi, 22 a = 30a) f [od miu.]. (22) 


~ de 


MrioBehtioe 31aucHiG MOMCHTA YCKOPCHHIA IPH Pasrowe CHETEMD!, 
© yuetom (18) 


: ] oe ; | ay | as a J Rew COS vt 


My ( ery “Be a ald 


2 
My COS vf ; (23) 


ILO MEU Mavibilast GMILIHTY/a MOMeHTa yeohopellts GV ACT NPH Hepesta- 
F ¢ 
TOUHOM Unee, OLUpeLetHeMoM (12) 


/ ee ee pees je 5 
Mg oy Fy | On ae] #— Yop 0,0, [Feu (24) 


MHA ke +) 


pe 
Ho MHHUMaJIbHOe MrHOBeHHOe SHAYCHHC 3TOTO MOMCHTa UO (23) 


-: My 


MUH 


uate 
HL 4, COS ve. (24.4) 


Mu 


Mruopennoe 3Hauenhe tallMeibitel MOULHOSTH VvenopeHiia Hpi 
pa3sroHe CHCTEMBI, C yYeTOM (12), (18) un (24a), Oy set 


Py 981 my, RAD * = 9,81 W497, LO - sin 2 Mag singel, (20) 


n 
MUH 


MLC AMININTYLa MOWMOCTH YeKOpelMst (PHC. 3) 
: ya 200 
P, = 9,81 74, - 10°. (204) 
ft 


1d 
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HanMenbiliasl Cpe@AHAS! MOIHOCTh ycKOpeHHA 3a BpeMA pasroHa 
t, , 
CHCTCMDI 9 . Ha ocHoBaHHH (20), (25) u (25a), 6yger 


ail fy 
a 2P, 2 
Py = | p, at a5 oo | sin2vtdt= 
"0 my 
=P 9, FA eo f*10~" [am]. (26) 


CacloBate@lbho, aMIVIATYLa 3TOH MOLLHOCTH 


Py = a (27) 


HH B 1,07 pasa 6obiue CpeqHeH MOULHOCTH ycKOpeHHsA 3a BpeMsa pa3- 
roHa CHCTeMBI. 

Kak H B c/lyyae TpallelleHdaIbHOro rpaduka pa6oTbl ycrTalloBKH, 
Ha puc. 6 MpeqcTaBJleHbl KPHBble OTHOCHTeIbHOTO 3HaYeHHA cpegHeli 
MOLMIHOCTH YCKOpeHHH NO ypaBHe- 
HHIO (26) B ROVIAX YCIOBHOH MOLI- 
HocTH P.,,.¢ = 1000 s7 npu cuny- 
COHZaJIbHOM rpaduke pa6oTh B 
3QBHCHMOCTH OT 4aCTOTHI peBepca 
HCNOJHUTeIbHOTO ABHraTeA nmpH 
Pa3HbIX MOCTOAHHBIX 3HaveHHAX 
MOMeHTa HHeEPUHH Harpy3kH HU He- 
H3M€HHOM yIrvie pa3Maxa koule6a- 


Tt 
HUA Ce Go=—.CpaBHeHve KpHBbIXx 


puc. 0 H 6 NoKa3blBaeT, 4TO pH 
PeBEPCHBHOH paOoTte ycTaHOBKH M0 
CHHYCOHZaIbHOMY rpaduky Tpe- 
OyeMad OT HCNOJHHTEJIbHOTO 3u1eK- 
TPOABHTAaTeJIs BeIHYHHA cpenHel 
MOIHOCTH yCKOpeHHaA pH onpene- 
ee te eee ea Puc. 6. SapiacumocTh cpeguei mout- 
KH HaxXOARTCA B NPeMedwax MEKAY — pocry YCKOPeHHA CHCTeMBI OT YacTOTHI 
SHAYCHHAMH €€ TIPH PeBCPCHBHOH  pepepca ucnomnnTenbHoro SNEKTPORBH- 
pa6oTe ycTaHOBKH 10 Tpaneme- rates mp CHHYCOMZabHOM rpadukKe 
HasIbHOMy rpacbHky c OTHOCHTeNb- padorst 

HbIM BpeMeHeM pa3zroHa 0,2 u 0,8. 





a 19 


sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 


sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 


3. Onpenxeienne OCHOBHbIX Ppa3sMepoOB PeBePCHBIOTO 
HCNOAHUTEABHOrO JAIEKTPOABHraTeJA 


Kak H3BCCTHO, NOL OCHOBHBIMH Pa3MepaMH BIEKTPO-ABHTAaT@da NO: 
CTOMHHOrPO TOKA HOHHMAIOTCH AWaMeTP H JMIMHa AKODS DD, W ly, KoTo- 
pLie ONpeLeTMoTCA moO PopMyvle MalWlHHHOH MOCTOAHHOH 

° 


GN aa (28) 
AGB cae 
8) 
3necn a, AS u Bz — KosuuNeHT MomMocHOrO NepekPbiTHA, JIWHCH- 


Han Harpy3Ka siKOps H HHAYKUHA B BO3SAYIUHOM 
3a30pe —: AB TSHIOTCH H3BeCTIIDIMH BeJIMUHMaMH. 


Tak KaK HCHOJHUTGIDHBIH = ICKTPOABHTAaTeCb paccMaTpHBaeMOll 
MillOMOULHOM PeBEPCHBHO! yCTAHOBKH MpH YacTOTaX peBepca HOPsAA- 
Ka 0,5—5 eu) MpakTuyeckh paOotaeT B HCMPepbIBHOM HCyCTaHoBHb- 
IEMCH PCKHME, TO JWIA ONPee-TEHHs OCHOBHBIX PasMEPOB CIO HY 2K HO 
B BeIHYHHY pacueTHOH HIH ra6apHTHoll MOULHOCTH ABHTAaTe.Ts P 
BKINOUATh TAKIKE H CPCILHIOI MOLULHOCTb YCKOPeHHA CHCTCMBI MO VpabB- 
ucHisim (15) van (26). B stom clyuae pacueTHaA MOULHOCTh PpcBep- 
CHBHOFO HCHOJHHTCIbHOrO ABHTaTeTA OyAeT 


De Peer Ryetilg iat 


, 4 , [6-7], (29) 


rye 
Pl=P..| P= 142%) p_ 
3, 
—YaCTh pacucTHOit MOULHOCTH ABHTAaTeAA, COOTBETCTBVIONLAA THO- 


ne3HOii MOULHOCTH Harpy3KH Ha Baaly ero P; 
Py — cpeusAsd MOULHOCTh yCKOPCHHA CHCTCMBI MO (15) wan (26); 


 — KHL. ABHraTes, COOTBETCTBYIONLHH MOULHOCTH p. 


Pp’ 
heel 
| Po 


Ecau f1pHHSTb BO BHHMaHie (6), (7), (8), (12) 4H (22) uo onpea- 
CTABHTb MOMCHT HHCpUHH AKOPHA ABHraTeIst B BHJLC 


| 1 GD,2 1 tDgiloDPa? ie apt , 
Wie oe ag oe saree eV ae ~D AL,-10-' Pemcen®, (30) 


TO MALIHHHad MOCTOAHHaA ABHraTeds Oyler 


C= weirs Lon oe ny: 10° | 2x2 (31) 
Pa Pa q 


20 


sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 


sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 


; l 
Tak Kak O6bIYHO OTHONICHHE h=p- =0,4—1,6, To AMaMmetp 4 


a 
JWIHHa AKOPA no ypaBHeHulo (31) nNowyyaroTca: 
D ee {O?P? 10-4 [c |; 
a AQ, ny? ? (32) 
b = AD, [cm], 
rae nN, — M@aKCHMaJbHaw CKOPOCTb BpallleHHA Harpy3Kkil 


no (6) Han (22); : 
{ = 8,0—8,2 //cem? — cpenHHh yeJibHbilt Bec CTaJIH H MeAH AKOpSA 
MaJIOMOILHOTO WICKTPOABHFaTenaA., 


YpaBHeHHe (32) MOXKHO MpecTaBHTb B APyroM Bue WIA cyuaeR 
TpanelehHaJbHOrO H CHHYCOHAaJIbHOrO rpa*uKoB peBepcHBHOHK pabo- 
Tbl YCT@HOBKH, ecJIH yyecTb (6), (22) u (29). Torna noayyaetca: 


a) lIpH TpaneweuaqaibHom rpaduxke (puc. 2) 
E20) C2? ay? ft 10> : 
Din BS Loge a [cm]; | 
: ASy"(1— £3)" (33) 
l, Pie Di [cm]; | 


6) Np CHHyCcOHjLaqIbHOM rpaduKe (puc. 3) 


| 18 ys? O,Ca ft 10-12 
D, = ES ian aaa [om]; 


foe AD. fom); 


(34) 


Kak moka3biBaloT ypaBHeHHsa (33) Hu (34), HHaMeTp aKOps peBep- 
CHBHOFO HCIOJHHTeJbHOrO QIEKTPOABHTaTeA TpAMO MponopyHoHaeH 
MOMCHTY HHe€PUHH Harpy3kH, KBaspaTy yrvlia pa3Maxa kKOwe6aHHA Ha- 
rpy3KH H MaUIHHHOM MOCTOAHHOM, YeTBeEPTOH CTeMCHH YaCTOTbI peBep- 
ca HW IIpH TpanewekaabHOM rpadbuke o6paTHo nponopuvoHameHn 
KBaflpaTy OTHOCHTEJIbHOrO BPeMeHH Pa3roHa ABHraTesin. UemM MeHbLIC 
OTHOCHTeJIbHOe BPEMH Pa3roHa ABHTaTeA &1, TEM OobIe Nomyuaercs 
AHaMeTp AKOPA, TaK Kak MaJloe BPeMA pa3sroHa OOYCOBAKBaeT 606.1b- 
lee 3HaueHHe MOLLHOCTH YCKOpeHHsA, mpnyem Kospduuneut & = | -|- 


P ; 
-t Py B 3TOM C/lyYae NpHOHxKaeTcA kK eMHHHHe. Bowbuiee BpemMa 
pa3sroHa O6YCJIOBHBaeT OOpaTHbie COOTHOLIECHHA. 

/,1A ompedeeHHA MalIMHHOH mocTosHHOH C no (28) caenyer Bui- 


Gop 3HaveHHH HHAYKUMH B BOS/LYWIHOM 3a30pe Bz; u AMHefHO Harpy3- 
KH AKOpA AS Mpov3BOAUTb C y4eTOM Toro, YTO HCNOJHHTeAbHBI 9/1eK- 
TPOABHraTeb PeCBEPCHBHOH YCTaHOBKH MIpu 4acTOTax peBepca nopss- 
Ka Q,O—S ey MpakTHyeckH pa6oTaeT B HelpepbIBHOM HeycTaHOBHB- 
IICMCH pe@KHMe C TOBBILIEHHBIM CPeMHHM 3HAaYeHHeM TOKA SAKODA. 
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B cBaA3H C 3THM, NPH 3HAYCHHAX PaACUeTHOH MOMMOCTH AHHOPO ABH- 
rateia P, B npemetax fo 200 GT HHAYKUHA B BOZAYIHOM 3a30PC CO- 
ctrapadetT B, = 3000—4000 ec, a HHEMHas HArpy3Ka AKOps AS =: 


— 100—120 a/cm; TpH 3HaveHHHX MOULHOCTH Pe Uupeme.rax CBBILIC 
900 6T HM Jo HECKOJbKHX COTCH BATT 9TIt BETHUNHDE COCTABTSHOT. 


B, = 4000—5000 ec u AS = 120—180 a/c. 


TLig WaocTpalHi BHAHHA pasJAGHbIX akTOPOB Ha pasMeps! 
SKOPA HCHOMHATEIbHOTO BICKTPOABHTATeA Ha PHC. 7 mpeACTaB.1eMbl 
KPHBbI€e MOMCHTA HHePILH SiKODH, 
coraacno (30) u (33), H ckopocTH 
Apu Oy= 50000 2p cm cen’, Bpalenus, coriacHo (6), (8) u 
(12), B 3aBHCHMOCTH OT BpeMcHH 
pa3roHa JiBHraTeiA MpH wacToTaX 
pepepca f=0,0 nu 1 ey H MO. 
MeHTe HHepuwH Harpy3kH 4, = 
= 50000 [ cm cek’. OTH KpHBbie 
NOKA3bIBalOT, UTO C YBe.-THUCHHeM 
YaCTOTbI peBepca H YMeHbUICHHeM 
BPCMCHH Pa3roHa CHCTeCMbI MPOoHc- 
XOJIHT 3AMeTHOeE YBC.AIHYCHHE MO- 
Meta HHePWHH HIM radapHToB 
UCHOJHHTGIbHUTO =o ABHTatela oH 
QHAUHTCTbHOe YMeHbILICHHE  CKO- 
pocTH BpamlenHa., JTPyrHMu c1G- 
Puc. 7. BanncuMoct, MomMeuta nnepuin BAM, Np 3aaHeM MOMCHTC 
H CKOPOCTH BPQULCHAA sTKOPSE HCHOWTHH- HHEPUNH Harpy3kKH C YBCcIHUCHHEM 
POIBHOLO VICKTPO ABH ATO OF Bpesre- YACTOT bI PpCBePCe H VYMCHbIICHHOM 
HH Ppaspona ere ne TPaAlee lle Lat bIOM B)CMeCHH pa3sroHa yCTaHOBKa CTA- 
rpadpuke paooti Uae can . ee . 
HOBHTCS! THXOXNOJUIOH HW OOJbHICH 
no raOapyutaM, OTo c6ycoB.1i- 
BACTCH TEM, UTO C YBCJIHYCHHCM YacTOTb! H YMCHbUICHHCM BPeMCHH 
pa3srOHa CHCTEMbBI 3HAYHTeBHO BO3pacTacT pacueTHAs  MOMILHOCTH 
HCHOWTHAT@IbHOrO JLBHraTeJiA 3a CUeCT MOULHOCTH YCKOPCHHs. BMecre 
¢ Heli YB@JIMUHBAaIOTCA JLMaMeTP H WIHHa aAKopsA. YBeHYeHHe Ke pa3- 
Me€PpOB HKOPA MPHBOJHT K S3HAYHTGIBHOMY BO3PaCTAHHIO MOMCHITA 
HuepHHA H mo (12) —-K YMeHbUIeCHHIO NepeaTOYHOrO YHCAa PCAYK- 
Topa, a C HAM H CKOPOCTH BPalllCHHsA ABHTATEAA, 


Oa 17 
ap cw-cen® o6/win 





4. IIlpumep pacueta HCnOJHHTebHOrO JIEKTPOABHraTedas 
MaJIOMOLWHOK PeBEPCHBHOHK yCTaHOBKH NOCTOAHHOrFO TOKAa 


HexoJLUbIMH JLQHHbDIMH JLIS PackeTa TakKOPrO  DdPRCKTPONBHT ATCA 
ABASHOTC SE CALCTLVIOUMLUOG BCPA URE DE: 


HANPSOKCHHE HHTAIOMLeH ceTH ~~ U = 27 6; 


ya 
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= 80 8T; 
MOMeHT HHepIinH Harpy3ku — 4, = 100 000 LT cm cek?; 
uacTOTa peBepca cHcTeMbI —} = I eu; 


vv 
yro.1 C@KTOPa Pa3sMaxa KONe6aHisA HAPPY3KH ~~ & == 8 paJIHallOB; 


BH, rpaduka H3MeCHEHHA CKOPOCTH KOMCOANHA Harpy3kH pH pe- 
Bepce — TpanelenAaJIbubIH (pce. 2); 
QJICKTPOMeXAHH4eCKast NOCTOAHHAN BYPCMeHH CHcTeMp! — T,, — He 
Goulee 0,04 cek.; 
BPCMA TOPMOMKeHHA CHCTeEMbI (pc. 2) — f3 = 0,12 ceK. 
PacueT HCNOMHHTeIbHOTO JICKTPOABHraTeIA MO YKA3SAHHDIM JLAH- 
HbIM MOKeT ObITh NPOH3BEeLeH B CJICLYICIEM MOPAAKe. 
1]. Onpenetenne vacTH pacyeTHOH MOULHOCTH ABHTAaTeA, COOTBETCT- 
BYIOILeH MOHIHOCTH CTAaTH¥eCKON Harpy3kKH Ha BaJly 


De Tc a YT ca eee = 98 t 
/ at _—-— 3 ", / caslene en o's 3 p 06 80 Q [a.27] , 


rile npansato y= 0,6 11. 
2, HatimMenbitiad MOULHOCTD ycKOpeHuH cHcTeMp! mo (15) 





0,8 of: 
te — (+ Of 2 £3, ace 
Py z,(1 == Ex)? Ko § 0 
ine 0,8 a ‘ \ \ ae i 3 ca} ey 
SA waiy. 100000 (-} J’ 18-10" = 630 em, 
pH 3TOM 
bts l r 
f, Sol A 2 COs hy ee 0,0 CCK.; € = 3 = 
tf oO 
pS pe Q 24. 


3. Tomas pacuetuas MOnOocTh ABHTaTe@IA mo (29) 
Pie Py! | Py = &P,y = 115-630 == 728 am, 
rye 


98 r 


|< ee a ae ee 


4. JIvametp W jWIMHa AKOPH ABHraTeA To (33) 
0,18-8,0-1,152-100000- 1100: (=). 14-10-22 
TT 4-0,242(1 — 0,24)2 00 
=: 6,6 CM 


Iy == MD, = 1,4-5;6 = 7,8 cm, 


D.= O18 { 3 O, C? a ff : tO 


a ST 8) 
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rte WpHHsato y = 8,0; 4 = 1.4; 
C. 6-108 6 10> 7 
~ a BAS | ~ 6,68 - 4800-170 





5. Moment WHepuHH sikopsa ABHraTela Ho (30) 
He 24D AiO = 800,654 7, 8210 “= Gal eae 


G6. HanuppirojHeliuiee 3naueHHe MepesaTOYHOrO YHGHa peelybkTOp a HO 


(12) 
4 /, 1 / 100600 - 
hen V St= VY mgr 128. 
Oy D, | 


7. MakcuMadbuad CKOpocTh BPaUleHHA Bada Harpy3kH to (6) 





TT 
60 ed 
60 ty f 3 as ! 
WI eerste PR I ae ae ag —— Zt i 7 
i, =a =(1 0,94) » OO/MHE 


& VeTaHOBHBUIasicsl Padouad CKOPOCTH BpPaukeHHA HCMOSUIATCATBHOLO 
gNCKTpPoUBHraTeta Mo (8) 


n=kn, == 128+ 26 = 3300 06/MHH. 


9. []popepKa Be-iHUHIb! MALIHHHOM NOCTOAMHOH H YTOUHCHHG SHauenH i 
HIVIVKUHK B BOZLYUIHOM 3a30pe H ABUCHNOH Harpy3KH RKOPS TBA: 





raTeJ st 
genes De ty _ 0,6°- 7,8. 3800 ans or se 6+ 108 -_ 
C= Bates ._ BOT IN ~ 1100; BAS = 2 = 
6+ 10> : 
jh aera diac s aes ee y. 40° 
eR Tiog = 8.0- 10". 


OxouuateibHo HwpHHaMaetca: a ==9,68; B, = 4800 ec; 


eee RO ETOE 2 ree ook, 
AS = go 165 0M 


10. Tlocie Ope AesICHHS OCHOBHDIN Pa3MCPOB H CKOPOCTH BpauiCHts 
HCHOJHHT@bHOTO 3ICKTPOABHTAaTCA NPOH3BOMMTCH jaclbHCHITHI 
pacueT JIPYTHN ero RIEMCHTOB H HapaMeTPOB H3BeECTHbIM MCTOJLOM 
[1], a HMeHHO --- pacueT O6MOTKH AKCPSA, PasMepoB 3yONOB H Ua- 
30B ero, KOJMJICKTOpa H UWLeTOK, MAPrHHTHON CHCTeEMbI JIBHPaTe Ta, 
OOMOTKH BO36yXK/eHHH WH Ap. JLannble 9TOrO pacueTa B pPaccMarT- 
DHBACMOM TIPHMepe HO.TVYURANCh CAICJLYIOULHMH: 
z7L.c. akops mpuusta — B= 0.9 U = 0,9 -27 = 24 B@; 





f? 7235 
JACUCTHDIT TOK sikops--- fo = —-A- = fe Bee 
| r¢ 3 | “i Oe a — Ded « Ke 
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YHCIO NOMOCOB — 2p = 2; ynCO NMapaJVIebHbIX BeTBeH OGMOTKH 
AKOPA — 2a = 2; 

MarHHTHbIM NMOTOK Nosoca — P — 0,105 - 10" uxKe; 

YHCJIO TIPOBOAHHKOB OOMOTKH AKopa — NV = 204; 

AMaMeTp w ceyeHHe mpoBposHHka — 2 d fdon=2 1 ,04/1,15 mm; 
Gg = 2 X 0,850 = 1,70 mm?; Mapka npoBofa TIQB-2; 

CONPOTHB.eHHe o6MOTKH s1KODA npu 20°C—r, = 0,065 om; 

niowaib Nasa akopa—S, =56 mm?; 

4YHCJIO Na30B AKOPA — Zz = 17; 

BbicoTa Na3sa—h, = 15 mam; Toma 3y6ua — Z,,,, == 3,2 MM; 

AHaMeTp HW WIKHa KoJeKTopa— D, = 49 mu; 1. = 35 stm: 

YHCIO KOJWICEKTOPHBIX MacTHH — K = 5}; 

pa3sMepbI WeTKH —2 Xa, Xb, =2 X 10x 5 MM, MapkKa_ ulet- 
KH M-6; AU, = 1,5 6; 

AJIMHa BOSAYUIHOrO 3a30pa — 6 = 0,50 um; ky — 1,15; 

WMaMeTp Bala —d,, = 11 um; 

pasMepbi notioca — b,x l,, = 14 X78 mm; h,, = 17 um; S,, = 











= 10 cm?; 
pa3Mepbl cTaHHHbI —/,= 110 mm; h,=5 um; S,= 5,5 cm?; 
UHCIO BUTKOB OOMOTKH BosOyanewus Ha Tlosl0c — W,, = 330; 
| AHaMeTp H ceyeHHe NpoBoaHHka — d,/d,., = 0,62/0, 70. MM, g, = 
= 0,301 mm?; Mapka mpoposa N3B- Zz: 
CONpOTHBJIeHHe OOMOTKH pos Oy RACHnE npu 20°C —r, = 18,4 om; 
TOK BO3sO6yxKNeHHA — /, = 1,2 a. 
OeKTPOMeXaHHyecKaA MOCTOAHIIG | BPeMeHH CHCTeMBI 6yseT 
j | I 
_28iRel tes Oe ae) tO sat-118 (61-4100. Tyg) «10 
‘s (cP)? = (0,65-10--6-0,105-108)2 7 = 
== 0,027 -cex., 
Np 9TOM 
a= \ Sites fs AU, a 
R= la bry = 0,065 + 0,05 = 0,115 om; 7, = Fo = a = 9,05 0.4; 
a 
ON 4 204 2 a | 
Ce ery oi BS es Ser SU oe 10 Se. 28. 


M, == 6,1 Peucen*; 4,=100000 J catcex?; ®,=0,105-10" suxe. 


BolBoabl 


Anaau3 pa6orbl 4 OCHOB pacueTa MaJlOMOLLHON peBepcHBHol ycra- 
HOBKH MOCTOAHHOrFO TOKa NOKa3a: 

I. OcHOBHbIMH PAKTOPAMH, OND TOWLHMH pa6ory MaJlOMOILHO; 
PeEBCPCHBHOH YCT@HOBKH ¢ OTHGCHTeJIDHO GOJIbINHM M@aXOBbIM MOMCH- 
TOM Ha Badly HCHOJIHHTCALHOPO QICKTPOABHFaTesA, ABJIAIOTCA YACTOTA 
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peBepca ABHraTedA, BUA rpaduka H3MeHeCHHH CKOpOcTH KoOeOaHHa 
Bajla HATpy3KH, XIEKTPOMCXAaHHUeCKasA MOCTOAHHAA BPCMeHH CHCTCMDI, 
BeJIHUHHa MOMCHTA HHepWHH Harpy3kH H yro-l ceKTOpa pa3Maxa KO.Te- 
Gaunt e@ OTHOCHTEJbHO OCH BaJla. 

2. Tipu pasrove CHCTeMbI B TeYeHHE 3aWaHHOrO MPOMemYTKa Bpc- 
MCHH HCHOAHUTCIbHDIT XICKTPOABHTaTeib AOJKeH MPCOAOTeBaTh 3Ha- 
UUTCJIbHUbIT MOM@HT YCKOPeHHA, PaCXOMyA Ha 9TO COOTBCTCTBYIONULYIO 
MouLnocTb. MHHHMaJibHbic 3HAaYeHHA MOMeHTa H CpeLHeH MOILHOCTH 
YCKOPCHHA TIpH paszroue CHCTCMbI MOTyaloTca Mp ONpeeJIeHHOM Ha- 
HBBIFOMeHIWeM TepesqaTOUHOM YHCe pelykTOpa MeK Ay BadaMh ABHTA- 
TCM H Harpy3KH, PaBHOM KOPHIO KBaApaTHOMY H3 OTHOMICHHS MOMCI- 
TOB HICPIWH Harpy3kh WH AKOPA ABHTAaTedA. 

3 CaMan MHHUMaJIbHas Cpls MOMLHOCTbh YCKOPeCHHA NOY Taer- 
Cs IPH HaAHGObIUICM BPCMeHH PasroHa CHCTeEMbI 3a NOJYNepHOsL WacTo- 
th pepepca. Uem MCHLIle BpeMs Pa3sroHa H BbIILMe Vacrora peBEPCa, 
OM O60JibLUCH MOLyYacTCA MOILHOCTh YCKOpeHHs MpH AaHHOM MOMCIIT® 
HHCPILAH HAarpy3Kku. 

A. TaK KaK HCHOJIHHT@JIbHbIN 3JICKTPOABHTAaTe-Tb M@JIOMOULHOH pe- 
BCPCHBHOI YCTAHOBKH NpH vacToTax peBepca NOpAAKa 1—5 ey npak- 
THUCCKH padoraerT B HelpepLhiBHOM HEYCTAHOBHBLIeEMCA PpeKHMC, TO 
JWI ONPCAeACHHA OCHOBHBIX Pa3sMepoB ero Hy#KHO B BCVHMHHY pac- 
UcTHOT WH ra6apHTHOi! MOULHOCTH BKJIOUaTh TakKe H Cpe/LHIOlO 
MouLocTh ycKopenma, B 3TOM calyyae AHAaMeTP AKOPA MPH TPariCh\e- 
WLAIIbHOM Ho CHHYCOH/.a1bHOM rpadukax padoTbi MpAMO MPONOpLnota 
ACH MOMCHTY HHCpILdH Harpy3kH, KBaspaty yrla pasMaxa KO.1COaH Hs 
CO MALIHHNOH HOCTOSHHOH H YeTBeEPTOH CTCNeHH YAaCTOTbI peBepcs, 

A B CUYNAG TPAalelCH Lad bHOTO rpatbuka — O6paTHo MpOnopuHOHaicn 
TAKKE WH KBasipaty BPCMCHH Pa3roHa. 

5. Tipu 3sanainomM MOMeHTe HHCPpIKH Harpy3ku, C YBCHYCHHCM 
WACTOTHE PCBEPCa H YMCHbUIeHHeM BPCMeHH PasroHa CHCTCMBI, MPOnC- 
XOAHT YBQINUCHHC MOMCHTA HHCPILAH siKOPSE HCNOTHATCIDHOPO ABHT A: 
TOS HW SAMOCTHOR YMCHLIICHHE CKOPOCTH BPATLCHHA, BCTCACTBHE TOTO 
yeTaHEBKA CTAHOBUTCSH Goce THXOXOJLHON H OONbUIeH MO rab6apntamM, 


JIATEPATYPA 


PHIL Epeownua, Pacrer Maroons KOAMEKTOPUbIX MAHI, Docunep- 
ronguat, 1955, 


Hoctynmaa 25/V 1956 6. 
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Kano, mexa. wayK (tl, JREPUNHEL 


YCJIOBHA CAMOBO3BYKHAEHHA CHHXPOHHOTO 
FEHEPATOPA | 


CHHXPOHHbINM TeHepaTop HMeeT MeHee O1aronpHATHYIO XapakTepil- 
CTHKy Welw BOSOyKACHHA, YEM MAaHIHHa IIOCTOAHHOTO TOKAa, BCCI 
CTBHe HaJIHUHA B STOH Wen HeHHeHHOrO 3Bella B BHJe BbINpPsSMHTe- 
‘ist. TlageHHe HanpsoKeHHA B BBIIIPHMUTe/le OOYCJIOB.MBaeT BbICOKOC 
CONPOTHBJIeHHe Wenn BO3OyKAeCHHH B Hayadle Ipolecca CaMOBO36yx- 
JICHHS, YMeHbIUalouleecA MO Mepe YBeJIHYeCHHA TOKA Yepe3 BbINPAMIH- 
TeJIb. TaKHM 06)a30M, yCJIOBHA CaMOBO36yXJeHHA CHHXPOHHoro re. 
HepaTopa OTMHYaIOTCH HeEKOTOPOH cnelkud@HKoH. 

O6ulve yCIOBHH CaMOBO36y2KACHIA CHHXPOHHOrO reHepaTopa MO- 
ryT ObITh CPOPMYIHPOBAaHb! CJERYIOULYM O6Pa3om. 

1. Jia caMoBo36yxeHHa HeEO6OXOMHMO HalMuve ocTaTOUHOrO Ha- 
MarHHuHBaHHa”. 

2. Heo6xoHMo paBHJIbHOe NOAKTONeHHeE OGMOTKH BOZOYKICHHH 
K BBINPAMHTeIO (CO6IONeHHe NOJIAPHOCTH). 

3. ConpoTHBAeHHe Wen Bo3s6yKACHHA, IpHBeHeHHOe kK cTATOpy, 
JIOKHO ObITb MEHbUIe KPHTHYeCKOrO CONPOTHBJICHHA. | 

4. OcTaTouHad 9.7.C. HOMKHA ObITh Goble NWaeHHA B BBINIPAMU- 
Tele, MPHBeAeHHOTO K CTAaTOpy. 

Ileppble TpH YCOBHS aHaJIOTHYHbI yCIOBHAM CaMOBO3OyXK/eHHsI 
MalHH MOCTOAHHOrO TOKa. Heo6xofHMOcTb BbINOJIHEHHA YeTBEpTOrO 
YCJIOBHA HIJIOCTpHpyetTca pue. |, Ha KOTOPOM TipeACTaBJIeHbI BA 
BOSMOMKHBIX CAyYand XapakTCPHCTHK elu BO36yKAeHKA. OueBuaHo, B 
calyyae @ CaMOBO36yXAeHHe BO3MOXKHO, B Cly¥yae O — HEBO3MOKHO: 
B MOCcIeHeEM CIyyae MallHHa BO3SOYAHTCHA JHUIb 20 TOUKH B. Onnako, 
ecJIH TeHepaTOpy MaTb (XOTA Obl KPATKOBPeMeHHO) NOCTOPOHHEe BO3- 
OyKeHve, HaNpHMep, OT cTapTepHOll OaTapev, ro OH BO36yHTCA HI 
OyleT ycTOHYHBO pa6oTaTb B TOUKe A, IIpHyeM cMOKeT HeCTH ONpe- 
JeICHHY!O Harpy3ky Hu OyzeT HONycKaTb peryHpoBaHhe HanpsoKelHsl 
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B H3BCCTHDIX Mpese.1ax. ITO MOXKHO PaCCMATPHBATh, Kak OAHH H3 Me- 
TOLOB CAMOBO3OYXMCHHH, MPHMeHeHHe KOTOPOrO MOMKET ObITh yMccT- 
HbIM, HANPHMep, IPH HeKOTOPOM pa3MarHHUHBaHHH renepaTopa. Jho- 
HOJIHHT@JIbHbHi TOK He3aBHCHMOrO BO3OyKACHHA, HCOOXOAHMDBIK JWIs 
Takoll onepallHH, MOKeT ObITb BECbMa HeBeJIHK MO CpaBHeHHIO C HO- 
MHHQIbHbIM TOKOM BO36yKACHHA reHepaTopa. IipH sTOM uMeeTcH 8 
BUY, KOHCUHO, NTO NepBbic TPH YCOBHA CaMOBO36yKAeHhA COO. 110- 
jlaioTtes. Tak, HanpHMep, eCJIH MpHBeAeHHOe CONPOTHBACHHe Wen BO3- 
OyKMeHHA OObUIe KPHTHYeCKOrO, TO XapakTepHCTHKA UC BO3Oy2«K- 
JlCHHA MepeceyeT XapakTepHCTHKY XOOCTOFO XOLa TOKO OHH pas~ 
B palione ToUKH B. B sToM c.1yyae yKa3aHHad BHC OTICpAala OyJ1eT, 
CCTCCTBCHHO, GC3PE3YAbTATHON, 


a ° £ é) 





Puc. |, Bo3MOXKHble COOTHOMeMIA M@KAY XapakTepHCTHKaMH Wein BO30Y2KJICHHS WH 
xoocToro xoma: 


J — XapaxrepueTika xomocToro XOsla; 2-— XapakTePHCTHKa Len BO360Y%K /leHHs 


M3 nepeuHcCaAcHHbIX YeTHIPeX ycoBHnH CaMOBO3Z6YKACHHHA (Ba I0- 
CICIHHX 3aBHCaT OT KOSDMHUHEHTA TpancPOPpMallHH aHOAHNOTO Tpalle- 
(popMaTopa tenn Bos6yxKAeHHA, Hcxoaa W3 9THX YCIOBHH, MOKHO 
ONPeAeMUTh KOIPPUUNEHT TpaHcopMauuH, HeEOOXOAHMbIN JIA CaMo- 
BOSOYKMCHHA MALLLIHHDI. 

B nopadke NepBoro NpHOMHKeCHHA MPeCANOORKUM, YTO NaACHWe Ha- 
NPWKCHHA B BDINPIMHTeTe MpeacTaB.AeT COOOH MOCTOANMYVIO BeTHYH- 
HY, NC 3aBHCHILYIO OT BEIHUMHDI BbIMPAM.AAEMOrO TOK. Tora ypas- 


HCHHe XAPAKTePHCTHKH Wenn BOs6yKAeHHHT OyAer HMCTb BIL 


AE SR(Z1,4-40,), (1) 
rue E-- 9Jic. redepatopa (‘leficTByloulee 30auenHe); 
[, —- TOK BOBOYKICHHA; 
7 y 1 MX , 
L, > asl py “OR ? 
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R, — OMHYeCKOe CONPOTHBeHHe Wel BbUIPAMJICHHOTO TOKa: 

R, — o6ukee aKTHBHOe CONPOTHBWIeCHHe Wel AHOAHOFO TOKA, mpy- 
BefeHHOe K BTOPHYHOH OOMOTKeE aHOAHOrTO TpalicibopMa- 
Topa; 

m — YHCIO (a3 CXEMbI BHINPAMJICHHA; 

Xx; — OOLee HHAYKTHBHOe CONPOTHBJICHHe WelH aHOANOrO ToKa, 
NpHBeweHHOe K BTOPHYHOH OOMOTKeE aHOHOrTO TpaHcdop- 
MaTopa; 

k — kos uunent TpakchopMalun anomHoro Tpancdopmaropa; 


mm _. Tv 
A=V2 = Si ~--—— NloCTOAHHaA CX€MbI BBINPAMJeHHA (OTHOUIC- 
HHe CpeAHCrO 3HaYeHHA BBINPAMJICHHOTO HalpsxKeHHS 


NeMCTBYIOULEMYy 3HaYeHHIO NepeMeHHOrO HalpsKenns); 
AU, — nanenve HalpsKeHHA B BBINPAMHTEeUIe, 


Ypaspueune (1) maer mpsamylo c yraoBhiM KospPPuuHcHTEM 


RL 


KOTOPaHA HepeceKdeT OCH KOOPAHHAT B TOUKAX 


AU AUR 
ta ae Z. ) Oo, nae ae a : 


TakHM 06pa30M, TpeTbe ycioBHe CaMOBO36yXKACHHA MOXKEeT 6bITh 
C(POPMYIHPOBaHO Kak 
a>b, (3) 


re @— TaHreHe yrla HAKJIOHa IIPAMOMHHCHHOH UACTH XapaKTePHCTH- 
KH XOJOCTOTO XOfa. | | 


HeTBeptoe ycOBHe CaMOBO36yKACHHA MOET OHITL CPOPMYAMpo- 
BaHO KaK 


EC, (4) 


rie E, — 9.0.c. ocTaTtouHoro HaMarHHyHBaHHg. 


M3 ycopult (3) nu (4) cnegyet, uro Koxbduynent TPaHcopMa- 
IKHH AHOMHOTO TPalicPopMaTopa Wisl ycnewHoro CaMORO36yxXK JICHHA 
OJIKEH YOBJIETBOPATh CJICMYIGIMMM HePpaBeCHCTBaM: 





Aa 
h< ae (6) 


HM3BecTHO, UTO NMaeHHe HanpsxKeHHA B MOJYNPOBOAHHKOBHIX BEI- 
NPAMHTeIAX He TpelcTaBseT coOoH MocTOMHHO!i BeHUHHDI, 4 
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ey 


sBaseTCH (YHKUMCH BbINPAMseMOrO TOKA, PaceMoTpHM YCclOBHSE CA- 
MOBO36Y2KACHHA C YYETOM 2TOTO OGCTOATCABCTBA. 

M3 comocraBlenhst KPHBbIX pic. | BHANO, UTO PPAHHYHDIM CeTYTAen 
BO3MOXKHOCTH HU HCBO3MOXKHOCTH CA2MOBO3OYRKMTCHHA ABAACTCA KaCaHHne 
IpHBeCHHOiL K CTaTOpy rehepaTOpa XapakTepheTHBH HeNH BOSOYA- 
ACHHS Ho TIPSAMOAMHCHHOM YaCTH NapakTePHCTHKH XOMLOCTOLO NOM. 
LipenosioKHM, UTO HaJCHHC B BbUIPAMHTe1e MOAKCT ObITh Mpedcrar- 
CHO B BHA HCKOTOPOH alaHTHUCCKON PVHKUNH TOKA BOSOYAKLCITHG 


AU, = fl). 


Tora ypaBicHie IeCHH BO36y%KACHHA 


4 qT r 
AE — R\Zali 3 fd) : (7) 
VpaBHicHie Hada Ibuol VaCTH XAPAKTCPHCTHKH XOTOCTOTO NOJLd 


ee eee oe (8) 


Lipa stom mpesodaraetes, WoO CAHHCTBCIIIBIM HCIHUCHHDIM 3BCHOM 
B ICH BOQOYAKLICHHS SIBADIOTCSE BbUIPSMHTCAb, Tak KAK  paceMaTpH- 
BACTCH HAUAaTO HPOlecea CAMOBOSOYARACHHA, KOVAL HACbUICHHe aHost- 
HOrO TNaHcPopMaTopa OTCYTCTBYVCT. 

LI pequostOoKHM, YTO TPH 2ALAMMON XAPAKTCPHSTHKE XOMOCTOPO XO- 
(la KACAHHE XAPaKTCPHCTHK BOSMOXKHO B TOUKE C KOOPJLNATAMH ae 
ae 

CoctaBuM YPaBHCHHe KACATCIbIOH K XAPakKTEPHCTHKE Tei BOS- 
OVACLCHIS B YTOH TOUKE 


dd: r ' f ; 
A di, R|Z,, Jeo 


ae : BA | ra anee a) iz, | fi 0 ae -| Fe. (9) 


Tak Kak KacatecIbuolt Bo fLaHHOM  CALYHde® SIBAESCTCS HAA bILIA 
UACTh NAPAKICPHCTHKIE NO.LOCTOTO XOJLa, TO, COMOCTABASI YPaBHCHHsl 
(8) un (9), nowyuaem CHCTeCMY: 


* ae k f 1 f ot mt 

i, 72 AY ce Cr lh rae | 
Re oie. i sas 

re eer ee: | (10) 


R 


A car ee ; ACE 
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Orcioqa HeOOXOJHMbIN WIA CaMOBO3OyYKNeHHA KOIPPHULHEHT Tpauec- 
(POPMALHH JOJKEH YAOBJICTBOPATL YCJIOBHIO 


Aa. 
AEP — 


KOTOPOe WIA paccCMaTPHBacMOro GTyyad OODeNHACT B Ce6e ycJIOBHA 
(5) nw (6). SHayenhe IIpon3BOAHOH onpeneineTcd H3 BLIPAXKCHHA 


7 " Py —E,Za 
file) = oe (12) 


KOTOpoe MIpH HoAcTaHoBKe B (11) MaerT 


RSF Lyla (19) 


TlocvicHHHM BbIPaKeHHCM MOJIb30BaThCH Golee yMOOHO, Tak Kak Oripe- 
HeeHHC PYHKUMH B LaHHOM CJlydae CONPOBOK/lacTcsH MeHbIVeH OULHO- 
KOH, 4eM ONpeneeHHe IpOH3BOAHOH. 

I pumMep 1. BowbraMnepHasn XaPAKTCPHCTHKA BHINPAMHTCIIA MO- 
*KCT ObITb aNMPOKCHMHPOBaHa CTeleHHOH PyHKUHeCH 


AU, = f(l,) = al,’, (14) 


roe §== 0,2 — 0,4, a kosQHuUNeHT @ 3aBHCHT OT THMa, Kacca UH MOUL- 
HOCTH BDBINPAMHTCIA H MOKeT H3MCHAThCA B INHPOKHX IIpeslemax. 
AllipokcuMi poBaHie NPOH3BOJHTCA HO SHAUCHHIO (PYHKILHH HW ce Tpo- 
H3BOJHOH B OJHOH TOUKC, KOTOPAaA JLOKIa 6bITh pacnowoKena BOWH3H 
NpenuosaraeMOH TOUKH BO3MOXKHOrO KacaHHA XapakTepHcTHK. Kogrp- 
(PHUHCHTH! ONPeLeAIOTCA H3 BbIPAKeHHI: 


AU’ AU : 
pag ls BS (15) 


IIpoussounas OMpeesMAeTCH KAK TAHTeHC Vrila Hak/loHa KacaTeJIbHOll 
Kk KpHBoll AU, B AaHHOH ToUKe, NmpHuem 


Seal 
PU) => oBl’ (16) 


B pe3yibrate nowyyaem CIeAYIOULee BbIPAKeHHe [WIA HaxXoKeHHA ey 


“e a ee : 
aal,* (1- —p) = = E,Z,I, | .: Ly 43, (17) 
KOTOPOe MOKET ObITh PCIIeHO TOJIbKO HyTeM Hog6opa. Iocae Haxox- 
JICHUS fa NPOH3BOAHAA ONPeAeAeTCH HYTeM NOACTAHOBKH KOOpJH- 
HaTbl /,* B ypaBHeHHe (16). 
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Hpumep 2, AttipokcHMipoBalhe BOJbTaMUCpHOn NapakTeple 
CTHKH MOET ObITh NPOH3BE CHG TAKAKC TPH NMOMOULM DYKE 

AU, = fll.) = LP 

ae hse, 
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I. . (18) 
KosPPuunenth a v4 onpeledaloTcn 39eCh TO ABYM TOUKAM, pacHo- 
MOKCHHBIM HO O6C CTOPOULE OT TIPCNOTaracMOl TOUKH BO3MOXKHOrY 
KacaHHs| XapaktepuetnHk U,,, A U1) w (yg, “AU2): 


et ees 
VNUs Uy? 
rae (19) 
eh. at) 
fe i Ge arse a At, | 1 1}. 


[[pontsBosast OF ANH POKCHMEPVIOULCH (YHKUAH 
BN. ace ates, 20) 
7 ( Kn (3 -|-- I,)- ( ) 


Llonetapina Boipakcnaus (18) nH (20) B vpaBHenie (12), cocTaB-leH- 
Hoe min ToUKH (7%, AY), nowvuaenm 


a1 E,Z_ + aiZ, 
x \ eae ae ; (21) 


3h Pag 
eee a 
eae oe Se 





a 


TakHM 06pa30M, B AaHHOM c.lvuac B8asata MOKeT G6bITh pclueia He- 
hocpescTBenHO, Ognako dyxkuna (18) saet 6oslce rpy6oe npuon 
WKCHHC, NOSTOMY OG6aCTh TOUKH BOSMOAHOTO KACaHHA MOKA ObITh 
oupeelena Goce TOUHO, B IPOTHBHOM Gilytae 3HaveHC HPONSBOsL- 
Holt (20) 6ygeT CHIbHO HeKaxKCHO, 3,1¢Cb MOMKHO HCHOAHSOBATH MCTO/L 
HOCMEJLOBATGIDHBIX NPHOMOKeCHHH: HOCTC OPHCHTAPOBOUHOLO OPC le: 
nmeHusa Koopanuatel /,* upousROAHTCH yTOUHeHHe KOIPDHUNCHTOB « 
H 3, 

Heo6xo/LHMo OTMCTHTD, UTO KOSPDHUHEHT TpaHcCPopMalnit BeersLa 
CICLYCT BLIGHPATh C HCKOTOPHIM 3aNACOM, YUHTHIBAA BOZMORKHOC P).a3- 
MAarUHUHBAHHe reHepatopa, CTApCHHe BoINPAMHATC-1eH HOT. 1. 

Kak H3BCcTHO, pH Kos pHIWeHTe TpancPopMalHn  ATOsuLOro 
TpaHcpopMatopa 


AU, 
Oni 





be 


JLT HWAa@KHOrO CAMOBO36YKACHHA ACOOXONHMO HMCTb OCTATOMIYIO 
3.JL¢. B pasMepe 78% OT HOMHHaIbHOrO HallpsKenHA renCpaTopa. 
Kak NpaBH.l0, JVs 6O.1DIUHHCTBa MaWHH OODINHOPO HCNOMHCHHS OCTA- 
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TOUHAS 9..c. coctaBnetT 1—2% ot U, nu Menee. MckyccTrBeHHoe 
YBCJIMYeCHHe OCTATOUHOH 9.0.C. (MpHMeHeHHe Ma@rHHTHbIX MpOKaOoK H 
flpyrHe MeTOZbI) COMpOBOKMaeTcA yCORKHEHHEM KOHCTPYKIHH relie- 
paTtopa H MedaeT MeTOR CaMOBO36yKAeHHA HeOCTAaTOUHO YHHBEp- 
CaJIbHbIM. Tloastomy mpeactaBisetch HaHGoulee westecooOpa3HbiM 
HCHOJIb30B4HHe aHOJHbIX TpaHcdopmMatTopop c KkospPuuwentamMi 
TpaHcmopMalluH 


AU 
ae 


ONPeCAeJA€MbIMH B COOTBETCTBHH C YCJIOBHAMH CAaMOBO3O0yKeHHA, Kak 
39TO 6bIIO NOKa3aHo Bblue. B 9TOM cJly4ae, OYEBHAHO, MPH HOMHHAJIb- 
HOM HallpsoxKeHHH Ha 3a%KHMaxX reHepaTopa, HalpAxKeHHe Ha 3aKHMAX 
O6MOTKH BO36yKAeCHHA OyfeT BbILWe HOMHHAabHOrO. B CBxA3H C 9THM 
BOSHHKaeT HEOOXOAHMOCTb TIPHMeHCHHA CNeWHaJIbHbIX TOKOOrpaHH4H- 
BalOULHX CX@€M, H3MeCHAIOWLHX CBOH MapaMeTpbl B (YHKUHH UacTOTH! 
HJIH HalipsoKeHHA TeHepaTopa. CroOda OTHOCATCA CXeEMbI C Nepeklioua- 
TCJINMH, MO3BOJISIOULHE H3MCHATb .KOSMMHUNEHT TPancdopMauHnu 
aHOMHOTO TPaHcopMatTopa, CXeMbl C HACHILAIOLWIMMHCA TpaHcpopMa- 
TOPaMH, Pe3OHAHCHble CXeEMbl H Jp. 

UccenqoBaHve 3THX CXeM lipescTaBAeT COOoH TeMy cMelHaJbHoOUu 
padornl. 


Noctynuna 5/1] 1957 r. 


er ee 
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Kind. mexn. HayKk 6, GH CTEPOR 


PACHYET H JKCHEPHMEHTAJIDHOE OMPEXEJIEHHE 
HHI YKTHBHbIX COMPOTHBJIEHHH MALIHH 
NOBbIWEHHOH YACTOTHbI 


B a2K HCHLUHM HapadMCTpOM MallHy NOBbILUCHHOH "acTOTLt HH/JLYh- 
TOPHOPO THA ABAHIOTCH HTLYKTHBITBIC COIPOTHBJICHHSI HX OOMOTOK. 


M3 coo6paxkcHHit yLOOCTBA BbIIOJIHCHHST PadouecH OOMOTKH Ce Ka- 
TYUIKH PA3MCILAlIOT He Ha BCeX 3yYOWaxX CTaTOpa, a JIHWIb Ha NOOBH- 
uc. [Ip 3TOM MOKeT ObITh ABA BaPHAallTa PASMCULCHHS KATYIICK. 


1. KatylliikH cTaTopa OXBaTbIBaloT TC 3YOUbI PpasHO NOJIAPHOCTH, 
HPOTHB KOTOPbIX OLHOBPCMCHHO MOryT ObITh YCTAHOBJICHDI 3yYOUbI po- 
TOPa WIM Hasbl poTopa. 


2. KaTyWIKH cTaTopa Ppa3MCHleHbl Ha TeX 3yOUaxX pasnolt HovAp- 
HOCTH, IPOTHB KOTOPDIX HC YCTaHaBJHBalOTCs! OLHOBPeMCHO 3Y6ILbI 
IIH Wasbl potopa. B sToM culyyac, CCH IPOTHB OOMOTAHIIDIX 3YOILOB, 
HaMpPHMCP, CCBCPHOI NOJSIPHOCTH, YCTAHOBJICHLI 3Y6UbI PoTopa, TO 
NPOTHB OOMOTAIIHbIX 3Y6UOB IOKHOH NOJIAPHOCTH PacCHOMOAKATCA Hash 
poTopa. 

Matuvibt ¢ YUOMSHYTHIMH BAPHaHTaMH Pa3MCIICHHS KATYHICK pa- 
O0ucH OOMOTKH cCTaTOpPa YV/OGHO KPaTKO HA3bIBATbh COOTBCTCTBCHHO 
MaINHHaMH HepBoro Baphallra WH M@lWHHaMdW BTOpOoro BapHalta. 

HecvicoBaHhe HUJLYKTHBINDIX CONPOTHBJICHHH CJICILYCT HPOH3BBOJLELD 
B CBSIBH C aHasIH30M pabouero mpomecca MauiHubl. Han6oulee HosLXo- 


ulere MOPMOlL Wis STO UCI sIBIMeTCH aHaJIH3 NOTOKOCLICIWICHHI 
OOMOTKH cTaTOpa. 


Bo cydac HCHaCbINLCHHOH MarHHTHOH IkCHH M@HIHHbl MO KIO CUH- 
TATb PC3YIbTHPYIOUIMH NOTOK NpH Harpy3sKe PaBHbIM CYMMC TOTOKOR, 
CO3HAHHbDIX TOKOM BO3OYXKICHHA H TOKGM CTaTopa. 


B pe3ybtate pacueTa MarHHTHOH Wel HAJLYKTOPHOH MatiHilbl Mc- 
TOJLOM KOHTYPHDIX TOKOB (MOTOKOB) MOTryT ODITb ONPCAeICHbL Mariuut- 
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HBIe HOTOKH BO BCeX yuacTKaX MaPHHTHOK WellH WH COCTABJICHbI Cie- 
LyOlWNe ypaBHeHHsA CYMMbI NOTOKOCLeMIeCHHH O6OMOTKH cTaTOpa: 


a) JIA MalllMH NepBoro BapHaHTa 
mM _ YT, sin (wf —4) Si WD al sin {wf—¥) ale re sin (Qut —¥) at Dp 
ty sin (30f—) ir F ns sin (we le p) af Vom 8 V COS wf; (1 ) 


6) JWI MallHH BTOpOrO BapHaHTa 
Ly = W,sin (of—) + W,, sin (wt + )—W, sin (3 of—)+ 
+ VW, cos wf. (2) 


B 3THX ypaBHeHHAX, KpomMe norokocueneHhi V,,, uw WV, cosf, 
COBMAHIbIX TOKOM BO36yXMeHHA, BCE OCTAIbHbIe NOTOKOCHCIMICHHS 
CO3/laHbI TOKOM CTaTOpa. 

IIpon3nognan u3 ypaBnenult (1) u (2) No BpeMcHH AacT CyMMY 
WICKTPOABHKYILUX CHI, HHAYKTHPYIOULAXcs B O6OMOTKe cTaTOpa Ma- 
IWHIbl IIpH Harpy3ke: 

a) B MalliHHe mepBoro BapHaHTa 


d Bo: 
ne, <= — 4 [EV] = E, VEsin (ot—y— S14 . 
1 Ey, V 2sin [ot = 5.) 4-E,,V 2sin ( 2 ot —) — +. — 


—E,y 2sin [3 ot—) — = E22 sin ( of -|- > — 5 + 





|-E,, V 2sin of; : (3) 
6) B Malinie BTOporO BapHaHTa 
Ye, = —-£ [SW] = E, V 2sin ( of—-y— }= 
—F,V 2sin( 30f—y—3) + £,, V 2sin ( wt--— 5) + 
EV asinat. (4) 


Coctapuisioulue CYMMapHoh 9.0.c. ABOMHOH WH TpOMHOW YaCcTOTH! B 
pe3syJIbTaTC IIPHMCHEHHA CMeWHaIbHBIX Mep MOryT ObITb 3HAYHTeJIbHO 
YMCHDIICHbI H B JlaJIbHeHWeM ONycKaloTca H3 pacCCMOTPCHHA. 


- / | . 
Coctrapasnioujan 9.4.c. E,, VY 2sino?, o6ycioBeHHad MOTOKOM BO3- 
OyKeHHA, pH pa6oTe MalwHHbI Ha Harpy3Ky AOJ2KHA ObITb TAKOH 
BCIHUHHbI, UTOObI B PesyJIbTaTe TEOMeETPHYECKOrO CJIOMHKeHHA C APyrH- 
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MH COCTABJSIOULHMH OCHOBHOM YacTOTbE lOTYYaOch Ha 3aaKUMAaXx 
OOMOTKH CTAaTOPAa ele H HCOGXOs/HMOe HallpmaKeHie U, ; 
YUMTHIBAA NaseCHHe HalIpAKCHUA B AKTHBHOM COLPOTHBJICHHH OO- 
MOTKH CTaTOPa H HallpseKeHHe Ha ce 3aKHMAX, ypaBucnia (3) Wo (4) 
UpHOOperaiorT VICAYOWlHh BUA: 
a) MallHHa mepBporo BapHaHTa 


? 


was Li, | 2sin | wt--—- 5 Ew V 2sin ( wt + 


‘ 


| Ey, ) 2sin| ot | 9 - =) LE V Qsinet- J) 2r,sin (ot); (5) 


p3 f ) 
6) MauthHa BToporo BapvaHta 


Sug BGS 2 ; ae A a ae ma re 
ii. En | 2 sin ( wl" aoe 7 : Ly | 2sin | oft aod 3a | -{. 


) y 
~ ~ 


Ey, V 2Qsinet TY 2r,sin (mt —). (6) 


Hla puc. | upencrapacia BekTOpHasd JlHarpaMMa 9JLC. Wo Hadeuiil 
HaNpsVKCHHS, MOCTPOCHNad Ha OCCHOBAHHH ypaBHenHs (5) Jui HHLYK- 
TOPHOH MalWHHbI HepBoro BapHaHra. 


Em Ji Xam ~E,= JEN, 


e _ r 
20\ -Eps=JEXs5 ee Ce 
a 
‘” 
> 
ye 
i 
Xe 
pf fy 


Pric. 1. Bekropnay guarpamMa »3.¢.  nafennit nwanpsoKennsa 
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V3 BekTOpHOH WarpaMMbl CuyleayeT, YTO 


Ace U sin p + T(X5 Xam + Xs) 
tgp Une Mee an 7) 


Cocrapasonne ai.c. E,, ypaBHoBemuBaroune alc. Eps Eg 
uF na) HPOHOPWHONATbHEIC TOKY CTATOPA, PABHb! WAACHHAM HallpsKC- 


Hist B HHJLYKTHBHBIX CONPOTHBJICHHAX OOMOTKH, 
TakHM O6pa30M, HafenHe HanpxsxeHHA B o6uleH HHAYKTHBHOCTH 


MalWlhHibl TepBoro BapHaHTa 
. os 2 
—_ (a a Emi oF E) = jl Ex a Xam | X ss e’ *), (8) 


Otciona cslenyetT, uTO OOtilad HHAYKTHBHOCTb HHAYKTOPHOH MalliHHbl 
nepBoro BapHaHTa 
J24 
x= X, a Xam = Xwg€ 9 (9) 
re 
Ko 5 Nan = H X35 a : (10) 


Bextopuan qwarpaMMa Jin MallHH BTOporo BapHaHTa, KaK 3TO 
clenyeT H3 ypaBHeHHa (6), He COMePXKHT CocTAaBVJISIIONLEH FIX. 


ypaBHopemuBatollell 9./..c. Eq. | 
B pe3yibTaTe pacueTa MarHHTHOH Wen HHTYKTOPHOM MaluHHbl 


nosyuaerca, 4TO: 


Wa \? | ot — Ay? 
aes ec a 10,445 a — jt 
RR l), —§ ° 
+ 3,55(A, +A, 4£)} 10-8 [a-cl; (11) 
Wry de P 
- 1,78 a a roe Js - 10-8 [e-c]; (12) 
A? Wi 
Wy 9 = 0222 ap 1, (22. \'sql- 10-* [a-c], (13) 
ryle S,—~ UHCO KaTyUIeK OOMOTKH CTaTOpAa; , 
W,— YHCO BHTKOB B OJHOH KaTYLIke CTaTopa, 


a — uncao NapaJeJIbHbIX BeTBeEH OGOMOTKHK CTaTOpa; 
[,-— aKTHBHaA AIWHa MaLHHbI, CM, 
] — qelictBytousee 3HayueHHe TOKa Harpy3KH (TOK BO BHEIII- 


Hen 1eNnH), Q; 
Ay HW Ay — MOCTOAHHAaN HW NepeMcHias OCHOBHOH UaCTOThI, COCTAaB- 


JMOULHE YJCJIbHOH MPOBOAHMOCTH BO3AYINHOTO 3a30pa 
B pesentax 3y6lonoro jeneHHA CTATOpA; 


37 


sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 


sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 


i, HOA, — YA@bHbIC NPOBOAHMOCTH Na30BOTO H JOGOBOrO Pacces- 


HHA; 
/, — na OAHOTO MOG6OBOrO COEAHHeEHHA, CM, 
AW, 1,665, 
Ta i ee ed 
AW. ~~ AW. 


— KOSPPHIUHEHT, XaPaKTePH3YIOWWNH OTHONICHHC M.ILc., 
3aTpauHBaeMOH B 3a30pe, K M.JLLC., 3aTPayHBacMoll Hal 
Bcex (eppOMATHHTHbIX yUaCTKAX MAPHHTHO! LeliH; 

5 — JWIHHa 3a30pa MexKAy 3y6U0OM cTaTOpa H 3YOILOM poTo- 


pa, cm; 
B> — WHAYyKUMA B 3a30pe, 2c; 
p = 0—0,5 — koxpdunnentT xnemMndupopanusa  Kowebanni 


© OCHOBHOH WaCTOTh! Pe3yJIbTHPYIOWLeErO MOTOKA, CHCIVICH- 


Horo Cc OOMOTKOH BO3O6yKTeHHA. 


Koappunvent A, WpakTHuecKH paBeH Hy.110 JIA MauInt BrODOrY 
BapHaHTa 060 KOHCTPYKILHH, a TaKKe H JLIA MalMH NepBoro Ba 
pHaHTa, HMCIOWLAX MaCCHBHble yYaCTKH MAarHHTHOH ICH (Baas, KOp- 
nyc). B MaluHHax nepBoro BapHaHTa c WIMXTOBAHHbIM MayrHHTONPOBo- 
JOM Ha BCeX y4acTKaX BeHYHHA KooPPuyncuta AeMUPupoBauns 
OTJHYHA OT HY1A H B CpeMHEM MOXKET ObITb NPHHATA paBHol 0,3. 


Vimes B BHA, UTO 39./.¢. E.. Bs ui ee MOryT ObITb NOMVUeHDI 
HYTeM ANPPepenilLHpoBaHnHa COOTBETCTBYIOIILAX HM HOTOKOCILEMICHHH, 
H3MCHAIOULHXCA BO BPCMeHH CHHYCOHAaIbHO C oe yacTOTOTi 
om = 2x), nu yuntbiBasn Bbipawenua (10), (J1), (12) u (13), Momno 
HOJYUHTb C.TeAYIOULHe VPaBHCHHA LIA pacueTa HHAYKTHBHDIX CONPoO- 
THBJICHHH HHAYKTOPHbIX MaulHH: 








X= X_,-+X,+,, [om]; (14) 
= 15,8 fsg( 22 Jb hy 10-* [om]: : (15) 
,= 15,8 fs, (* Jt)... 10-* [ow]; 2,2 04: (16) 
= 1,98 fs, (r a 10 * lou; (17) 

= f ——_— ek | 22) Si 10-8 |oat:] (18) 

= de Oy «ny Shula (RE) gq + 10- fom. (19) 


Ms (9) HenocpestCTBeHHO GICAYeT OJLHH H3 BOSMOARUBIN  MCTOJLO% 
IKCHCPHMCHTAAbSUOLO OLPCACICHHA HIJLYKTHBHBIX COMPOTHB-TCHHIL Ma- 
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7 
IUHHBI, Tak Kak TIpH KOPOTKOM 3aMbIKaHHH yrowl ') == ,TO HHAYK- 


THBHOCTb MaluHHbl 
KN Oe (20) 


B pe30HaHCHOM peXUMe, KOr{a BHYTPCHHAA HHAYKTHBHOCTh Maulli- 
Hbl KOMMe€HCHpyeTCA €MKOCTHBIM CONPOTHBJeCHHCM  KOHJLeHCaTopa, 
NpHKIIOVeHHOTO K 34%KHMaM OOMOTKH CTaTopa, yroul ') paBell Qu 
HW LYKTHBHOCTbh MallHHbl 

Xp a x, | Xam : Nog (21) 
NpHyem 


U 
Xp Pe 7 , (22) 


rie U,, — ilanenve nanps Kelis Ha CMKOCTH; 
I, — TOK, NpoTekaronlyl Upes CMKOCTH. 


Hs (20) n (21) caenyer: 


x p + XH A 


(Son, Magy es (23) 


gg = Pg (24) 


BeHuHHa HHALYKTHBIIOCTH KOPOTKOrO 3aMbIKaHHA MALIHHbI MOKeT 
6LITh olpesedena H3 XapakTepHCTHK xXOOCTOrO XOja H KOpoTKor) 
3AMbIKANHA MO YpaBHCHHIO 





i ’ (25) 


rile Es — OTPCLesCHO H3 XapakKTCpHeTHKH XOJOCTOrO XOJLa JLJTH M./JI.C. 
(A W . A W ig ) ) 


].— TOK K.3., coorBeTcTByIONWMA Mac. AW,.. 


Cuarelyet HMeCTbh B BHAY, UTO AeHCTBHE M.JL.C. peaKIWHH CTaTopa 


AW,,- LV 2 —£ sin (—9) 


es 
Ha 9.J/..C. MAUIHH, HM@IOULHX MaCCHBHbIe yuacTKH MArHHTHOH 1LCIH, 
MOXKHO NC YUHTHIBATb BBHAY 3HAYHTCMbHOFO PACXOKMCHHH BOCXOMS- 
HCH H HHCXOJANLCH BeTBCH XAPaKTePHCTHKH XOJIOCTOTO XO/a. 
Bropott MeTON, BbITeKAIONWH W3 anadtH3a (1), CBO/HTCH K H3Me- 


PecHHIO MCTOJLOM BOJIbTMeTpa-aMnepMeTpa HUAYKTHBHDIX COMPOTHB.TC- 


Hi OOMOTKH CTaTOPAa HUAYKTOPHOH MAWIHHbI TpH TpeX MOWOMKeHITAX 
potopa: 
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Xo — HHAYKTHBHOe COMPOTHBJIeHHe MPH COBNaAAeCHHH OOMOTAHHDIX 
3y6l0B cTaTOpa c 3y6UaMH poTopa; 

X ~ —— HHAYKTHBHOe CONMPOTHBJICHHe APH COBNAMEHHH OCCT 12308 

9  poTopa c ocaMM 3y6loB poTopa; 

x — 7 HHJLYKTHBHOe COMPOTHB.TeHHe NP COBNASLCHHH OGOMOTAHHDIX 
3YOIOB CTaTOpa c Na3aMH poTopa. 

[louyuuB HHAYKTHBHOCTH OGMOTKH cCTaTOpa pH TpexX LosloswKcCHIHAY 

HCHOJBHKHOTO POTOPa, MOMKHC BHIYHCIHTb WILAYKTHBHOCTIL X. | X_,, 

H X,, HO CJICYIOULMM ypaBHeHHSaM: 


= 


ie | | 
(Xp Xam) = 5 || Xo*k | + (x)=): (26) 
2 
| : 
Xo3 “4 ( x I x5] a — ( Xo x,]| ° (27) 
2 


Cpapnenhe 3HayeHHii HHJLYKTHBHDIX CONPOTHBJICHHH, paccuiTanins 
no (14)—(19), ¢ oubITHBIMH 7aHNbIMH HOKABbIBAeT JOcTATOUNOe COR. 


NajleHHe. 


Hloctynivia 29/1V 1957 r. 


an 
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Kano. mexu. nayk, doy. B. H, LEBUOB 


O WEJECOOBPA3HOCTH COYETAHHA SKCIUIYATAWLUH 
rHAPOSJEKTPOCTAHHHH C OTONHTEJIBHbIMH 
TENJIOIJIEKTPOWEHTPAJIAMH 


OcHOBHbIM BHJLOM TONMIHBa B HacTosilee BpeMa B CCCP calyxurt 
yroub. Ilo Esponefickoh uactH CCCP, npn cocpefsotoueHHHn 3ylecb 
okowIo °*/4 BCeTO NPOMBILIJICHHOTO MPOH3BOACTBa CTPaHbl AOObIBACTCH 
JHIUb OKOO NOJIOBHHb! Bce Zo6pnun yrin. JtePuuNT NOnOHAeTS 4 
3aB030M H3 Cu6upu wu Ka3axctaua Ha pacctosnne flo 2,0—-3,5 ThIc. KM 
eKeromHO OKOJIO 14 MJIH. T YIVIA. 


Jia H39%KUTHA TAKOTO HCHOPMAJIbHOrO NOJIORKCHHA IIPeMNOMORKeHo 
BCeEMepHO (opcHpoBaTb AOGbINy TONIMBa B EpponetcKow uactu Cow. 
34, B YACTHOCTH LWIMPOKO HCMOJIb30BaTb 3anacbl MpHpoAHoro raza U 
HedTH, OgHako, WH 3TOFO COBePlIeHHO HeMOCTAaTOUHO AWIA YAOBJICTBO- 
PeCHHA BCeH MoTpeOHocTH B TonIHBe Esponelckonw uactu CCCP. Ilo- 
3TOMY KpOMe 3TOrO HaMeYeHb! CJleZYIOULHe MepOnpHATHA. 

1. [lomHoe ucnob30BaHve Bcex 6€3 HCKJIIOUeEHHA THAPOSHEpreri- 
ueCKHX pecypcoB 3TOH uactH CCCP B caMoe 6sIM>KalKee BPeMA. 

2. JKecTKoe orpaHHueHHe 37eCb CTPOHTeJIbCTBa TeMJIOeCMKUX 4H 
JNCKTPOCMKHX MpOH3BOACTB Cc MepeHeceHHemM HX B Cu6upb. 

3. BceMepHas 3KOHOMHA TOIMIHBA 3a CUeT TeNTOMHKAaLMH, KOTOPAs 
6yneT B EBponetckoh yactu CCCP pa3BuBatTpeea MpenMyHlecTBCHiYO 
Ha 6a3e OTOMJICHHA. 

TakHM o6pa30M, Aisa sto “actu CCCP oco6pii uHTepec npnobpe- 
TaloT OTONHTebHbIe TILL. B nepwornyeckol neuatTu 6blin Ony6.INKO- 
BaHbI Pe3YJbTaTbl SKCMYaTaWHH 3ICKTPHYeCKHX cTaHUHH 3a 1953 r. 
[1]. Jlyumux pesyibTaTOB MO pacxOAy TOMIHBa H3 BCeX TeIVIOBBIX 
cTaHUHh Coro3a mo6nacb JleHHHrpaackan cTaHuna Ne 3, npeuMytte- 
CTBEHHO OTONHTCIbHaH, YACJIbHbIHM pacxXOX YyCJIOBHOrTO TOIMJIMBa Ha 
| K6T-% 3IeKTPpORHEPrHH Y KOTOPOH cocTaBH 168 2; Apyrue, xoTHA it 
Govlee MOLLHbIe H HMerOUHe Oolee AOporoe cOBpeMeHHOoe O6oOpyoBa- 


4\ 
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HHC BbICOKOTO MaBICHHS TeMLIOXMeKTPOWeHTPAIH (TILL), umMean 3Ha- 
YATCABHO MPCBbULAOIUHC VKa3aHHYlO BeIHYHHY paCXOAbl TOMNIHBA. 
Tak, HanpyMep: Mockospekas Ne 7 207 2, Kuesckan Ne 3 — 427 e, 
AYUWHE TeMOBbIe CTAHIHH KOHAeHCAWLHOHHOrO THNa KIC — 480 e [1]. 

Takoe cOOTHOINcHHeE YACIbHBIX PacXon0B TOMIHBa OODLACHHeTCH, 
MIaBHbIM OOpa30M, TEM OOCTOATEIbCTBOM, UTO JleHHurpasckan TILL 
Neo 3, mepecTpoenHas cule B ABasuaTbIxX rosqax unm. JI. JI, PHHTepoM 
NO HHHUHATHBe, NpOeKTY H MOL PYKOBOACTBOM MMOHepa TemloduKa- 
HH — npodeccopa Jlennurpagckoro QekTpoTexuwyueckoro HHCTUTYTA 
HMeHH B. WM. Yabanopa (Jlenuna) B. B. JiMutpuesa, 18 wemeit orton. 
JICHHA, OOOPpyAoOBaHa TYPOHHAMH C MPOTHBOMAB.eHHeEM HU paGoTaerT 110 
CTPOrO TCILTOPHKALHOHHOMY PexKHMY. 


TOLL c npoTHBoAaBJIeHHeCM HMelOT OHH CYIULECTBEHHbIH = HeoctTa- 
TOK — BBIHY2KJLEHHOe HeMOCTOAHCTBO BbIPASOTKH BIEKTPOSHEPrHH HA 
IPOTH*KCHHH TOA H NOJIHOe MpekpallueHve BbIPaGOTKH B JICETHHI He- 
OTONHTEIbHBIN Ce30H. IlostoMy, aid u36e%KaHHA orpaHHyenna BbIpa- 
OOTKH 3ICKTPOSHeprHh, Ha COBpeMeHHbIX TOLL ycraHaBaHBaloTcs, Kak 
NPaBulo, TYPOHHbI C OTBCMOM Napa HW KOHAeHCalMeli, PapaHTUpyIoULHe 
NOCTOAHCTBO BbIPaOOTKH 3X1EKTPOSHEPTHH B OGOH MepHod royia. 
OHaKO, YA@buble pacXObl TONMHBA, CE6eCTOHMOCTb H @ THHOBPeMCH- 
HbIC KalMTaIbHble BJOKeHHA Ha 3THX TILL pBuay HX OTHOCUTEAbHOTI 
CNOMKHOCTH SHAUHTCIbBHO OoObuIe, ¥eM Ha TOL] c npotuBonapennen, 


bo.iee WHpoKoc HCiHO/b30BaHHe TOLL c mpotnBosaBeHuem pu 
COBMeCTHOH 9KCIWIyaTaluH B CHCTeMe rHAposeKTpoctanunli (TIC) 
MOKCT HMCTb OO/JbuIOe HAPOAHOXO3AHCTBEHHOe 3HaueHHe, COmeiicTBYH 
Ooee GbICTPOMy Pa3sBHTHIO pa6oTt no TensodbuKaunu. Mbp xortei 
oco60 OOpaTHTb BHHMaHHe Ha TO, UTO HepaBHOMeDpHblli Ha NpPOTHKe- 
HHH FrOla PerxKHM BbIPAOOTKH BeKTposHeprHH TIC, crpowulwxcs B Ha- 
CTOHILee BPCEMA HapacTaloulMMH TeMMaMH, O4eHb XOPOlO B3aHMHO 
KOMNCHCHpyeTca C H€PaBHOMePHbIM PeKHMOM OTOMHTeMbHBIX TOIL c 
IIPOTHBOJABJICHHeM. 


PexKHM BOAOTOKA PCK H COOTBETCTBEHHAA BbIPAOOTKa IWJIeKTPOSHEP- 
rou Ha TOC, ynpowenno, no MecauaMm roga npeactaBsenbi Ha puc, |. 
Pe3ko BbIeJAIONLMHCA BeCeHHHH MaBOAOK MOMKeT OblTb 3aperyHpo- 
Bal CHeUHaJIbHO MGCTPOCHHbIMH BOMOXPaHHJIHULaMH, Kak 3TO H BHILIIO 
Ha pyc. |, OmHako, No ycIOBHAM pa3BHTHA celbCKOrO XO3siicTBA, 
NPOMBILICHHOCTH WH TOPOOB B OacceliHe peKH, pa3Mepbl 3aTOM.eHHii 
OrpalH4HBatoT BO3MOKHYIO CMKOCTb BOLOXpaHHHUL. Ilostomy tov- 
HDI CTOK BeCeHHerO NaBOAKa YacTO He yMellaeTcA B pacnoaraeMoM 
OODCMC BOAOXPAHHIHULa H YaCTh BOAS COpacbiBaeTcA Yepe3 BO/LO- 
CAMBIYIO UaCTb IWJIOTHHBI. 


SaNOAHCHHbIHT BCCCHHHM NAaBOJLKOM T0.1@3HbIf O6beM BOJLOXPallil- 
AMM, MOWKCT PaCXOLOBAThCH HA HPOTSOKCHHH BCeLO POA JLONOJIHH TCL 


HO K CCTCCTBCHHOL I PHTOUHOCTH POKIH: AHOO LI KOMICHCAMHH pac- 
XO/LOB BOJLDE BCCX MaclOBOJLIIDIX MeCCHILCB Ha BLIPABNHBAHHE, NHO0 — 
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TOMbKO MeCAUeB HABHTAallHOHHOTO TpaHCNopTHoro MepHoga. EctectBex- 
HO, UTO BO BTOPOM CJly¥ae BeJIMNHHAa BbIPABHEHHBIX PaCXOAOB BOD! 
3a TpaHCnopTHBId NepHox roga OyAeT OObUIe, MOCKOJbKY HMepHoOst 


BbIDPABHHBaHHA TeM Ke OObCMOM Z3anlaceHHOli BOAbl MeHbuIe, JEM B 
He@pBOM CJlydae. 


——— Ecmecmbennoit. peatum Bodomoxa. 
——— Joxce npu 3HepZemuyecKoM recymupobanut 

Vth —-— Tome npu mpaxcnopmHom 

P7772) Hanonnenue Bodorpanusuuse 


KK GSSSSSS 


Cpedvuu- pacrod Bova: 


fo. 
myyYyuwMwmr omy! i 
MECH KO! 


Puce. 1. Pexum sonotoka TOC 


TlepBplt pexkuM cpa6oTKH BOMOXpaHHJIHUL Mbl Ha3bIBAeM <3HEpre- 
THUeCKHM». On ynoTpe6neTca B HacTosllee BPpCMA NOYTH Ha BCCKX 
r2C wu mpecienyeT NoswepxKanne MocTOAHHOH BbIPaOOTKH JIEKTPO- 
3HeprHH BO BCe MeCALbI rola H, B OCOGeHHOCTH, B NepHOM OCCHHE-3HM- 
Hero MaKCHMYMa 93JICKTPHYeCKOH Harpy3KH B 9HeEprocHucTeMax. 

Bropoli pexkHM CpaOoOTKH BOAOXpaHHIMUL MOKHO Ha3BaTb «TpaHe- 
NOPTHbIM», MOCKOMbKY OH OOeCMeUMBaeT BOSMORHOCTh NOAYYCHHA Hall- 
GOoWbUIHX PYOHH Ha HelOZOBAHHOM YACTH PEKH NyTeM MaKCHMa\b- 
HOrO YBeHYeHHA PacXOQOB BOA! H3 BCACXPAaHWAKUla B HaBHrauHol- 
Hb HepHOA rosa, YTO, eCTeCTBCHHO, aeT Ayumee HCNOb30BaHHe 
(biota CO CTOPOHb! ero 3arpy3kH. SITOT WC TPancnoOpTHbIn PerxKHM 
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COBNaAaeT C HHTeCPpeCaMH APYFHX BOMONOMb3OBATEMeH: CeTbCKOFO XO- 
3HHCTBA, CiaBa JlIeca, HPpuraluyn u Ip. 

B HacToaillee BPeMsa pH MOUTH MOMHOM OTCYTCTBHH B HaUIHX 
3ueprocuctemax TOL, pa6otaioumx ctporo no OTONHTe@IbHOMY TEIIWJIO- 
BOMY pexKHMy, oT TIC tTpe6yetca «sHepreTHyeckHii»y pexkHM cpa6or- 
KH BOOXpaHHJHl. TakKHM oOpa30M, HHTepecbl 9HEPreTHKM HAXONATCH 
B HPOTHBOPeYHH C HHTCpecaMH APYFHX BORONOMb3OBAaTeMeH, TAK Kak 
AIH QHEPreTHKH IPH CYIMLECTBYIOULEM MO1O%KCHHH BaXKHO COXPaHHTh 
3allaCbl BOLOXpaHHHnl TIC ua 3uMy, a AA APyrHX BOsONOMb30BRA- 
TCJICH — MAKCHMAIbHO H3PaCXOOBATb 9TH 3alacbl JeTOM. 

-OTMcueHHOe pe3koc MpoTHBOpeuHe COBepleHHO HcyesaeT IPH Co- 
NCTAHHH pexkHMa yKcMIyatauwH TOC c TOLL, pa6oratouuMu ctporo 
HO TCIWOBOMY OTONHTeIbHOMY P@KHMY H OOOPyAOBaHHBIX MpocTeiuli- 
MH TYPOHHAMH C HPOTHBOZaB.1eHHeM. B 9TOM clyy¥ae, OKA3bIBaeTCH, H 
JWIS| SHEPPOCHCTEMbI ABIACTCH OaPONPHATHDIM «TPaHCNOpTHbIli» pe- 
2KUM CpaodoTKH BozOXxpaHHtnn, TIC. Oronuterbyple TILL c npotuso- 
AABMCHHEM KOMMCHCHPYIOT 3HMHIOIO HEOBbIPAOOTKY 2IEKTPOSHEPrHH 
Ha TOC wu «rpancnoptubliiy pexkHM pery.IHpOBaHHA MOXKHO Ha3BaTi 
TOrla «TPaHCNOPTHO-39HeEPpreTHUeCKHM», OHHAKOBO BBITORHbIM JLTSI 
BCEX BOAONOTbSOBAaTCICH, 

Bbicka3aHkoe MOOKeHHe, KOHCUHO, HC.1b39 CYHTATb MOJHBIM OTPH- 
iauHemM TOLL c KOHAeHCAaILMOHHOM YacTbIO, a TakKKe MowHbIX KIC. 
Bo3MOKHOCTh HCNOAb3CBAHHA B IHEPFOCHCTeEMe HCKAIOUMTeAbHO TO.1b- 
KO TIC un TOU c¢ npornposapnenneM HMCeTCH JHUIb B OTHOCHTEbHO pell- 
KHX CY4anx — Hanns Ha TOC anno sHEprocHcTeMbl MHOFO.1CTHErO 
PeryMHPOBAaHHA BOLOTOKA, T. €, BECbMa EMKHX BOJOXpaHHJHul. Bo Bcex 
KC UPGUHX Cydadx pekoMeHaAyemMble TOIL c npotuBogapsreHuem B 
KOMOUHAUHH ¢ POC, Norse HW MOryT NOMYYHTh WIMPOKOe paciipoctpale- 
WHC, OHAKO Pa3sMCp HX CYMMapHol MONUIOCTH JOJDKeH orpaHHuu- 
BaTbLCH HO OaNaicamM IHePrHH JLaHHOH JHEPPOCHCTeMbI B 3ABHCHMOCTH 
OT PQKHMA HOTPCO..CHHSA XZICKTPOIIEprHH HW pexkuMa TOC pacemartpu- 
BaCMOH CHCTCMBI. 

B orpanhucnitbix mpelelax CTATbH HeT BO3SMOKHOCTH OMHOCTHIO 
H3JIOKHTb PpaspaooTaHHy!IO MCTOAHKY H CHOCOG6bI COCTABJICHHA 93V1eK- 
TposeprerTHyecKHX OaNaicow H AaBaeMble B Pa3HbIX C/YYaHX PeCKO- 
MeHjaunn. TlostoMy MbI BbIHYKACHbI OFpaHHYHTbCs THUD O6LHM 
yKa3aHHeM Ha TO, YTO TPH MpOCKTHPOBaHHH perxKHMa COBMCCTHO! 
aKkertyatauHH TOC u TOLL B aHeprocuctemMe H BbIG6ope MolitHocTH 
OTACIDUDIX CTANLHH, CTeLYET COCTABIATh GOalaHchl aleKTposHepryil 
TAK, YOO OHH YLOBMCTBOPS.IH YPaBHeHHAM 


n= 12 n1=12 n=12 n=12 
y 7 y ~ 
\) Won » WwW) an » Wp »» WK no» 
n= | n | n--] n= 1 


Wan > Win | Wr nt Wrn, 
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re W 5, — Notpednocth B XICKTPOIHCPrHH YHCPrOCcHcTeMb! 3a 
NavHblii MCcsiL (WI HHOH MPHHATHIH B pacveTax 
OTpe30K rosa); 

ra 7 Bbipaootka Q1eKTposHeprHH Ha TOC 3a saHHbiii Me- 
CALL Toda; 

Wp, — 70 *e, Ha TOLL no TenoBomMy pexkuMy; 


W 


Vo To Ke, Ha KOC u Ha KOHACHCAMHOHHbIX YacTax TOLL; 


n=12 
YS} Wo, — PodoBas MoTpeOHOcTh aHEPFOCHCTCMbI B SICKTPOSTICp- 
n= ru; 


n==12 


Vi OW, — rodopan Bhipadotka wickTposieprin roc; 


n= | 
n-=12 ss 

> W,, —rofzopan BbIPAas6otTKa WickTpoOsHeprHn TOLL no teno- 
n= BOMY PC2KHMY; 
n..-12 

Vi W,,, — TomoBad BbipaboTka WICKTPOSHePrHn K9C H KoNACH- 
n= CalWHOHHbIx uacteH TOLI. 


Onbit NoKa3aJl, YTO HA Hava/bHOH CTAHH HPOCKTHPOBAIINH LOCTa- 
TOYHO OFPaHH4HTbCA COCTABJIEHHeM OaJlaHCoB HO MecslaM rosla. JIMIb 
B NOpsaKe JavlbHeHwWero YyTOYHeEHHA OaJlaHCOB OT CJIbHbIX MCCHUCB 
(HanpHMep — NaBofKa) Tpe6yetcaA AelaTb pacueTbl NO JeKa/laM U 
cyTKaM. 

IIpu cocTaBJieHHH WICKTPOSHEPreTHUecKHX GOaJlaHCoB IO 3Heprocu- 
CTeMe YKa3aHHbIM CIOCOOOM TIpeACTaBJIAeTCH BO3MO%KHbIM TMOBbICHTb 
yuacTHe OTONHTeIbHDIX TOLL c HMpoTHBosaBIeHHeM, IIPHMeHAS Ha 
TIC «TpancnopTHoe» rosH4Hoe peryJHpoBaHue BosOTOKAa. Jin KOM- 
H@HCAWHH Ke BPCMeHHbIX CHHKCHHH BWIEKTPHUCCKOH MOLLHOCTH 9THX 
TOL] 8 oTONHTebHbIM NepHOoD NPH MOBHINICHHBIX TeMNepatypax Ha- 
DYKHOrO BO3AYXa MOKeT GbITb HCMOJIb3SOBAHO BHYTPHCC3OHHOe pery- 
JupopaHve Ha TOC. Kpome Toro, O6bluHO HP MOBDILIeHHH TeMIepa- 
TYPbl HapyKHOrO BO3AyXa 3HMOH CCTeECTBEHHbIC PacCXOAbl BOLLbI B pe- 
KaX TOKe NOBbIWAWTCA. CylesopaTeibHO, B 3TH HepHonb! TIC G6yayt 
KOMITCHCHPOBaTb CHHKEHHC MOULHOCTH OTOHHTEISUSIX TOLL, pepoatuo, 
flake 6e3 peryJIM4poBaHHs. 

ITH OGUIME OCHOBHbI€ YKa3aAHHA MOKHO WWNOCTPHPOBaTh HWAKe- 
CJICLYIOULHMH TpHMepaMH. B Hux JMISl YIPOULCHHs B3ATEE rpaduKi 
WICKTPHYeCKOH HAarpy3KH ZJHCPLOCHCTEMH] Ha MPOMOVIKCHHH BCCrFO rowa 
Oc3 yueTa MPHCOCAHHEHHA HOBbIX NOTPeOUTeIeH HW BBOsLA HOBbIX MOUL- 
NOcTeH Ha WIEKTPHYeCKHX CTAHUMAX 3a JITOT IICPHOL. 

Ha pwc. 2 man romoBOH Ganmanc 3JICKTPOSHEPrHH IIpH HaJIMYHH B 
gHeprocuctemMe TombKo TOC u KOC. IIpn stom npunato aHepretHyec- 
Koc peryJHpoBaHHve BogoToKa TOC (cm. pue. |). 
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Ila pune. 3 B TY WC vNEprochcTEMy BBCACHDE CHIC OTOMHTCADHbIC 
TOL] ¢ npotuBosaBsieHHeM. Kak BUHO, 3TO H@CCKOJIbKO COKPaTH.tO He- 
OOXOMUMYIO MOULHOcTh KOC, OAKOBPCMCHHO YMCHbUIKR Ho BbIPABHHS 
norpe6uyto oT KOC aaekTposneprio Ha HpoTsKeHHH rola. pa 910M 
Ha TOC H AWist SHEPreTHKH BHITOAHO BPOBOAHTbh TPalCHopTHoe pery- 
AHpOBAaHHe BOLOTOKA. 








x, OR 

3 
. x 
fa ey 
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> x 
m [KOO KOC oy 
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FIC 
wed dh dd a 
If Vv WK X 
Mec # & di 
Pie. 2. Dbatane aneprau Puc. 3. Banaue sneprun 
CHETOM DE TIPH  Ha@cTepcnt CHCTCMD! pt  WwaJlauni 


KOC un POC ¢ aneprernu- K3C, TOL] (oronnteap- 
HeECKHM —- peryeutponaitem — HbIX) wa TOC c¢ Tparncnopt- 
BO/LOTOKa Hilal PCryJAPOBAaHHeM BO- 

jloTOKa 


JLAsd OUPCACICHHS MOTPe6HOT yCTAHOBCHHOH MOULHOCTH WICKTPO- 
cranmAn (TOC, TOIL wu KSC) Heo6xoHMOo CocTaBUTb, KPOMe Oa.llall- 
COB SHeprHH, clile Gadaiucbl MOULHOCTH HO alHol sHeprocueteme. IT pu 
ITOM JIS KAKLOFO NepHosla rosla, HallpHMep (Kak HPHHATO Bbllite) 
JWist KaxK/Loro Mecstia roma, CcoBsHOMaeTes HUKCCTELYIONLCe YPaBHe- 
HHC, C YUCTOM (POPMbI HW NOMHOTHI COOTBCTCTBYIOINHX CYTOUNDIX rpaqpHy- 
KOB WICKTPHYeCKOH Harpy3kKH JLAHHOH JHCPrOCHCTeMbl 


) be DHe '! AP aap t. > pew _!_ | csog —_— . B) 
oi par Ca rang ar, Part Pp | VK? 


rae Py, —- UACOBOH MaKCHMYM WICKTPHUCCKON HarpY3KH DHep- 
rOCHCTEMD! 3a JLANTMbDHT Mecal Tosa; 
AP. WeO6XOJUIMDIHT Harpysounbli peseps; 
AP" — To Ke, aBapHiHbli; 
AP PO". MOULHOCTH WIEKTPOCTAHILAH, HaXOLAMLastcen BIL 
Hbii MCCALL B PCMOHTC; 
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AP (°° — cao6ofnan (H31HUIHAA) MOULHOCTb B JaHHbill Me- 
CAL, 
P, — yCTaHOBJIeHHasl MolukHocth TOL; 


Pe — To xe, KOC. 


Yacospoii MaKCHMYM WIeCKTpHYecKOH Harpy3ku AVI KarmkAoro MecAua 
NOKPbIBaeTCH Ha OCHOBe CYTOUKDIX rpaPuKoB 


Fan stat Porn T Paxn> 


rye Pap, — yuactHe TEMIOWICKTPOUCHTPaIcH B UACOBOM MaKCHMYyMe 
QICKTPHYeCKOH Harpy3KH AaHHOTO MCCALL} 
Por, — TO Ke, rHApocTaHwHH; 


Po, — TO Ke, TeMIOBbIX CTAHUHA KOHACHCaILHOHHOrG THNa H 
KOHJCHCALLHOHHOH YacTH TOLL. 


Bompoc 0 HeEOOXOAHMOCTH COBMECTHOFO HCNOJIb30BAHHS PHAPOBWICK- 
TPHYeCKHX CTAHLHH C TeMJIOBbIMH Obl NOCTABVJICH CLC Hp UpoeKTi- 
poBaHHuH BowxoscKkoh TOC B ABadAuaTbix rofsax. 3aTeM B TPHAILATHIX 
rofaX MIpH MpoekTHpopaHHH Bepxue-Bowwkckux TOC coctaBJiaJiueb 
QUeKTpOsHepreTHyecKHe OaaHCbl MoO 3HeEprocHcTemMe c Hospa3sse.c- 
HHEM Pe@KHMA4 TeIMJIOBbIX CTAHUMH yxKe Ha TeNO@HKAUHOHHbI HW KOH- 
JICHCAWHOHHBIN. OsHako, Kak TOrAa, TaK H AO HacToMMLero BPeMeHH 
MoulHocTh TOL], ux THA H OCHOBHBIG MapaMCTPbI MPHHHMaJIMCh 3a- 
paHee 3a, aHHbIMH, 4 He BbIOHPaJIHCb, KaK MbI PCKOMEHJLYeM, H3 ycvlo- 
BHH COBMeCTHOH 9KCIWIyaTalwun ¢ TIC AavHOH JHEPrOCcHCTCMLI NO 6a- 
MaHCaM 3HePrHH HW MOLIHOCTH. 

JleiictautembHo, BbIG6op MOLL- Pacyemunoe mensonompebsexul 
noctH TOLL, a take cBxa3aH- Gag Boibopa T3t 
HOH C 3THM SKOHOMHYeCKH  1e- 
Jiecoo6pa3HOH 30HbI OXBaTa IIpH- 
JeKalleH TeppHTOpHH UWeHTpa- 
JH30BaHHbIM TenvocHaO»*KeHHeM 
yCTaHaB.IHBaeTCA 6e3 yueTa Oco- 
OCHHOCTCH pe@KHMa BOOTOKA 
TOC Toh Ke 3HeEprocHcTeMHI. 
Opratn3auvAMH, MpoekTupyio- —— 
ILHMH TeIVJIOBbI€ CTAaHI[HH, BbI- a es ae 
6op MmomHoctH TOLL npou3so- 
auTcH no rpaduky Tensoppx Pie. 4 Ppadux tensonotpe6senns 0 
Harpy30K, MOCTpoeHHOMy lo Teen 
NPOAOJKHTe@IbHOCTH (puc. 4). 

B 3TOM rpadvkKe OTAeIbHbIC NepHONL! Toa O6C3JIMYeHbI HW MOITOMY 
HHKaK He MOryT ObITb COBMELLEHbI C FOOBbIM Pe*KHMOM BOROTOKA 
TIC, uto HeO6XOAHMO AIA KOMMVJICKCHOFO PeELICHHA BOTIPOca. 





Tennonompebne nue 


rd 
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Tp KOMILICKCHOM PCHICHHH, ONPaBAQHIbIC IKOHOMHUCCKHM pac: 
ueTOM MotlwocTH TOC u TOLL, kak upaBuo, oyualoTes 3HAUHTeJb- 
HO OO/IbLIHMH, UCM pH O6EcOGCHHOM pClIeCHHH, 3a C4eT HeEKOTOpOrO 
COKPAULCHHA MCHee 9KOHOMHYHBIX KOC. TIpapaa, cymMMapHast MOUIL- 
HOCTbh BCeX QWICKTPHYCCKHN CTAHUHH B CHCTCMe B 3TOM Cély¥ae UacTO 
NOMYYAeTCH HECKOWIBKO GOclbuUIell 3a cueT Wy6sinpoBanun TIC u TOLL. 


OHaKO, AOOABOUHbIe MOUHOCTH OllpaBAbIBalOTCA He TOJIbKO CHH- 
HKCHHEM C@OCCTOHMOCTH y¥ICKTPOSHEPPHH B CHCTEMe@ 3a C¥eT CHH2KCHHSI 
PpacxOa TONMHBa, HO H 9XOHOMHCH B APYPHX OTPacJiaxX HapOMHOrO xXO- 
3HHCTBA: OONee O1aroupHATHbIM pexHMomM TOC jas Bosyoro Tpanc- 
NOpTa, HPpHrauHH H UpP., BOSMOAHOCTHIO HOclec WWHPOKOFO OXBAaTA Ha- 
CQJICHHA H MNPOMbILUIeHHOCTH ILCHTPasIH3OBaHHbIM TeUOCHaAOKEHHCM. 
Hnorga %Ke OLMH KHIOBATT AO6aBouHOH MoUHOcTH TSC moc out 
KHJloBaTT TOLL ¢ ipoTHBosaBsicHHeM MeHbUIe NO KamUTaJIbHbIM BQIO- 
7*KCHHAM OAHOFO KHOBaTTa KOC iiioe CTOHMOCTb MeCTHOH KOT@JIDHOII 
JWI OTOIJICHHA. 

IIpHMeHHMOCTb H BbITOAb! PeKOMeHAyeMOro COBMeCTHOrO BHIGOpPa 
MOINHOCTH HH HapaMerpos POC u TOL] yaatocb npoBeputb Ha npak- 
THKe. Tak, HalupHMep, B sHeprocuctreme, HMclolmel TIC c MHoroueTHHM 
peryHPOBaHHeM, MPH NpoekTHPOB4lHH TermlIOCHaOKeHHA OHOTO H3 
HPOMBILIWICHHHIX UeHTPOB, Ha OCHOBC BbIIOJIHEHHbIX CieWLHaJ biol 
OPPaHH3auHneH, HPOCKTHPYIOULCH TeMOBbIe CTA@HIMH, OGbIUHbIM MCTO- 
JOM pac4eTOB ObL-1a AOKAZANA MecleCOOOPpasHOCTh CTPOHTC.IbCTBa TAM 
MOMLHOH WCHTpaJibHoit KoTetbHct, a ue TOLL. [TpousBegenupie peKo- 
MCHAYCMbIM KOMILICKCHLIM MeTOJLOM PacuUeTb! NPHBe@IH K COBEPIICHHO 
HPOTHBONOJIOMKNDIM BbIBOLaM. Ha OcCHOBAHHH HNOCICHHHX Oblla 10- 
eTpoeHa TOU, o6o0pyioBannan tTyp6HNaMH C TpOTHBOZAaBJICHHeM, 
CTPOHTCIbCTBO H 9SKCIWyaTauus KOTOPOH MOATBEPAHJIH MpaBHJIbHOCcTh 
cJLe@aHHOroO BbIOOpa. 


Jipyroit culyyali WpakTHucekoro HPpHMCHCHHS PCKOMCH/LYCMOH Me- 
TOJAKH Ob HPH MpOeKTHPOBAHHH 39HeEprocHaG*KellHA OMHOTY H3 34B0- 
HOB, PachowOKeHHOrO B cepe AelictBAA Kyh6puresckoH TOC, Oka- 
340Cb, UTO CAHHOBPCMCHHbIE KANHTAJbHbIC BUOKCHHA MPH yCTAHOBKe 
HapoBon Typ6uHb! 6000 Ker c TIpPOTHROTaBJICHHeM BO3POCJIN 0 CpaBlic- 
HHIO C COOPYKeHHEM TOJIbKO OTOTIMTeCJIbBHOH IeHTPaJIbHOH KOTCJIBHOH 
Beero Ha 22% H sTO HoTpeboBasio ua | Ker NnowlyyaeMoH 3HMHel 
MOUULOCTH BJIOXKCHHH B 2—3 pa3a McHbuIc, YeMmM KOC. OkKcnayara- 
IWHOHHDIC PacXOAbl MO CPaBHCHHIO © KOT@/IbHOH BO3POCJIH JIMIIb Ha 
29% uToO alo BOSMOAKHOCTH HMecTb lo 4,8 Koll. Ha | K6T-4 Ce30HHOH 
SHMHCH QJIEKTPOSHEPrH, HCOOXOAMMOH JVI) KOMMeHCallHH 3HMHero 
CHEDKeHHS! =BbIPaGOTKH BWIeCKTPOsHeEpruH Ha Kyh6puuesckon TIC to 
BojoToKy. TTpoekt vKa3anHioH TOLL nonyuna yrBepx”AcHHe. OnHoBpe- 
MeHHO Mbl TpHUWIH K 3aKJIIOYCHHIO, UTO B 30He OOCuIyKUBaHHH Kyi- 
OpiuesckoH TOC, B tom yuncsie H Br. MockBe, 10 OTMe€4YCHHbIM BBIIIIC 
COOOpaxkeHHAM KOMUICHCAUHH CHHKCHNA BLIpaboTKH TOC, ueneco- 
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o6pa3Ho NOTH Ha WHPOKOe CTPOHTeIbCTBO OTONHTEIbHBIX TOI] 
¢ IIPOTHBOTaBJIEHHeM, 

B kavecTBe TpeTbero NpHMepa MOXHO pHBecTH MPpOeCKT WIeKTPoO- 
CHaOKCHHA OAHOTO 3aBOfa, HMelOUlero CBOIO Mayo TIC u npucoe- 
MHHEHHOrO K 3JIEKTPOCeTH KpyMHOH sHeprocHcteMbI. IIpH stom oKa3a- 
1OCb, YTO, CCH B34M€H CYULECTBYIOLUMX Ha 3a€BOT€ BOCbMH Me@IKUX 
OTONHTCJIbHbIX KOT@IbHbIX MOCTPOUTb, C OTHOCHTeJIbHO He6OJIbILLHMH 
KallMTaIbHBIMH ONOJHATebHbIMH BJIOKCHHAMH, HE WeHTPabHyi0 KO- 
TCIbHY!O, KaK OHA LO TOTO MpOeKTHpoBalacb, a TIL] c npotuBogapue- 
HH€M, TO 3aBO] B COCTOAHHH MOJHOCTbIO NOKPbITb BCIO rooBylO MO- 
TpeOHOCTh B 9/IEKTPOSHeprun or coO6cTBeHHEIx TIC u TILL. ll pOH3B0- 
{U1 Ha MpOTAKCHHH Toa BbITOMHDbI 1d OGeHX CTOPOH OG6MeH 9uIeK- 
TposHeprvenH c 3Heprocuctemol. A HMeHHO, mo uMerlouelica aMHHH 
WIEKTpPONepeayH MpeLCTaBAAeTCA BO3MOMKHBIM LaBaTb OT 3aBOa B 
CHCTCMY 9HCPrHiO B NepHO OCeHHe-3HMHero MaKCHMyMa H fosmyuaTh 
ee O6paTHO JHUb B TeTHee (MpeHMYULeCTBeHHO HOUHOe) BPeMA — Tic- 
PHO BEIHYKACHHBIX COpOCcoB BOABI Ha KpymHbIxX TIC cucremyl, Korya 
NPH HaH4HH H3ObITKOB BOI CULE HMECTCA pacno.laraeMaA MOLILHOCTh 
TYPOHH, HO CHbHO CHMKaeTcCA noTpe6meHHe. Tor MpOeKT WHpoKo 
oO6cyKlaca Ha 3aBOse c MpencTraBuTeAMH SHEPrOCHCTeMbI HM MOuy- 
UH O06peHnHe. 

Bo3MoxKHocTb mpuMeneHua TOL c NpPpOTHBOAaBJICHHeEM B KOMOHHAa- 
uHH c TOC oco6exHo weHHa mwa cenbcKUX PaHOHOB, OTHOCHTeJIbHO 
YAaNCHHBIX OT KPyYUHbIX TMPOMBILVIeCHHbIX H HaCeeHHBIX MecT. Tam. 
NPH MaJOH KOHUeHTPallHH TeMOBOrO NOTPe6eHHA, 9KOHOMHYeCKH He 
lemecoo6pa3no cTtponth TIL c KonmencaltHoHHBIMH YaCTAMH H MO9TO- 
MY OOBIUHO OrpaHHunBalotca COOPyKeHHeM MECTHBIX WeHTPaJIbHBIX 
KOTEJIBHBIX. OTHOCHTEJIbHO >Ke TipocTbie H Hesoporue TOLL c nporuso- 
AaBJCHHEM B CO“eTAHHM C MeCTHBIMH MasbiMu TSC, 65H ObI BHOHe 
peHTaOebubl. Kpome mpupeneHHpix NPHMepoB, HaM HeOAHOKpaTHO 
NPHXOAMIOCh YOeKaTbCA B Weecoo6pa3HOCTH COBMeCTHO: aKciaya- 
TAUHH OTONMTeIbHBIX TOLL ¢ rugposmeKTpoctaHuHaMH, 

TpyAHocTH, BOSHHKalollite pH KOMILAeKCHOM pelleHHH UCMOIb30- 
BaHHa TOC u TOL B sueprocucteme 3-34 HEOOXONMMOCTH yueta 
HHTEPeCCOB Pa3IHUHBIX OTPacneli HapOAHOrO xossalictBa (a1eKTposHep- 
PeTHYECKOH CHCTEMbI, BOLHOrO TpaHCnopTa, cerbcKoro XO3SAHCTBA, 
OTOTWICHHA KOMMYHA@IbHBIX H JIPOMBILLIJICHHbIX 3HaHHH) 3HaUNTebHO 
MCHbUIC, YEM OHH KaXKYTCH Ha nepBb B3sraag. VenewHocth Ke Mpo- 
RCMCHHA B XKH3Hb KOMIMICKCHBIX IPOCKTHPOBOK rapaHTupyetca oco- 
6eHHOCThIO COMMANHCTHYeCKoro MtaHoOROro XO3AMCTBA H 9TO Halle 
PEHMYINECTBO Tepe KaNWTaHCTHYECKHM XO3alICTBOM O6n3aTeCHBHO 
OJOKHO ObITh HCNOb30BaHO. 
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1. Tlepegonaa cratos, «QekTpHyeckHe CranunHH» No 1, 1954. 
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Aand. mern, aayK, dou hh. Bb, DSVIFAKOL 


Q PAILHOHAJIbDHOM COCTABJIEHHH W BbIDOPE 
JHEPPETHYECKHA BAPHAHTOB 


Kpynnetiliad podb B HocTpoeHHAn MaTCpHaJIbHOH Oasht KOMMYHHS- 
Ma UPHaWIeKHT WeKTPHDPHKALHH, KOTOPAA JLOAKTa Pa3PHBaTbhed 
3 HOJIOM COOTBETCTBHH C TPEGOBAHHAMH MHapoOsTOLO XOSATCTBA, OOCC: 
HCUHBAA IPH 3TOM Hasekioe WH HaHOoce IKOHOMBUYIOC gneprocnad- 
‘KoHHe MoTpeduTeveH. B 3TOM OTHOLIeHHH oco60e HapOAHOXO3AHCTBCH- 
(oe 3HayeHHe HMeeT HalwiewKaulee cocTaBJleHHe i PalHOHAIbHbUT BoI- 
Oop BapHaHTOB 9HeEPreTHYeCKHX YCTAHOBOK, TNeOYeMbIX PasBHTHeM 


yIe@KTPHDPHKALWHH CTPAaHBl. 


Mex JLy TeM JO HacTOAWero BYPeMenH elle He HMeeTCH JOLCTATONNO 
QOOOCHOBaHHOTO H esLHHOOOPa3HOro HOWLXOJLa K cocTaBJeNHloO CONMO- 
CTABJeHHIO 391eprerHyecKHx BapHaAHTOB. Ti pHMensaembic PaSAHYH he 
MeTOALI KaK B YWaACTH cocTaBJIeHNHA, Tak H, ocobeullo, B YacTH BLIOOpPA 
BAPHAHTOB, He o6ecneuynBaloT BO MHOPFHX cCYUAaAX pawNOHaJIbHOrO Pe- 
HWIC€HHA 3aa4H. 


B wactosilell craTbe jlaeTCA OCHOBHaA XapakTepHCcTHKa MPCWlO” 
KCHUBIX ABTOPOM MCTOAOB JIA COCTABAeCLMA KB CONOCTABCHHA Bar 
pHaltos (MeTOA KOMMVIeKCHOrO PaccMOTPeHHaA H MeCTO/L IHEPPOIKOO- 
MIWeCKHX KPHTepHesB), C UCTbIO YAYYWINTh NPHMSHACMBbIC LO CHX TOP 
MCTOJbI C AaHaTOPH4HbIM HasiavenheM. 


B ocHoBy OOOHX MeTOOB MeO*KeHO YCOBHEe NOMYUeHHA OJLHHAKO- 
BOrO HaPOLHOXO3AMCTBEHHOTO apdekta B KaxKJLOM 43 paccMaTpHBac: 
MbIX BapHaHTOB, 3aaBaeMOro {MIA COOTBETCTBYIOIWerO 3TANa Pa3BH- 
THA COBeTCKOrTO WapoOAHOrTo XO3AHCTBa, C y4eTOM OCHOBHBIX XO3HH- 
CTBEHHO-NOJHTHYCCKHX 3a2a4, NaTHYHbIX pecypcoB HW PasBUTHA Mpous- 
ROAHTCIDUbIX CH B CoBeTCKOM Corse, a TaKKe APyrHx yc.1OBHH 


H 3afa4y. 
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Merton KOMNJeKCHOrO paccmoTpeHHaA 


Jlainplt MeTO, onpegeiset KOMMIeKc Bonpocos, NoswierKalllux 
COBMCCTHOMY PaCCMOTPeHHIO, 4 HMEHHO — KakHe BOMpPOcbl, HH dak- 
TOPbI, MOJKHbI PaCCMaTPHBaTbCA COBMECTHO C JaHHbIM BONpocoM HAM 
OObCKTOM PaCCMOTPeHHA B KaX%KJOM 3 BapHaHTOB HB KaKoli Mepe 
CleAyeT YHHTbIBATh B MOJYYaeMbIX pelileHHAX B3AMMHYWO CBA3b pac- 
CMATPHBaeCMbIX OCHOBHbIX BOIMPOCOB H COOTBETCTBYIOWWMX (bakTOpoR 
‘WIA NocaeAyloulerO YTOUHEHHA TaKHX pelweHHH. 

PakTopbl NoLpasAesoTCA Ha HCXOANDIe (M,) W 3aBHCHMBIe (P,). 
IlepBble ABJIAIOTCA HCXOAHBIMH JIS O6beKTA PpacCMOTPeHHA UW CBABLI- 
BaloTCA C HHM IIpAMBIMH CBA3SMH. SaBHCHMbIMH Ha3blBalwTca akro- 
Pbl, 34BHCAULHe OT OObEKTA, NPHYeM H3MCHCHHA KOMHYeCTBCHHBIX Ma- 
PaMe€TPOB 3aBHCHMBbIX (baKTOPOB B pe Cly4aeB BJIMAIOT Ha BeJIHUH- 
HY COOTBETCTBYIOIWHX KOJIHMYCCTBEHHBIX NapaMeTpoB O6beKTa HIM 
HCXOAHBIX PaKTOPOB, HMes C MOCeEAHAMM B TAaKHX Cly4asx OOpaTHble 
cBi3H. Tloqo6Hble 3aBHcHMble (baKTOpbl Ha3bIBalOTCH 3aBMCHMBIMH 
OOpaTHOcBA3aHHbIMH (tbakTOpamMu (P,,). 

Ha KaxKOM H3 3Talos pewieHua 3aqa4un WH HPpOOJIEMbI O/IKeH 
OAHOBPCMCHHO PaCCMaTPHBaTbCA TOJbKO OHH H3 OCHOBHDIX BOTIpO- 
COB, ABISIONLHHCH OObCKTOM paccmMoTpeHus (QO), BMecTe c cooTBeT- 
CTBYIOULUMH =HCXOAHBIMH MH 3aBHCHMbIMH (bakTopaMH. IIpu 3Tom Tor 
HJM APYrolt BOIpoOc, ABIAIONWLHHCA O6eKTOM PpaCCMOTPeHHA Ha jaH- 
HOM sTalle PeleHHA 3aayh HIM MpOOJeMBbI, MOXKET CYKUTb UCXOL- 
NbIM HJIH 3aBHCHMbIM (baKTOPOM JIA OObeKTa paccMOTpeHHA Ha py- 
roM 3Tane. 

Merton KoMIvieKcHoro paccCMOTpeHHA COCTOHT B CJIEMYIOWIeM. 

1. YcranapuBalorca HMelollueCd AA RaHHOrO O6beKTA paccMoT- 
peuua O Hcxoquble (aktoppl M,, a TakKe 3aBHCAMe OT Hero (pax- 
TOPBI, BJIHSIOWHe Ha KOJIMYCCTBEHHbI€ MapaMeTpbl OObEKTA, T. e. 3a- 
BHCHMBIe OOpaTHOcBasaHHble aktoppl ®,, (puc. 1). Sapucamue or 





coll ete Eo ed RT a eee ree aes emir nom ns et rile oe ee 


Puc. 1. Tpsampre (—-) 4 o6patupie (— — —) cBa3u 
OGbeKTa PpaccmoTpeHHA O c HCXOAHEIMH daKTopa- 
MH Oy iW 3aBMCHMbIMH O6paTHOCBA3aHUbIMH ®akTo- 
pamn ®;, 
hk 
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OObDeKTA (bakTOpb, Ue HMctoUuIe C HHM OOpaTHLIX cpasen, Henocpe- 
CTRCHIHbIX. HUH KOCBCHHBIX. (Uepes HEXOAHBIG PakTOpb!), PACCMOTPCHHO 
He HO/MCKAT, KAK He BAKSONWE Ha MOLYYaeMble PCICHAGT, 

2 OUpenensotes MAKCHMA.TbHbIe BOSMOMKHDIC H3MCHCHI KOJIHUC- 
CTBCHHBEX HapaMeTpoB. paccMaTPpHBacMoro OObCKTA B SABHCHMOCTH O07 
H3MCHEHHIL B BO3MOKHLIX UpelmedaX KOAHUCCTBCHABIX NapaMeTpoB CO- 
(Pn. yo! P, 0) 


OTBCTCTBYIOULHX (AKTOPOB BULA DP, U Ps. (00s ain 
3. Onpesetmores NorpeiHocty (OWMOKH), NOTYYACMBIC HPH BHI 
UHCJICHHH KOJIHUCCTBCHHDIX HapaMeTpOB paccMaTPHBacMOro OO beKTA 


B (DYHKUHH OT KOJIHUCCTBCHHBIX NapaMeTpos COOTBETCTBYIOULHX Qak- 


PD @. 
TOpoR Buda M, HP, , Go 50! cay BbISbDIBAeMbIC YCsTOBUbIMH 
; MAKE AHTKE v4 


MOUYILCHHAMH B OLPCACTCHHH HCXOAHBIX JAHHBIX, HETOUHOCTAMH & 
MCTOMAX PACUCTOB, H3MePCHHll, HOCTPOCHHH HT. TL. 

4. PaccMoTpeHHIO, COBMeCTHO ¢ OObCKTOM QO, NOmIeKAT TOAbKO 
rakne dbaktopp ®, UB, ,5 Jit KOTOPHIX OOYC.1OBAMBACMBIC WMH I10- 
PPCIIHOCTH B ONPCCACHHH KOJTHUCCTBCHHBIX HapaMerTpos OODCKTA 
paccCMOTPCHHS MCHbIUC MAKCHMaJIbHBIX BO3MOKHDIX H3MCHeEHHH KO.TH- 
NCCTBCHHBIX TapaMcTpoB mMociestHero B (PyHKUAH OT KOWIMUCCTBCHEHDEN 
HAPAMCTPOB COOTBCTCTBYIOUWX HakTOpoB, T. ©. LIA KOTOPDIX 


AQ? “> 30?) 


MAKC 


(P36) ~ ~-(P x0) 
SO aie “ 30 : 

JLuts OcCTaNbIbIX HCXOAMBIX (AaKTOPOB, HMCIOULAXCS JUTA LaHHOre 
OObCKTA, IPHHHMaloTes YeuIOBHO HeKOTOPHIC NOCTOSHTDIC CPOJUHIC 
BNAUCHHSL, 2 OCTADHDIC 3ABNCHMbIe (PaKTOPHI HS PACCMOTPCHHA HOBO: 
UqoTesH, T. C. PAaCCMOTPeHHe OG6bBCKTa yrpoulaetcaA, MPH COXPAlenid 
HCOOXOMUMOL TOUHOCTH NMOJYUACMBIX PC3yIbTAaTOH. 

5. Hocae oT60pa NOMeKALLHX PpaccMOTPCHHIO (bAaKTOPOB, BUCPBYIO 
OUCPCAb COBMECTHO C OOBCKTOM PaCcCMAaTPHBAIOTCA HCXOJHbIC MakTO- 
ppl. 3aTeM onpeAeJAOTCA 3HAUCHHA KOHUCCTBCHHDIX MapaMeTPOB 3a- 
BHCHMBIX OOPATHOCBA3AHHDIX (akTOPOB H APOW3SBOLNTCH COOTBETCT- 
BYIOILCe YTOUHEHHE OODBCKTA PacCMOTPCHYS., HpHYeM, TPH WasIBYHH 
KOCBeHHOM O6paTHOH CBH3H 3aBHCHMOrO (pakTopa c OOLCKTOM UEpPCs 
NCXOHbIC (AKTOPH!, CUCpBa YTOYHSAIOTCH 3HaTenin COOTBCTCTBYIONLAX 
HCXOMHDIX (PakTOPOB. 

TocnenopatetbHoe yTouenne onaucHHit OObCKTA (paKTOPOR Ipe- 
Kpaulactest Mocse e€ YTOUNCHHH, ecnil MabueHINee YTOUNCHHE 3Haue- 
Hit OObeKTA H CaKTOPOB HC NPeBHlNaecT NO BETUMANC COOTBCTCTBY10- 
LUX 3HaueHHE BO3SMOXKIUIX NorpemuocreH, T. €. CCH 


AO, < 30, 
rae 
NO, = Opai-- Oe 
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npHyem e 4 @-+ | —mopszKoBble HOMepa NocweOBAaTeIbHbIX YTOUHC- 
HHH OObeKTA H PaKkTOPos. 

, }akKHM 06pa30M, yTOUHeHHe Kaxjloro U3 BapHaHTHbIX pelleHnit 
NpekKpaulaeTca mocte Toro, Kak OHO NepecTaeT BJIMATb Ha BbIOODP Ba- 
pHaHta o6bekTa paccmotTpenns. B nogzaBaAsiolemM GoJbUIMHCTBe C.y- 
1aCB OKA3bIBACTCH MOCTATOUHBIM TOJIbKO OAHO YTOUHeEHHe 3HauenHii 
KOTHATCCTBCHHBIX TapaMeTpOB CObeKTaA B MYHKUMM OT Toro HJIH Jpy- 
roro 3aBHCHMOroO OOpaTHOCBA3aHHOrO (bakTopa (e = 1). 


Ha pwc. 2 noka3aHa NpuMepHad KoMmaeKcHaA CBA3b O6beKTA 
PaCCMOTPeHHA — TeNMOPHKAUKOHHOE 3HeproobopysoBanve TILL c uc- 
XO,NDIM (bakTOPOM — 3HeEpreTHyecKHMH Harpy3KkaMH NoTpe6uTetelit Ht 
3aBHCHMBIM OOPaTHOCBA3aHHbIM (pakTOpoM — rpadukaMu WICKTPHYCC- 
KOH Harpy3KH 3HeprocHaOxKaloulell CHCTeMBI. 


Jnepeemu— 
yecnue | ane peocnad— 


HAULS 
cucmemMa 


HO2PYy3KU 
norpebureneu 





Puc. 2, Komnaexcnas cpa3pb TOIL c anepreruyecku- 
MH Harpy3kKaMH noTpeOutTeneH nu 3HeprocHabxKaww- 
WweH CHCTeMOii 


HMcxoquHblt dakTop B Rue TeNOBBIX Harpy30kK noTpe6utTeueli 
dHeprHy onpeseineT (paMas cBa3b J Ha pc. 2) TenJopukallHouHy10 
MOIMHOCTh H 3HEprHio MpoekTupyemo TOL, yyacrsyioueii (IpaMast 
CBA3b 2) B MOKPbITHH Ppa*uKoB 31eKTpH4eCKHX Harpy30K 9HeprocHa6- 
*KaIOUlLeH CHCTeMBI. 


Takoe nokpbitve rpadbukos Harpy30K cHcTeMbI ONpeeIAeT, B CBOIO 
ouepeab (O6paTHan CBA3b 3), HeEOOXOAMMBIii KOHeHCALLMOHHBI XBocT 
TOLL u ero ucnomp30Baune. 

YTOUHEHHOe TaKHM O6pa30M OCHOBHOe aHeproobopynoBaHHne TIL 
OKaSbiBacT BJIMAHME Ha NOKpbITHe TpadukoB Harpy30K paccmaTpuBae- 
MBIX NOTPeOHTeTeH, Ha HCNOAb3OBaHHe HX BTOPHUHBIX 9Hepropecypcos 
HT. A. (OOpaTHas cBa3p 4). 

OTH KOPPeKTHBHI KOJIMUeCTBEHHBLX NapaMeTpOB HCXOAHBIX (pakTo- 
POB, B CBOIO ONepelb, BHAIOT Ha NapaMeTpbl uM cTpykKTtypy TOIL 
(yYTOUHEHHaA MpaMasd CBA3p D9), YTO, 6e3ycOBHO, MOKeT BANAT 
Ha CTPYKTYPy 9HeprocHaOxKalolueh cucTeMbl (yTOuHeHHas mpsmas 
CBH3b 6), 


IIpH mpaktHkyeMom jo HacTosutero BPeCMeHH COCTABJICHHH RBa- 
PHAHTOB O6bINHO He YYHTHIBAIOTCH B JOJDKHON Mepe HCXOJHbIC H 3aBH- 
CHMbIC OOpaTHOcBA3saHHble (pakTophl H He NPOH3BOJHTCH YTOUHeHHe 
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KONHUCCTBEHHBIX TlaApaMeTPOB OOBEKTA PAaCCMOTPCHHAA, ITO MOKET HO- 
BACUb 3a CO6Oll BLIGOp He HaHlyulero BapHaHTa TAKOLO OOTCKTA. 

B uacTHOCTH, HanpHMep, B BBILUENPHBeLEHHOM TipHMepe TPH HPOUn- 
THpoBaHHH TOLL HesocTaTOuHO YUHTHIBACTCA BOSMOXKHOC HCIO.1b30Ba- 
{He BTOPHUHBIX 3ZHeEpropecypcoB norpe6urTetel BBHLe OTPAaOCTaHOrO 
HPOHSBOACTBeHHOTO Mapa, OTXOAA- 
IHX TOPAYHX Pa3OB MpPOMBILILICH- 
HbIX eye HT. J., He onpee/ser- 
JHEpZemu- Ca HeCOXOMUMDBIN KOHMeHCaUHOH- 
cde Hblit xBoct TOLL (puc. 3), npwyem 


HACPYSKL €: c 6 T x t 


6oee paunovatbiioe yuacTHe AaH- 
Holi TOLL Bw nokpbitHn rpadHuKos 
Puc. 3. Tpsmaa cusasp TOU Harpy3kH paHOHHOW CHCTEMHI. Ta- 
JHCPPeTHYCCKH ME Warpy3kaMi KUM 06pa3oM, O6bIMHO paccMaTpH- 





NOTpPeGNTeAch, PaccMaTpHBacM ad ae 


anTtopaMH 1 mMexksAy 93HepreTHuecCKHMH — Ha- 
rpy3kamMu moTpeduresell i TOL, 
Meton KOMIMIeKCHOrFO PACCMOTPCHHA AB.TACTCH HCXOMNDIM /LeT5T MO 
TOJLA ZHEPLOSKOHOMAUECKHX KPHTEPHERB. 


Mero 3HeprodKOHOMHY4eCKHX KPHTepHhesB 


Tlannplii MeTo, onpesedset KpHTepHy, HeEOOXOAHMbIe Leis CONO- 
CTABJICHHA H BbIOOPa BAPHAHTHBIX PCINCHHT KAK OTACTbHDIX BONPOCOL 
30LAUH HJIH NpoO1eMbl, Tak Tl Hoc.1eHell B IL@c1OM. 

Bul6op ONTHMaJIbHOrO, T. ¢. HaH6o.1ee oTBeUalOllero HHTepecaM 
HapOAHOTO XO3AHCTBA, BAPHAHTa IHePreTHueckOre OODeCKTA WOK 
pOM3BOAKThCH TO MHHHMYMYy CYMMapHBIA (bakTHYCCKHX 3aTpPaT KUBO- 
rO H OBELIULeCTB.ACHHOrO TPYLa, BbIPAKAaeMbIN B JICHEHKHOH GopMe d 
HeEOOXONHMBIX JWI HONYYCHHHA  3a1aHAOro HAPOJMHOXO3SHCTBCHHOFO 
ypcekTa 3a pacueTHbIN MmepHoO NO TOMY HAH ApyroMy 3 paccMatTpH- 
BACMbIX BaPHaHTOB. 

Ilpu 3TOM CYMMapHbie H3MePXKKU LOAD OTHOCHTbhCH K PaccMarT- 
pHBaeMOl gHepreTHuecKoll CHCTeMe B HeTOM, C Y'CTOM B3aHMHbIX 
CBABeI OCHOBHBIX 3J@MCHTOB NocIcCHHeH Cc APyrHMH 3JeMCHTaMH Ha- 
ponworo xo3siicTBa (c TONJABHOH TIPOMbINIICHHOCTbIO, TPaHCIOPpTOM 
UT. J), IPHYeM Nos aHepreTHeckoH CHCTEMOH PasyMeeTCA COBOKYII- 
HOCTh BCX 9HePreTHYeCKHX 3ICMECHTOB OT HCTOUHHKOB MHTAHHA io 
QHEPrONpHEMHHKOR BKJIOUNTEIbHO, CO BCCMH QHepreTHYeCKHMH CBH- 
SMH H HpOM@KYTOUHBIMH TpeoOpasoBaTcibHbIMH H NACH PeMEHHTC.1b- 
HbIMH YCTaHOBKaMH. 

Tlo MeTtony 3HeprosyKOHOMHYeCKHX KPHTCPHCB yVCTAHABAUBAIOTCH 3 
KAXK OM H3 paCCMaTPHBaeMBIX BapHaHTOB: 

a) 3HepreTHueckHe KPHTepHH, ONpeAeT AONE ONHHAKOBbIN 3Hepre- 
THUeCKH 3ieKT BIA BCeX BapHaHTOB, T. €. OAHHAKOBOE o6ecneue- 
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HHe Kave€CTBCHHbIX H KOJIHYCCTBeEHHBIX NapaMeTpos oOc.1lyxHBAeMBIX 
NpOWeccOB WH OAHHaKOBaA CTeneHb HafeKHOCTH 9HEpreTHuccKoro 
OOC/YKHBaHHA NOCeHHHX B TeYeHHeE pacueTHorg MepHosa; 

6) SKOHOMHYCCKHe KPHTepHH, O6yC/IOBJIeEHHbIe aHepreTHuecKHMH 
KPHTePHAMH, B BUZe pacueTHoro NepHona tya., HW, COOTBETCTBYIOINE!I 
CMY SKOHOMHYCCKOH XapaKTepHCTHKM PaccMaTPHBaeMoro CODEKTA 3,, 
T. €. CYMMAPHBIX MaKTHYCCKHX HEBOSBPaTHMBIX 3aTpar; 

B) 3HeprOsKOHOMHYECKHe KPHTePHH, a HMeCHHO — cpoKu BbIPaBHH- 
BaHHA BeJIHYHH SKOHOMHYCCKUX XapaKkTePHCTHK CPaBHHBaeMbIX Ba- 
pHaHToB ¢, H CpOK OKYNaeMOCTH TIPeRbILIeHHA NOJHDIX HepBotta- 
NaIbUbIX 3aTpaT NO 6oee AOporoMy H3 CpaBHHBaeMBIX BaPHaHTOB 3a 
CUeT €KeFOMHOH SKOHOMHH B CPpeAHHX MPAMBIX pacxosax Mo TOMy Ke 
BapHaHtTy f,, 

Beswuvuy pacueTHoro mepuosa, 3a KOTOpBII OMpeHeIAIOTCH 3Hep- 
PeTHYeCKHE KPHTCPHH H COOTBETCTBYIOU[He HM SKOHOMHYeCKHe Xapak- 
TEPHCTHKH CPpaBHMBaeMbIX BapHaHTOB, CJleqyeT MPHHAMaTb paBHbIM 
CPOKy Cp€AHEB3BeLICHHOH (PH3HY4eCKOH AMOPTH3allMH paccMaTpHBac- 
MBIX YCTAHOBOK (f,,., == lq y) WH PABHBIM CpOKY MOpadbHOit aMop- 
TH3AUHH YCTAHOBOK, YUHTHIBAIOIleMy MOpaJbHOe CTapeHHe TaKHX 
YCTAHOBOK (fya¢y == a4), B 34BHCHMOCTH OT COOTBeTCTBYIOULero Tpe- 
OoBaHHA HapogHoro xossiictBa K jonycTHMoi NPOAOJKUTEbHOCTH 
CpoKa OKynaeMocrTH f,,... 

SKOHOMHYecKad XapakTepucTHKa paccMaTpHBaeMoro o6beKTA 
onpeqeraeT Mia m060r0 roga ¢; pacueTHoro nepHoga cyMMapHbic 
(bakTHuecKkhe HEBOSBPaTHMble 3aTPaTbI B BHAe CYMMBI H€BO3BPaTHMbIx 
N€PBOHauaJIbHbIX 3aTpaT LK,,, WH CYMMAPHBIX MPAMBIX pacxosop 
LH) NO KaXKAOMY H3 CPABHHBAeMBIX BapHaHTOB: 


t=t, t=t, t==¢, t=t, 
Sit, =3 Ko |- oa M1, ‘oe >, A nyt fat » Kuga >. Aint = 
t= | t=] t=() food 
t=t, 
‘ a eee at ds Z| np ts (1) 
Pyle Ky, — lpeazBaputejrbupie Ne PBOHaAYaJIbHbIe 3aTpaTH, 


MPpOH3BeAeHHble LO Havadla CTPOHTe/IbCTBa OO'b- 
eKTa (Ha H3bICKaHHe, NpOeKTHPOBaHHe H T. JL): 


Knepa 
se 4... ~ FOLOBbIE AMOPTH3ANHOHHbIe OTUHCeHHS; 
pact 
Kicpa = Ky —nepponauaibupe 3atpats na paccMaTpuBac- 


MbIM OObEKT C Havada CTPOHTembcTBA: 


IOs fG- Kreps ~~ NOMHbIC NEPROHAYAaJIbHbIe 3aTpaTHI 10 paccMar- 
PHBaeMOMy BapHaHTy; 
Kyey ¢ — HCBO3BPaTHMbIe NepBOHAauaTbHDIE 3ATPaThl 3a 


rom c HHAeKCcoM ¢; juin C==0 Kyo = Koy ma 
t= b iaiei yas t pace — K; 


SO 
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H 


-— TIpPstMbIe IKCILIY AT AlLLHOH HI bIC pacxo/Lbl 3a roy, c 


np ¢ 
HHZeKCOM 1, 


JLaua KoneuHOro rosa pacueTHOorO NepHOsta (1 =f yaey) 3HANCHHE 9KO- 
HOMHUCCKOM XAPAKTEPHCTHKH MOKCT OHITL BbIPAaKCHO Ha OCHOBATIAL 
(1) cneyiollim o6pa3omM: 





t=tpacu t=lpacy t es 
: 1 2 Ee ‘ nate 
tigi oe ba I gi fal > His ae K | inns Fl nin) 
t=0 t= \ rea 
== K a Any cp are ’ 2) 
rye Hi eh Cpe THe 3a pacucTHDbIH He puro Hp st MbIC POFLOBbIG: Paec- 
XOJLbI 
t=lnacy 
4 
ie Hap 
up oy (3) 
np cp Lines 


EG paMple rososble pacxonnl Hz, , IHANHTebHO H3MCHSIOTCH 
NO BeIHUHHE 3a pacueTHblli MepHOA, HANpHMep Np pacwupeHiAx pace 
cMaTpHBaeMoro O6beKTAa B TeNeHHe STOTO HepHosa, T. ©. ecH Ayn 7 oF 
PT ay ta 10 enccoo6pa3Ho, Mia yu4oOcTBa  oOnpeleCHHy I iste, 
BLIGOP BAPHaHTa MCTOAOM IHEPFOISKOHOMHUMCCKH KDHTeCPHeB MPOH3Bo- 
HTb rpacHyecKkH, MOCTPOUB WIA 3TOrO Ha o6uiem rpa@uke COOTBET- 
CTBYIOULHE 9KOHOMHUECKHE XapakTepHCTHKE CPpaBHUBaeMbIX BapHanTOB 
3a BeCb pacueTHbIl NepHos. 

B mpoTHBHOM cAy4ae aladHTHyeCKOe ONPeTe-TCHHE HM gop MO DOr 
mye (3) OKa3bIBAeTCH 3aATPYHATCIDHDIM, 


Mpu rpacdbuueckom NocTPOeCHBH SKOHOMIMCCKIN XapaKTCPHCTHK 


t=t 0acu 


a 
dS Aap: 
f=>| 


ONpeseAetca HeEHOCPEACTBEHHO, Kak 

ONMHH H3 KOMMOHEHTOB IKOHOMHUCCKOH 

XapaKTePpHCTHKH JIA MocAe Aero TO- 

fla pacuetTHoro nepHona, HanpuMep, 
ie a 2’—4 un puc. 4. 

eee ee, Mpamepnan selon as 2 

riuecKkoro o6meKTAa pakTepHCTHKa 9HeEpretHUCcKOFO 06 b- 

ekTa noKagaHa Ha pie. 4, rae opAMMaTa 

Oa —- IpeBapHTeJIbHbIe NePBOHAa-TbHBIC gaTpathl Ay, sIKNKs al — 

CYMMapHblie AMOPTH3AUHOHHbIe OTYHCJICHHS 3a PACUCTHDIT HePHOsl, 
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Meas akg mo6anv OPpMHHAaTa 3TOH AHHHH JWJIAH Tola ty pacu¥eTHOro He pvosla 
en 7 
» Kuea == Ko + » sad 
t=—0 t—| 


JiuHHa O—2 O603HaYaeT CYMMapHble MpAMble pacxOMbl, UpPHyem 
J100aH OPAHHATAa 3TOH JIMNHH QJIan rosa t; pacyeTHoro Nepnosa 

t=t, 

2 Hap f° 


om 


JInHua O—3 n3z06paxkaetT 9KOHOMHYECKYHWO XAPaKTePHCTHKY OO DbeK- 
Ta, NOCTPOeHHY!0 3a paCueTHbIM NepHod. 

IlpH nocTpOeHHH 3JKOHOMHYECKHX XapaKTepHCTHK HeEOOXOAMMO y'lH- 
TbIBATbh MIPHHATY!IO OYePeAHOCTbh BO BPe€MeHH NPOH3BOACTBA NMepBoHa- 
UaJIbHbIX 3aTPaT H OYePeNHOCTh MycKa B IKCMAyaTaWulo OTAeJIbHbIX 
yacTeH OObeKTA. 

B cocTaB Ne€pBOHauaJIbHbIX 3aTpaT H @XKEFOMHbIX MPAMBIX Pacxo- 
OB NO pacCMaTPHBaeMOMy OODEKTY B KaXKOM H3 CpaBHHBaeMbIX Ba- 
DHAHTOB JOJIKHbI TaKKE BXOMHTb MeEPBOHAUAaTbHbIe 3aTPAaTbl H erxKe- 
rOAHbIe NPAMble paCxXO/bl Ha OOcJIyKHBaHHe OObEKTA CMeKHbIMH 
OTPaCIAMH HaposHOorTO xXo3HiictBa (TOMJIMBOCHaO«KeHHe, BOMOCHAOKC- 
HHe H T. M.), MPHYeM COOTBETCTBYIOINHE EXKeFOMHbIE PACXOAb!] MOMKIHI 
NpH CpaBHeHHH BapHaHTOB YUHTHIBATbCH MO CeOeCTOHMOCTH, aHa.lo- 
rHYHO paCxO/laM, OOYCJIOBJICEHHbIM HeloOcpeACTBeHHO pa6oToH caMoro 
o6beKTa, T. e. 6€3 yYeTa OTUHCJICHHH Ha BOCIPOH3BOACTBO. 

OKOHOMHYeECKHE XAapaKTePHCTHKH CPaBHHBaeMbIX BaPHaHTOB alwrT 
BO3MOXHOCTbh ONPeAeHTb YMNOMAHYTHIe BbILIe ZHEPrOJIKOHOMHYECKHE 
KpHTepuH ¢, H ©... 

Bonee OOULMM H3 HHX ABJIACTCA CPOK BbIPABHHBAHHA BeJIHUHH 3KO- 
HOMHYeCCKHX XapaKTePHCTHK CPaBHHBaeMbIX BaPpHaHToB 7¢,, onpenetste- 
MbIH NpH rpaduyecKOM NOCTPOeHHH 3KOHOMHYeECKHX XapakKTepHCTHK, 
Kak aOcClLHcCa TOUKH NMepeceyeHHA XapaKkTePHCTHK., 

Ha ocHoBaHun (1), BelInuHHa /, ONpeneineTCA aHaJIHTHYeCKH U3 
COOTHOUICHHA COOTBETCTBYIOUIHX S3HAYCHHH 39KOHOMHYeCKHX XapaktTe- 


PHCTHK: 

tka t=, t==t, t=t, 

= ee) Oy 

ra | Tides fy ee A np fy 10 kK H°B try at 4 Map try" 
Orcioyla 

re 8 t=7, i=f, t-- t 

ss = |; ee) 
_* I ies ty Pima K Hes ty, 2 mi tay = np ty 
(t4) (¢4) 
a H, CP yy t, ae ce py t, ~~ 1 5 CP yy bi Hs cp; bi (4) 
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ty 
, i 
ryye Kou oer cee Nig NO.WbIe TePBOHAYAIbHbIe  34- 
bef 
TPAThI, COOTBCTCTBEHHO pacCMaTpHBaACMIIM 
Bapuantam I u IT; 


f,, U t,,, —CPpOKH AMOPTH3ALLHH OODbCKTA, COOTBETCT- 


al af] 
BeHHO 1lo BapHaHtamM I u II; 


f (lf, . 
yy “) Hl if ) — cpejJIHHe TOROBbIe TIPAMBIC pacXO/Ibl 3a 


pep, upeps,; . 
- IPOMeKYTOK BpeMcHHn f,, COOTBETCTBCHIIO 
no | u Il papnaytam; 
Hay op, “Map py oT OPCANHeE TOAOBHIC NpPsMble  pacXxol 3a 


PACUCTHDHT NCPHOSL Cy geq, COOTBCTCTBEHTO 
Ho BapHantaMm [ u I. 
M3 (4) onpenenneten 0! 


“ee 
= ty rar 
y Keagpe 
ceed Hat ad nee t 
t-—(0) f t-0 i 


: 
ee i a o 
ADCP yy ~ ap ep, 


BropbiM 3HEProsKOHOMHYeECKHM KPHTCPHeM, OCHOBHbIM MO CBOeMY 
BSHANCHHIO [IPH BbIOope BaphalTa, SIBASeTCA CPOK OKYMaeMOCTH MNpe- 
BLUNCHHH HOJIHbIX M@pBOHAuaIbHbIX 3aTpaT 10 OAHOMY H3 BapHaHTOB 
32 CUCT JKOHOMHH B CpeAHHX @KEPOAHHIX MPAMHIX pacxoLax Mo TOMY 
“Ke BapHaHTy ¢,,. Kak lipaBHwio, 3TOT KpHTepHi f,, onpeweHerTca 
AMANHTHUCCKH Ha ocHOBAHHH (5), MpHHHMas f, = ¢,,,,,- Torna 


[= lacy 


1 
s Res fy a kK 


t—0 / 


hs Loaen 
\' 


f ners / 
K HOB ony — K 





ay : 
t=0 os 
Takum 06pa30mM: 
K ~~ Ke 
Las mo ar " Li . (6) 
Hyp ep,, ~ Pinpep, 
BOND f= Bip (OM 
tg _ F iias 
ec KO fo yay) TOM 
bon ss Cae ’ 


upnuem ft, # f,. 


DS 
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B 3aBHCHMOCTH OT COOTHOIICHHA BeJIHYHH KOMMOHCHTOB 9KOHOMH- 
YeECKOH XAPaKTePHCTHKH B PaCCMATPHBAeMbIX BaPHaHTaX BO3MOKHbI 
BOOOIILe CICLYIOWHE OCHOBHbIe Cy4aH BbIGopa OMHOTO H3 ABYX CpaB- 
HHBaeMbIX BapHalTOB, MOKa3saHHble Ha puc. Oo: wa K,, > Kg, 
(pue. 04,646) wu win K,, = K,,, (pune. 5,2). Mpa stom npnnumaer- 


CH KG SK ph: 


pres 





Puc. 5. Tpaduyeckoe conoctapenne BapHalTitnix 
9KOHOMHYeCCKHX XapakTepHcTHK 


a) 3 


ome 
Ctyaey 1 ~ 3 fpacy IT? 


T. @., No (2): aaa 


t= Tpacu gece 
K,—K',> He, ~ -M H 
I it Pa np fry = np fy ° (7) 
Tak Kak 
si 
i= Any ty ie Ah yy py bia 
H 
tI paca 
t=1 Anp Gp: Any CP yy pace» 
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TO, MOCTABIENS OTH BHaUeCHHS B (7), HMCCM: 


/ a 
i a (8) 
NP Cp yy, AP CP | 


Jlepas uacTb (8) HpeslcTaB.seT COOOIO CpOK OKYMACMOCTH IIPpeBhi- 
INCHUBIX NepBOHAvaIbHbIX 3aTpaT mo BapHality | 3a cucT exkero/ulofl 
3JKOHOMHH B COOTBCTCTBYIOULHX IIPAMBIX PaCXOMaX, CPaBHUTCIbHO C Ba- 
pHantom IT f,,, KoTOpbiit OKasbiBacTcCH OobIIe PacueTHOrO NepHo/ta, 


a notomy, AaKe ect Hay en, <— Anp ep > ClCAYET BbIOpaTh Ba- 


pHaur IT, 18 KOTOPOrO BOAHYHHA 9KOHOMHMeECKOH XapakTePHCTHKIL 
3A BECh PACHCTHULIT NCPHO/L BOICOM MeHbIIC, UCM JL BapHattra | 
(pHe. 5,a@). 


lad “) rae 
0) <7) f pacts -— 3, fpucuy]? 


4 ee oe 
iK fe K : " 
pe t 


ae race * 
4,» P yy yy cp} ‘ 


TakHM o6pa30M, B KOHUC pacueTHoro nepHoswa HMeeT MCCTO BHI- 
DABHHBAHHE BEHYHH SKOHOMHNeECKHX XapakTepHeTHK (puc. 5,6). 


B stom cay4ae Golee Uenecoo6pa3io BbIOpaTh BapHauT |, XoTH | 
Koce joporofi NO NepBoHauaJbHbIM 3aTpaTaM, 3aTO TpeOvIOULy 
McHbIMero pacxoka a9HepreTHuecKHX pecypcoB, yem BapHaT IT. 


B) Se frace] = ce fpacul] : 


T. ©, 
ee. f— fracu 
Ke ope Oe. id 
j '} ai a npt _ 
t=] i t= 


H, 


pt,* 


IIpH 9TOM CpOK BbIPABHHBAHHA BeEHYHH IKOHOMHUECKHX XapakTe- 
DHCTHK BapHaHToB | u IT f,. KAK NOKASHIBACT PHC, 9,6, MCHBINC Pace 
ueTHOrO UepHosla f, °° Cyaen - 

CoOTBeTCTBYIOHLHT CPpOK OKYNaeMOCTH 





jn ti 


T. @ TAK Ke Kak f,, MCHLUC L,,¢,- Llo9xTOMy BHIGOPy NOAWICAKHT Ba- 
pHaur f, 
r) 3 ao 


o>, 
Cfpgeus ” € fnac: fp’ 
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T. @€, aHHbIM C/Jlyual aHasornyeH culyualo a. Bpi6opy moasexHT Ba- 
puant II (puce. 5,e). 


Ecun NpAMbIe TOAOBbIe PaCXOJbl HMEIOT Ooulce HJIH MeHee HeH3- 
MCHHYIO B TCYCHHC PpacueTHOrO MepHosa BemHyHHy, T. e. Ho 
= Ay, oy» TO BMECTO rpadHyecKkoro MOCTPOCHHA ZKOHOMHUCCKHX Xa- 
PaKTCPHCTHK 3a BeCb PaCYeTHHIN NepvHod AIA BHIGOPa BapHaHTa Mocra- 
TOUHO ONPeeJHTb aHaJIHTHYeCKH 0 (2) 3HaAYeHHe ZKOHOMHUCCKOII 
XAPAKTCPHCTHKH 110 K@KAOMY H3 CPd4BHHBaCMbIX BaPHaHTOB TOJIbKO 
IPHMCHHTeIbHO K MOCeRHEMYy rOAY pacyeTHOrO NepHosa B BHC: 


: = K+ Has cp Lider . 


“€ thacn 
Boi6opy NOJWICMKHT TOT BapHaHT, WIA KOTOPOTrO oe UMeeT Ha- 
Clpacy 
HMCHbiIlee 3HAYCHHE, HalIPHMep BapHaHT I. 
= ay . ' 7 € a.) 4 f ee / 
COOTBeTCTBYIOULHH CpOK OKYIIae@MOCTH Cox AA CAVA ie wt K I 
K —K 
FL 
ae ee A 


oo } Tap CP yp iH np Cp ; 








OKA3bIBaeTCH UPH STOM, Kak NOKAa3aHO BbILIe, MCHbule f ecJIH 


a 


Je fpacul 3, loacu!! (puc. 5,6). 
Kak MOKa3BIBaeT CAeaHHbIi BbILe AHasIH3, BO BCeX CJlyyanx HpH 
ONpeeeHHH BeTHYHHDI Fy,,, YKA3AHHbIM BbIIe O6Pa30M (Lue, = 
=, WIM lpie, == €, ,), BbI6Opy NOMICKAT TOT BaPHaHT, AIT KO- 
TOPOrO CYMMaPHOe 3HAYCHHE SKOHOMHUeECKOH XapaKTePHCTHKH 3a NO- 
CCMHHH TOM packeTHOrO NephHOda 3.) pac, ABJIACTCA HAMMCHbLUIMM. 

Tipu stom, ecu ty << byaeys TOW boy < tyagy — BA Sostee Opo- 
roro MO M€PBOHaYaJIbHbIM 3aTPaTaM BapHaHTa. 

Ilostomy, ecm Tpe6yetcn ToAbKO, uTOOHI J,,. He MpeBbillialo npH- 
UATOTO fyuey, 6€3 YTOUHEHHA 3HAYCHHS f,,,-— MOCTATOUHO TIpH rpapu- 
ICCKOM TNOCTPOCHHH SKOHOMHMYECKHX XapaKTeEPHCTHK, OMpeweATh rpa- 
(PHYeCKH TOAbKO CPOK BbIPABHHBaHHA BEAMYMH 9KOHOMHUECKHX Xapak- 
TEPHCTHK, T. e. f,, TaK KaK COOTHOLUCHHA BeHUHH ft, H t nat Mtoe Ml 
tn.ey HMCIOT OMHHAKOBbIM XapaktTep. 


Takum o6pa3om, mpedaraemblit MeTOA 3HeEprod9KOHOMHUeCKHX KPH - 
TCPHEB 3aKJOUaeTCH B CJIEZYIOUICM. 


|. Ilo KawkOMy H3 BapHaHToB paccMaTpHBaemoro He preTHyecko- 
ro OObeKTA, COCTABJICHHbIX MPH MOMOLMIM MeTOsLa KOMMIeKCHOrO pac- 
CMOTPCHHA, ONpeemOTCA HEpreTHyeCKHe KPHTePHH, Malollue BO3- 
MOXHOCTh NOJIYYEHHA OLHHAKOBOFO 3aMaHHOrTO HapoOAHOXO3AHCTBeHHO- 
ro addekta npxw Tpe6yemoit ctenenu HaexKHoctTn 93Toro NOJTYUeHHA. 


2. Onpeseisorca WIA KaxK Oro H3 BapHaHTOB 2KOHOMHYeCKHe 
KPHT€pHH, a HMeHHO: 


pac 
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a) pacuetubiit nepHor f,,,,... I PHHHMaeMbII, CMOTpsl 10 Tpe6oBa- 
HIM Haposworo XossiicTBA, PaBIIbIM CPOKY CPeMEBSBCUICHHOT (Dit- 
BUNCCKOI A@MOPTH3alMH = PacCMaTPHBACMBIX ycranoBok fy, 4 HIE 
Cpoky MOpa/IbHO!T AMOPTH3ANHH TAKHX YeCTAUOBOK CF, 5 

6) 2KONOMHUCCKAT XAPAKTCPHCTHKA OG, HO KarKAOMY HS Cpapili- 
BACMbIX. BAPHAllTOB, KOTOPAaH IPH MePpCMeHHbIX B TCYeHHE PacleTHOLO 
HephOja ipsiMbixX ToAoBEIX pacxolax (1,7, °% Hay ep), CTpoUTed 
rpaPHUCcKH 3a Bech pacuerTHbit MepHoA Wis Goce yOONOrO ONPEste- 
ICHHS. CPCHHAX HPAMBIX TOAOBLIX pacxonoB /1,,, «3 B MPOTHBHOM C.ly- 
Hac, UpH Ay, ,= My, ep, AOCTATOUHY OMPCACHTb TOKO CYMMAPHble 
SHANCHHS 9IKOHOMHUCCKHX XAPAKTePHCTHK CPaBHHBaeMbIX BaPHauTOB, 
IPHMCHHTCJbHO K nociewHeMy roy pacueTHoro nepHosta. Flo skono- 
MHUCCKHM XaPaKTCPHCTHKAM CPaBHHBaeMbIX BaPHaHTOB NOvlyualoTesl 
CPCULHHe 3HAYCHHS @KCPOAHDIX TPSMbIX PaCXOMOB NO KaK OMY Ba- 
PHAHTY. 

3. TlonyueHHble JKOHOMHYECKHE NAPAKTCPHCTHKH LalOT BO3SMOZK- 
HOCTh ONPCACIHTh BeCIHYHHY OCHOBHOrO 3HCPrOSKOHOMHMUCCKOTO PH 
TCPHSH, a HM@€HHO — CPOKa OKYMACMOCTH HNPeCBbUHCHHA NepBOHadaslb- 
HbIX 3aTpaT No 6oslee ROPOFOMY BaPHaHTy 3a CUCT C*HKCPOAHOIL IKOUO- 
MHH B CpeMHHX TOMOBbIX TIPAMbIX pacXOMaX HO TOMY KC BAPHAalTY 
t.. T. C. CpOKa BbIPABHHBAHNA NO.IHbIX HEPBOHAVaIbHbIX 3aTPaT WH TO- 
‘LOBDIX IPAMBIX PACXOAOB NO CpaBHHBaCMbIM BapHaHTaM. 

4, Boi6opy NOMICKHT BAaPHauT C MeCIIbUICH BeTHUHMON IKOHOMH- 
UCCKOH XApaKTePHCTHKH B KOHUC PacueTHOTO TepHOsa, CeH NOTYNae- 
MbHi Jdist HETO CPOK OKYHaeMOCTH He NPCBbILUaeT AOUYCTHMOTO Cpoka 
OKYIae@MOCTH. 

IIpu 3TOM YTOUHEHHE BeAHUHHb! CpOKA OKYMaeMOCTH AVIS BbIOH- 
paeMOrTO BAPHAHTA MPOH3BOANTCH TOKO B CJyHasIX, KOPa OHO AB- 
CTC HEOOXOMUMBIM, HallpHMep, KOrAa Kak AblH H3 HECKOJIDKUX 
CPaBHHBaeMbIX BAaPHAHTOB HMeeT CpOK OKYMaeMOCTH (TO OTHOIICHHIO 
K TP@TbeMy BapHaHTY) MeHbIIHH pacucTHOorO NepHoda. 

B MpoTHBHOM c1y¥ae OCTATOUHO OMPeLeMHTb OCHOBHO COOTHOLIC- 
HHe BeJHUHH CpOKa BbIPABHHBa4HHH SQKOHOMHYECKHX XapakTepHncTHK 
t, W pacueTHoro NepHona. AnamOrHYHOe OCHOBHOe COOTHOUICHHE Ov- 
ICT HM€Tb MecCTO B JAHHOM BapHaHTe H AVI BeEJIHUHH ero CpOKa OKY- 
iWaemMocTuH f,, HW pacueTHOro MepHona. 

5. OKOHYaTEJIbBHbI BEIGOP BapHaHTa MOJOKeH HPOHSBOAHTbCS C 
VYCTOM CTENCHH YAOBJeTBOPEHHSA TOOaBCUHLIX TPeOoBaHHH HapoHO- 
ro XO3SHICTBa B OTHOUICHHH OOOPOHIIbIX, VC.TOBHH, 32paBOoOxpalCcHHa, 
CTPYKTYPbl MATCPHa-TbHbIX 3aTPaT, CPOKOB COOPyKCHHA H APYrHX. 

TIpH OMHAKOBbIX Z9KOHOMHYeCCKHX XapakTePHCTHKaX HW MPOuHX 
PaABHDIX YCJIOBHAX, BbI6opy MOMeKHT BapHaHT Cc MHHHMAJIBHBIMH 
CYMMAapHbIMH PacXO/laMH 9HeprerTHyeCKHX PecypcoB, B YaCTHOCTH — 
TONJIMBA. 

SHeprosKOHOMHUCCKHE KPHTEPHH, HpeWaracMble APYCAMB UBTOPa- 
MH H MPOCKTHbDIMH OPranh3allHAMH JI COHSMCPCHHA MepBOlavalib- 
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HbIX 3aTpaT (KanWTaoBOKenHil) SKCIIYAaTAWUHOHHbIX pacxosOB Non 
NaSBaHHAMH: <CpOKa OKYMaeMOCTH», «CpokKa pacuHpeHHoro Bocnpo- 
H3BONCTBa», «CpOKa BO3OOHOBJCHHA 3aTpaT», «CPpOKa KOMIeHCHpoBa- 
HHA» HT. 1., COMCPKAT B UHCUTele B MOABJIAIOULEM OOJIbLUMHCTBC 
Cy4acB CYMMApHBIC KalluTaJbHble 3aTpatbl, 6e3 yueta pasnoli wWIH- 
TOTPHOCTH AMOPTH3AUHH 3/IEMEHTOB YCTaHOBOK B*CPaBHHBaeMLIX Ba- 
pHaHTtax, 

IIpH 3tTOM B 3HaMeHaTeTe BbIPAKcHHs, ONPCACIMOWULerO aH bITi 
IHCPrOSKOHOMHYCCKHH KPHTepHH, NOMeulaetcs BMeECTO pe aracMoly 
PaSHOCTH IIPAMBIX TOMOBBIX PaCXOMOB Pa3HOCTb NOAHBIX eExKerosHDIX 
PaCxXOMOB, BKOUAA HW COOTBETCTBYIOUIMe AMOPTH3ALLHOHHbIe oTUUCJIC- 
NH, YO 3HAYMTCIBHO 3aBbILIaeT BEIMYHHY aHHoro KPHTepHaA H HC 
COOTBETCTBY€T OCHOBHOMY 3KOHOMHMYCCKOMY 3aKOHY COuMaJIH3Ma UC- 
IPCPBIBHOrO PoOcTa HW COBePIeHCTBOBAaHHA COuMasucTH4eCKoro NpPOH3- 
BOJCTBa Ha 6a3e BbICLIeiH TeXHHKH. CaeoBaTesbHo, WIA CpaBHHBae- 
MBIX BapHaHTOB NOJKHbI MpeLyCMaTPHBAThCH AMOPTH3ALLHOHHDIC oT- 
HCJICHHA OAHHAKOBOM BCJIHUHHbI, T. €. OHH HE JO KHBI (UrypupoBaTh 
B SHAMCHATEe MaHHOrO 3KOHOMHYeCKOrO KPHTepHaA. 

Ilostomy B pane cayuaen nomb30BaHHe - 9H ProsKOHOMHYCCKHMH 


KPHTCPHAMH APYrHX AaBTOPOB He MOXKeT MpHBecTH K BhIOopy onTH- 
MaJIbHOrO BapHaHtTa. 


Hue, B tTa6a. | npusogstes NPHMEPHbIe CPpOKH OKytaeMocTH (,,. 
lO MCTORY SHEPrOsKOHOMHUNCCKHX KpHTepHeR H COOTBETCTBYIONLHC 3Ha- 
‘CHUA CpoKa OKyMaemocTH ?¢’,., TloJlyyYaeMble No M€TOAHKEe, IIpaKkTH- 
KyYe€MOH APYrHMH aBTOpaMH H MPpOeCKTHBIMH OpraHH3allusMn. 


Ta6auya | 
Ipumepnple 3Hayennga f¢,,. 1 Eon (eT) 


a eee 








i [| 2 | ll 4 





fata, fa, = ta, fa, = 16 ta, fa, = 18 ta, 


DHeprosko ale fe tay ho oe K,= 25K 
HOMH4eCKHE Aap, 7 Ag, Anp , = 0,9 Aq, Hnp, = 0,15 Hy, Anp, ~ 0,1 Ha, 


KPHTCpHH . 
Anp = 1,5 Aq ,, Aap, = 2 Ha), Anp,, = 2a, Anp,, = 2,5 Ha, 


Ha, = 0,08 K Ay, = 0,08 K, Ha, = 0,05 K Ha, = 0,05 K 
Hq, = 9,08 K 2 Ag, == 0,08 H a Ha, = 0,08 K . Ha, = 0,08 K 











i | 8,3 9,6 3,4 5,3 
em 25 40 8 10,5 


63 


sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 


sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 


Taé6a. | coctaBlena (Litt Ppasnbly OTHOCHTCATbDUDIN SHAUCHHT CPCs: 
HHX B3BCHICHHDIX CPOKOB HOOT] AMOPTH3SALHH IHEPCCTHACEKOLO O00'b- 
CKTA B ABYX CPaBHHBaeMbIX RAPHAauTar fa, M ly7)5 PASHBIX SHAUCHHH 
CYMMAPHHIX NICPBOHANAIbHBIN 3aTpPAaT IO CpaBUHBaCMbIM BaplanTaM 
NV, out oe H PasHbiX COOTHOIMCHIH Ping san His Hy, re is 

Otnocutenbubic 3nauenus 4, npinith B TAG. | paBhyiMy: 

a) Juin BapHalttop 1—2: 


ie 0,08 K,; 
EP. 2 GOR Ts 5 
i : 


6) Ja BapHaHton 3-1: 
Aa, ee Us 3: 


HM 


SOS. Aus 


LI pu sTOM, Ha OCHOBAHHH H3JLOAKCHHOLO BBINIC, SHATCHiTs! fa. OFpPe- 
maestiotes uo (6): 


ae a Ki, 
a Hy ep i np Py 
a 3Hayenns f’,, Ho MopMy.e: 
Ko. K 
/ i 


fhe ie i 
06 Hap ep zz t Hay) (aw eo May) 


Kak HoKka3piBaer Tad.1, 1, Cpok OKYMaeMocTH (/). OUDCJCs CHAD 
HO HpakTHKYCMOll JOHBINC MCTOANKC, MOKCT BO HCCKOMTDRO pas npe- 
BHILATb CPOK OKYNACMOCTH fy, HOTVUCHHDHT HO MeTOAHKC, HpCsLTa- 
racMoli B JlaHHoli cTaTbe. B TaKHX clytaax HOJb3OBAHHE IHCPLOsKO- 
HOMHUCCKUMH KPHTCPHSAMH JLPYPHX aBTOPOB MOXKeT MPHBOANTh Ko BLE 
Gopy HeAocTaTOUHO PaUHOHaIbHOrO BapHaHnTa (Cc MCHbIUHMH [O.THDIMH 
HCPBOHATaJIbHbIMH 3aTpaTaMH). 

TIpeoKcHHble BHILIC MeTOJLbI JWI COCTABIICHHA 1 COMOCTABACHHS 
JHCOPPeTHVeCKHX BAaPHaHTOB MOLYT ObITh HPHMCHCIILI, ¢ COOTBCTCTBYIO- 
HLIMH KOPPCKTHBAMH, AJIT CocTARJICHHs H BLIOOPA BAPHAHTOB TAKAC 
B APYrHX OOWacTAX HapoAHOrO XO3HHCTBA. 


Iloctynueia 25/X1 1957 r. 
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Kano, mexn. Hayx, 004. 17, H, MATXAIIOB, 
unzc., LO. A. THETPOB 


CXEMA JJIA NOCJENOBATEJIBHOFO COEQMHEHHS 
KOMMYTHPYHOULHX MPHBOPOB B MOLMLHbIX 
BbICOKOBOJIBTHbIX TEHEPATOPAX MPAMOYIOJIbHbIX 
HMIYJIbCOB 


Bspenenue 


B nocwegvee BpeMA YacTO Tpe6yeTca reHepHpoBaHue RIEKTPHYec- 
KHX HMIIYJIbCOB TIPAMOYFOJIbHOH QOpMbI OYeHb GOOJbIOH MOULHOCTH 
(IOpARKa AeCATKOB MeraBaTT) H BbICOKOrO HalpAKeHHA, MpeBpocxons- 
IHX Kak MOUJHOCTH, TaK H HOMHHAJIbHbIe HaMpAKeHHA CYULECTBYI- 
WWMX KOMMYTHPYIOWHX MpHOOpoB — HMNYJbCHbIX THPATPOHOB H 3U1eK- 
TPOHHBIX MOAYAATOPHbIX JamMM, I[po6jemMa KOMMYTHpOBaHHA WM KOMMY- 
THPYIOWHX MPHOOPOB B MOMOOHLIX MMNYAbCHbIX yCTaHOBKaXx ABAAeTCH 
BeCbMa OCTpPOH. B CBA3H C 3THM O4eHb 4aCTO BO3HHKaeT HeOGOxomH- 
MOCTbh B NOCHEAOBATCIbHOM COC@AHHEHHH UMMIIY/IbCHbIX KOMMYTHPYIO- 
IHX TIpH6opos. 

B aToH cTaTbe aeTCA KpaTKOe OMHCaHHe BbINOMHeEHHA CXeMBI No- 
CIEROBATEIbHOPO COCAHHEHHA QJICEKTPOHHEIX H HOHHEIX KOMMYTHPYt0- 
WHX MpHOopos, c ycnexoM MpHMeHeHHOM B HEKOTOPbIX MOLIHbIX 
HMITYJIBCHbIX TeHepaTopax. 

TloceqoBaTebHoe coe/lMHeHHe KOMMYTHPylOWHX TpHOoOpoB ocy- 
IMECTBIACTCA B XOPOWIO H3BeECTHOH cxeMe yMHOxKeHHA ApKadbesa— 
Mapkca, HO To CpaBHeHHoO C OObIYHBIM HCNOHeHHeM TIPHHATAA cxemMa 
OOMaLaeT PAJIOM BaKHUbIX B KOHCTPYKTHBHOM OTHOUICHHH JOCTOHHCTB. 

Paapyeluive BbIrOgbl HCNO/b30BAHHA CXeMBI YMHOKeHHA WIA pac- 
CMATPHBaeMbIX ikeJleH TAKOBBI: 

1. Lfenu katonop Bcex swam Haxo_aTca HOPMaJibHO B may3ax 
MEXAY HMINYIbCaMH NO MOTCHUHaIOM 3CMJIH; TOJbKO B MOMECHTDI 
OTHHPaHHA JaMI KaTOAbI H CeTKH Jami (KpoMe nepsoit) nOmyu alot 
KPaTKOBPeMeHHO BbICOKHE HUMIIYJIbCHbIC NOTCHUHAVJIBI. 
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2 Pacripenesrenie Ha pAyKeuHA MCACTN TaMiaMi Bb WaAy3an Mezis/is 


MMITVIbCaMH [HodydaetTcs HanGosCe O1aFOUPHSITHDIM, AaBTOMATIMTCCKE, 
6e3 CHCUHAIbIDIX Mep, HCKMOUAIOTCA NepenanpAKCHHA Ha OTJLETIPIDES 
aMiHaX. 

3. Tia 3apama cxeMbl TpeOyercsd HCTOUNMK NHTANHA C HATIpAAe 
HHOM 3HA4UHTCIbHO M@HbIUHM, YOM @MIAHTY/La BDIXOAUOPO HMTYATbCItO- 
ro Waupsokeria (8 3aBHCHMOCTH OT UHCAa cTYHeHeH CXeMbI). 

[iph mpakTHyeckOM BbINOJHeEHHH CXEMbE YMUOAKCHHA C OODIMTLDIMH 
JHEKTPOHHDIMH H HOHHBIMH IPHOOpaMH BOSHHKAaeT PAL Tpy AHocTel, 
CBASAHNbIX ¢c O6ecmeyeHHeM: 

a) MHTAHHA HaKaJiOB NOCJeAYIOUINX NAMM, KATOAb! KOTOPHIX MOcTY- 
yaloT BbICOKHe MOTeHIUHaJIbI; 

6) nogaun cMeleHHH Ha vipaBatoulne WH IKpPaHlible CeTKH, 

B) NOayn YMpaBIAIOWHX HMIMYIbCOB Ha CeTKH HOC TCILVIONLEAS 
aM; 

r) HeO6OXOAHMOH ObICTPOTH! 3apAaa WeENOYKH HAKONATCUPHDIN KOT 
jencatopos, oco6eHho pH OoAbINOH YacTOTe MOCHLIOK. 

[IpuMeHeliHe OTCbHDIX H3OAHPYIOMWMMX TpavcPopMaTOpoOB /LlA THT 
Talus HaKaAOB HW CeTOK WaMmM esaeT CXeMY BeCbMa FpOMO3AKOH 1 
HeVLOGHOH B KOHCTPYKTHBHOM OTHOLWICHHH., 

B paccMaTpHBaeMbIX HH%Ke YCTPOMCTBAX 9TH TPY/AHOCTH B SHAH 
T@JIbHOH CTeENeHH TIpeOMOMeHbI H, TAKHM OOPa30M, HMeeTCA BO3SMOA- 
NocTbh Golee IWHPOKOFO MCHOMb30BAHHA CXEMbI YMHOAKCHHA JIA Pee 
)PHPOBAHHA MOULHBIX TIPAMOYTOJIbHbIX HMIYIbCOR. Onucainve cxeMb! 
TaeTCH JIA HAMIALHOCTH PasleJIbHO: JIA KOMMYTHPYIOULHX npHOopos 
Tltla THPaTpOHOB HW IICKTPOHHBIX MOJLYIATOPHbIX JaMIT, 


1. Cxema yMHOKeHHA Ha THPATPOHaXx 


CxeMa yYMIOKCHHS C MPHMCHCHHOM THPaTPOHOB JWI HMITYTbCHOro 
renepatopa c (OPMHPYIONLCH IeNbIO MpeskcTaBJeHa Wa Pe, 1. Jha 
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ONPCLCICHHOCTH H306PaKeHa TPCXCTYNeHYaTAaH CXCMa; BOOOILe, CXeMA 
MOMKeT HMeTb “2 CTYNeHeH., 

OcHOBHBIM SAIEMCHTOM CXeMBI, HapaAMmy C 3anacalwluMuy JHCPrHto 
KoNAcHCaTOpaMu Ci, Cy, C3 wu THpaTponamMu Jj, Jo, JI3, saBanetes 
MHOFOOOMOTOUHbIK APOCceIb CO CTAJIbHbIM Ce€PAC4UHHKOM, OOMOTKH KO- 
TOpOrO Ha CXe€Me H30OPaxKeubl B BUAe KaTYLWeK HHAYKTHBHOCTH. Cep- 
euHHK ApocceA Ha6Upaetca H3 JICHTOUHOH CTaH THNa XBIT tonmutn- 
HoH mopsgka 0,05—0,08 mm npn AMMTeAbHOCTAX HMMNYyIBCOB OT 
1 mkcekK. 4 OombWe. O6MoTKH — OfHOCJIONMHbIe, BCe C OLMHAKOBbIM 
NHCJINM BHTKOB. CxeMa OOMOTOK Apoccein H306paxKeHa Ha puc. 2. 








r 
aa 
4 / \ b & ft) i 
&L 
i} | 
/ till 
5 9 7 
Meo oo 
Puce. 2 


Ilo o603HaueHHAM KOHILOB OOMOTOK MOXKHO CONOCTABHTb CXeMbI 
puc. | uw puc. 2 u yOeaqHTbCH, UTO KaTYWIKAaM BepXHero Meya CxXeMbI 
puc. 1 cooTBeTcTBy!0T O6OMOTKH Ha JJeBOM cepmeuHHKe ampoccens, a 
CABOCHHBIM KaTyliikKaM HH&KHerO Mieuva— OOMOTKH Ha MpaBoM cep- 
NeuHHKe. 

Kak MOXKHO BHACTbh H3 CXEMBI, HaKAaJIbI BCeX JaMM MUTAaloTCA Nocse- 
AOBATeJIbHO OT OJHOTO O6uULerO HCTOUHHKa, HaxOAAuleroca Non no- 
TCHUHAJIOM 3CMJIH, Yepes NapHble OOMOTKH MpaBoro cepmeuHHKa. Tak 
Kak OOMOTKH HMelOT O/MHAKOBOe HanpaBJleHHe HAMOTKH, TO NOTOKH 
OT IpaMOrO H OOpaTHOTO TOKOB Hakala MOJHOCTbIO KOMMeHCHpyIoTca. 
[IpH TakKOM MHTaHHU TOKH HakaJla OTAebHBIX laMn NOIY4aloTcs OH- 
HaKOBBIMH, CCJIH CYIUeCTBeEHHO NOTYYHTb OMHAKOBble HanpsxKeHHA 
HaKaJIOB, TO CJI€LYeT BKJHOUHTb COOTBETCTBEHHO MoOsOOpanHble WyH- 
THPylOlUlHe CONPOTHBJIEHHA. 

Sapa KOHZeHCATOPOB MpoH3sBonHTCA Yepes COOTBETCTBYIOIIHe 06- 
MOTKH Ha JICBOM H NpaBOM Cep/leyHHKe; HallpaBJIeHHA HAMOTKH 9THX 
OOMOTOK TaKOBbI, YTO NMOTOKH OT paBHbIX MO BeHUMHe NPAMBIX H 
OOPaTHbIX 3apANHbIX TOKOB B34aHMHO KOMneHcHpyiotcs. Tlostomy 3a- 
PAA WENOYUKH KOHAeCHCATOPOB MPOH3BOANTCH yepes HeGOJIbUIHE NO Be- 
AHMHHE HHAYKTHBHOCTH PpacceAHHA OOMOTOK, ¥TO OGecneunBaeT HYX- 
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Hyio Gbierpoty sapsAa. pr oTubpaimin aM TOK PaspsaALa KOWLCH- 
CATOPOB, KPOME OCHOBLGT HAarPyZOUHOM UCHH, UACTHUHO OTBCTBACTEN 
8 OOMOTKH JLPOCCeH, HO IPH ITOM HOTOKH OT BCCX OTBCTBVISHOULANCS 
ToKOR 6y/yT cKJabiBaTbes!. Bo pesysbTaTe, HUAYKTHBIMOCTH OOMOTOK 
OVAYT UMCTb 3HAUHTCADHYIO BCJMUKHY, H, COOTBCTCTBCITO, TOKH OTBCT- 
BIICHHS! MOFYT ObITD OTPaHICHbE LO OOOO Ma-TOPO SUANCIIHS, Tpe 
6yemMoro YeJIOBHAMH Vy LOB CTBOPHTCbHOL pa6oTbl BCCH CXCMDI. 

HanpsokenHe CMCHICHHA Ha CCTKH MOCTCAYIONMIX Tamil MOAT) lig- 
HABATb PaZHUHbIM OOPasoM. Fa pHe. | noka3aH IpocTeHHil coco 
NOMA CMCULCHHA — OT OGINCTO HCTONHHKa NePe3 BHICOKOBOJDTITDIS 
OolbulHe conpoTuBcHHsa RR (nopsxaKa AecATka mMeromMos). Moykio 
TAKKCE NOMABATH HANpPsKCHHS CMEIUCHHA Ha COTKH HOCTCAYIOULES 
HAMIL YEPCS MONOAHUTCAbIULIE OOMOTKH, HaTO7KCHHBIC Ha COOTBETCT- 
BYIOUMC OOMOTKH Hakata, Kak 9TO CACTaHO HHAKC B cxeMe C¢ MOJLY- 
JSITOPIbIMA JTAMILaMH. 

VipaBaAstOllail HMITV Ibe HOaeTces Ha CeTKy HepBOH aMMpl. OTH 
pale NepBOll AaMIbl UPHBOUT bk ABTOMATHICCKONY OTHIDAHHIO BCLN 
HocleAyIOWAX Jamil, [pH stom, Kak NOKa3aJIM OLDITHI, OOCCHCUUBACT- 
cs BuOIC ucrKad pabotra cxembl. ABToMaTHuecKoe OTHHPAaHhe MOCAC- 
NVIOULCH aMIIb! IPH OTMUPaHhk NPCAbIAVILCH, OUCBHAHO, BUISHIBACTC! 
TOM, UTO CC COTKA H3-34 EMKOCTH Ha 3CMTIO COXDAHHET Ha HCKOTOPOC 
Madoc BpeMs CBO MP@KHHH TOTCHILMa B MOMCHT, KOM/1La KaTO HO- 
WYuUaeT BBICOKHH OTPHUATEIbHbI MOTeHUHa HOC.1e OTNHPAHHsA TMPC/LbI- 
JLYULCH J1aMITBI. 

Takum o6pa30M, W3 H3A0%KeHHOrO CTeslyeT, YTO OHI Apocee’) 
3aMCHAeT PAL H3OAMPYIOIWNX TpancopMaTopoB NKTANMAA Hakaop H 
YCTPOHCTR CMCIICHHs 1A BCeX MoceAyIOMAX -TaMIl, a TakKKE BCC 
BAPSJUIbIC COMPOTHBCHHA, KOTOPHIC NOHaHOOHHcb 6bl SPH OObINHOM 
HeHomHeHHH cxeMpl. TIpH 3TOM KpOMC 9KOHOMHH H YNPONLCHHA KOM: 
CTPYKTHBHOPO BbINOJHCHHA JLOCTHTAaeTCT KOMNAKTHOCTh BCCTO ycTPpoHu- 
CTBA H BO3MOX%KHOCTh NOYYCHHSH MHHHMAJIbHOTO KOHTYyPa JWT HM: 
NYIbCHOrTO TOKA, YTO OVeHb BAKO B CTyYae PCHCPHPOBAaHin KOPOTKHX 
uMiy.tpcos. PexHM pa6oTbl Apocceim NoTyWaeTcA BHC HJICHTHU- 
IIbIM C PC@KAMOM PaOOTH HMIMYIbPCHBIX tTparictbopMatopor. Tpaucop- 
MHPYIONLHX YHHMOJAIPHbIC HMIMYIbCpL. TleiicTBHTe IbHO, B Hav3axX MOK- 
ty HMNyJbCaMH MATHITHbIC MOTOKH O6MOTOK CKOMNeCHCHPOBAHb! HB 
CCPACUHHKeE ApocceIs MOTOKA HT. TlotokK B CepiCUHHKe MOABTHCTCS 
TOAbBKO B MOMCHT OTHHPAaluA aMIT H pacTeT BO BPCMCHH, joCTHT Ay 
MaKCHMyMa B KoHuUc HMiybca. pn 3sToM BO BCex O6MOTKAX JLPoc- 
CCI HHLYKTHPYIOTCS HMIYIbCHDIC HATIPS2KCHIN, 61H3KHe TO (opMe 
HANpPAMKEHHAM Ha sallacalolwWlHx KOHMCHCATOPAaX. | 


2. Cxema YMHOMKeHHA C MOLY AATOPHEIMH aMMaMu 


Tpexetynenuatas CXCMa YMHOMKEeHHA C WICKTPOUNDIME MONLY-1NTOP- 
HbIMH JlaMuaMu (TpHOsaMH) B KayecTBe KOMMYTHPYIOUltn NpPHOOPOB 
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NpuBeweHa Ha puc. 3. CxeMa oO6MOTOK ApocceJia aHavloruunHa cxemMe 
puc. 2. M3 paccmotpeuusa pue. 3 serko BHgeTD, YTO MMTaHNe HaKaNb- 
HbIX eneH JIaMil, a TaKKEe 3apsa wenouKkn KOHJCHCATOPOB NpOH3Bo- 
AUTCA Tak Ke, KaK H B pasOOpaHHOH Rblliie CXxeMe c THpaTponamn. Ha- 
IpaKCHHE CMeHIeCHHA Ha YIpaBJAIOuLMe CeTKH aMM Nomactca yepes 
JONOAHHTCUIbHbIe OOMOTKH, HaJIOHKeHHDIC CBeEPXY HAKaJIDHbIX OOMOTOK. 
Ec JlaMuUbl AMCIOT IKPAHHbIC CETKH, TO CMCHICHHA Ha 3TH CCTKH Mo- 
TYT ObITh NOJLAHDI TAKUM 3KO O6Ppa3soM YEpe3s NOBHIC JLONOAHHTebEbIE 
OOMOTKH. 


j ; | 
‘ 500 000 TOO ey 
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Puce. 3 


j,i roauud Ha CeTKH ynpaBAAIOULAX NpsAMOYyrosBHDIX HMITYIbCOB 
NPHMCHACTCH CIHCIHAIbHbIH =MHOPOOOMOTOYHDIt HMIYJbCHBIA Tpatic- 
(bopMaTop, o6o3HayeHHbIit Ha puc. 3 yepes HT. 

IIpu cooTBeTcTBy!ouleM 1paBHJIbHOM mpoekTHpoBaHun, (opMa UM- 
NYAIbCOB pa3JIHYHBIX OOMOTOK NOJyYaeTCA MpaKTHYeCKH OMMHAKOBOIT. 
Tako cnoco6 ynpaBaeHua, Kak noka3alH ONbITbI, O6ecneunBacr 
BNOHE YHOBJETBOPHTeIbHy!O PaOOTy CXeMbI MPH CaMbIX pa3/1HUHbIX 
POKHMAX, 

Ecaim CXeMa HMMYJIbCHOrO FeHepaTopa AOwKHA padotatTb NpH duKk- 
CHPOBAHHOM BbIXOXHOM HalipsAKeHHH, TO MOXKHO OG6OliTHCh 6C3 cHe- 
MHAABNOPO YIPABISHIONerO HMNYIbCHOrO TPaHCPOpMaTOpAa: HMIYAbCHI 
WIA YUPABCHHA MOCICAYIOMNLMMH JTaMHaMH MOryT ObITh HowVvyeHD! 
NPH HOMOULH COOTBCTCTBYIOILHM OOpa3somM NONO6paunblxX OTMAeK OT TeX 
OOMOTOK JLpOCCeA, MO KOTOPbIM HOJLBOJLUTCH CMCIHILCHHE, 
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3. TipoexTtupoBanHve ApoccesA 


TlpoekTHpoBaHhe ApoccedA 1O1AKHO BeECTHCb H3 OCHOBHOrFO YcCdl0- 
BHA OrpaHHyeHHA 10 NpeAeMbHO-LONYCTHMOH BCAMWHbE HMIYTBCHONO 
ToKa, OTBeTBASIOLerocs B OOMOTKH ApocceTA Mpil OTHHPaHH JraMIl. 
Hauune 9TOrO HHAYKTHBHOrO WYyHTa MPHBOAHT Kk JLONONHHTGIDHOMY 
pa3spay KOHJeCHCaTOPOB H CHH2KCHHIO BS HANPSKeEHHT WH 2Ke K HCKO- 
TOPOMY HCKaKeHHIO BHIXOAHOTO HMM IbCa. 


PaccMoTpHM BHaYade pacueT ApocceA ATA CXCMbI © 301CKT POH bI- 
MH MOYJATOPHBIMH JaMiaMu. BywemM npermomaaraTb CMKOCTH 3alla- 
CAIOULHX KOMJenCaTOpOR OAHHAKOBDIMH. 


Tak Kak OObINHO ZONycTHMOe CHHKeNHE BepuInHh! HMily.1bea Obt- 
BACT OUCH HEGOAbUINM, TO TIPH NpeHeOpexenHy CVuaTOM HajipsizKe Hil sl 
1) KOHACHCATOPAaX MOXKHO HPRHOHWKEHHO NDPHHATL, NTO TOK, OTBCT- 
BIISHOULHIICA B OHY H3 OOMOTOK [Lpoccee.ts, OyNeT HapacTaTL BO Bpe- 
MCHH Ho summeaHoMy 3akony. K KoHWy HMHydbca ¢ MAKCHMa.ERHOU 
pacueTHOH JWIHTCIbHOCTbIO Cro BEJIHUHHA COCTABHT 


U 
l= (1) 


“ 


rie U — HanpskeHHe, 20 KOTOpOTO 3apAKeNnhl KOHACHCATOP HI, 
[. — WHAYKTHBHOCTh ONHOH OOMOTKH APOCces. 


HTpegetbno-OHYCTHMYIO BCTHUHHY TOKA NeTKO CBIBATh © BbISLIRAC: 
MLIM HM JLOMOJHHTCIDHDIM CoaqOM HalipwKcHua Ha KOI ACHE aTOpaNX 
AU. ornocntenbHoe «3HaveHiie KOTOPOTO HC 1OTAKHO  LPeCBOCNOJLUT! 
HCKOTOPO! MawOH BeTHUHEEDI. Tlocre oTMHPAaHHst Tall KAKI KOW- 
neticaTop (KpoMe 1ocTeHeroO) LONOHHTe.TBHO K HaArpyske paspa- 
KACTCH UePCS {ABE HapacP1ebHO-COCAMHCHHBTC OOMOTKIE JIpoesG TA. 
paCcXOAYeMbHT IPH ITOM 3apst UPA vuete JHHeTHOrO TapacTaniiy TO° 
KOB COCTABHT 


MOA See, (2) 


Orelosla, HHLYKTHBHOCTb ONHOH OOMOTKH ApocceA MOMKHA ObITh 


li] ote ae 
Lag ae BOG. (3) 
= AU 
rite 5U/ = am FLOUVC THM dit BC. THUAN a OTHOCHT@eGIbBHOTO TOHOAH HT CUT b- 
Horo CHasla Hal ps aKeCHiHs H3-3a TOKA B OOMOTKAaX 
jpocces. 


Hoege yeTaloneHist HY KHOTL BOMUHITbE  HILLYKTABITOCTE GOMOTKH 
Apocce.si, HCOGXOAIMO BIOPATh WHCIO CC BHTKOB Now CCuUCHHe cTacl 
cepyeunHka S [cw]. 
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Tak Kak NOTOK B CepfeuHHKe co3smaetca 2n O6MOTKaMH, KOTOPHI 
OOTeKalOTCA TOKOM / H HMeIOT PaBHOe YHCIO BHTKOB N, TO WIA WHAYK- 
THBHOCTH OAHOH OOMOTKH TOJY4HM 


1 Mas .$ 
L — pasa iin [en], (4) 


re /—cpenqHAA WIMHa MarHuTHor HEM, CM: 
f. — apdekTHBHaA MarHHuTHasr NPOHHILACMOCTh CTaJIH, YUHTbI- 
Baloilad PaSMarHHUABalolee JLCHCTBHE BUXPeBbIX TOKOB. 


BeawuHHa |, MeHbIHe MpOHHiaeMOcTH CTaJH IPH YCTAHOBHBILEM- 
CH YHHINOIAPHOM HAMa@rHHUMBaHHH HU 3a4BHCHT OT AVJIMTebHOCTH HM- 
NYIbCa, YACbHOrO CONPOTHBACHHA HW TOJIULHHbI JIMCTOB; B PYKOBOJCT- 
Bax MO PpacdeTaM HMIIyJIbCHBIX TpaHCPOPMaTOPOB MOKHO HaliTu co- 
OTBETCTBYIOMLHe TPaMuKH AIA ee onpesetenus [.1]. 

CpeQHAA AJIMHa MA@rHHTHO!l Wen 6yLeT 3aBHCeTb OT YHCa BHTKOB 
H KOHCTPyKTHBHOrO pa3Mepa A (puc. 2). 


1 = 2(h-+) = 2(Nd-+2), (5) 


rie 4 — BbICOTa O6MOTOK: 
d — ,waMeTp mpoBona c “301K UHelL. 


BeawunHa 4 MoxkKeT 6bITb NPHOIH3HTC/IbHO OlleHeHAa Mo lpeanowarae- 
MOH WIMPHHe OKHa cepseuHHka. JiMaMeTp npoBoga oueBHAHO MomKeH 
BbIOHpaTbcA H3 adekTHBHOrO 3HAYeHHA CYMMapHOro TOKa, cocTaB- 
JIA@MOTO H3 TOKOB HaKaJla, 34pAAHOTO MH HMMYIbCHOrO. 


C yuerom (5), HHAYKTHBHOCTD BbIpasHTca 


2 THteNFS-2n-10~-9 
ems 7 oes cae (6) 
Bri6op ceveHua CepteuHHKa HW 4MCa BUTKOB 43 (6) AomKeH NpOH3- 
BOMHTLCA KPOME YC/JIOBHA NOJYYeHHA MMHHMAJIbHOrTO pa3mepa cep- 
JC4UHHKaA TaKkKxKe H3 TOro YCJIOBHA, yTOODI Hal PAKEHHOCTh MArHHTHOTO 
HGS B CepeuHHKe 


H — OA NI-2n 


j [9] (7) 





HaxO/Wacb B OOACTH, re HeT elle 3HAUHTeMbHOrO HaCHILLeHHA. ast 
J€HTOUHOK cTamM XBIT npenerbuyro BeauunnHy H MoxKHO NpHHHMAaTb 
npHMepHo B 10—12 9. 


Ec.lH TIpH 3TOM HeO6XOMHMOC YHCIO BHTKOB NOJIYYaeTCH CAHUIKOM 
MaJibIM, YTO MOMKET MPHBECTH K UPC3MePpHOH PasHocTH NOTCHILMAJIOB 
MOAKAY COCCNUHMH BHTKAMH, CeAyeT YBeIHUATbh HHAYKTHBHOCTD 
JIpocces. | 
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He npeactaBiaet Tpyka paccuHTaTb NO NPHBCeHHBIM COOTHOULS 
HHAM HeCKOJbKO BaAPHAHTOB Pa3/IHUHbIX CeUCHHIT H YACTa BUTKOB TH 
BbIOpaTb H3 HHX HaHOo.lee mpHeMAeMBIM. 


CnenyeT HMeTb BBHAY, YTO HHAYKTMBHOCTD Apocce.TA OKASHIBACT 
OobuIOe BIHAHHe Ha cnag XBocTa HMMyJbca noc.ic 3alhpabins “Tami. 
CxemMa 3aMCHleHHA NepexoxHore mpouecca 3fecb OykeT COCTOATD HS 
HapaJ1e.TbHO-COe AHHEHHDIX 3apsKeHHON CMKOCTH (Harpy3kH H iapa- 
3UTHOH), Harpy30uHOro COMpPOTHBJIeCHHA H IKBHBACHTHOH HHAVKTHB- 


| a ) 
HOCTH ApocceJA L,=L\| 1-4-5 } ¢ HayambHbIM TOKOM /, MHAYKTHB- 


HocTh Ly; 6yneT yObICTPATh cha, HO HMeeTCA BOSMOAMNOCTD HOABAC- 
Hua Korc6aunli. Bri6pannoe 3Ha4yeHHe HHAYKTHBHOCTH = Apocce.dil 
NOJKHO 6bITb HpoBepeHo MO YCJIOBHAM Ha XBocTe HMMYJIbCd. Een 
NOABICHHeE Kome6aHHli HeH36exKHO, TO C1IeyeT NPHMeHHTb PacAlilye 
JLHOJLbI. 

Pacuer jlpoccesIa Ast CXeMbI ¢ THPATPOHaMH AOJKCH lM POH3BO- 
HTbCA BTAKOM Ke NopsAKe. OcHoOBNOe OTIMNHE 34€Cb COCTOHT B TOM, 
UTO HPH OTKPBITHH THPATPOHOB HalpskeHWe Ha KOHLEHCATS)P Ar HC 
OCTACTCS| HOCTOSHHBIM, a cHamaeT JO HYJIA NpHMepHoO No HHCHHOMY 
3AKOHV; COOTBETCTBEHHG, TOK, OTBCTB-ALIOULAHCA B OOMOTKH Apocee Ts, 
OyLeCT MCHSTbCH MO HHOMY 3aKOHY. MMenio, IPH MpHOWKCHHOM TIPH- 
ISITHH cTHHeiioro cnaaHia HanpsaxcHHA Ha KOHJeHCATOPAaNn 





| t 
u(t) = U(1— +) Octe: 
TOK B OOMOTKeE BZpoccesiaA GyAeT HapactaTh MO 3aKOHY 
: U t? 2 . 
{ =0= | ft — y ~ () ay ft es WS 


[IpH upounx paBHbIX yCOBHAX TOK 3/eCh MeHbIIC, HCM B Cilytae NO- 
CTOSHCTBa HanipsKeHHs. Tlostomy Apoccelb, pacCUHTAHHIH MO BbILIe- 
NPHBCMEHHbIM YCOBHAM, OyReT NPATONEH C HCKOTOPbIM 3anacoM I {Ws 
CXCMbI C THPATPOHAaMH. 

Jlis oGecneveHHaA HYKHOM H30JAWHH APOCCCb MOUKeH HOMe- 
ILaTbest B OAK ¢ MacvJioM. H30nslHst OOMOTOK OT CTEPKHCH CCP LetuIH- 
Ka H Apyr oT Apyra MoxKeT 6bITh HOO YHCTO MACJIAHOH, sIH60 6y- 
MaKHO-MacasHolt (KaGetbHaa OyMara), TlocmeqHHN BH 430.1 1H 
pole B BBIMOJHEHHH. 

Tak Kak UHCIO HAPyXHbIX BbIBOMOB APOCcceA MOBOALHO BCAHKO, 
TO MOKCT OKAZATHEH LWelecoo6pasHbiIM HMeTb KPBILIKY OKA H3 H30- 
wHpylollero MaTepHala. 

PaccTromHHe M@KAY OTACIbHDIMH CIOSMH-OOMOTKAMIL JLONDKHO BbI- 
OUpaTLes H3 YCIOBAH: 

a) OTCYTCTBHA paspAAOB (C 3anacoM); 
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6) orpaHH¥eHHA eMKOCTH MexKAyY OGOMOTKAMH JO HeKOTOpO!i jo- 
NYCTHMOH BeJIHUHHbI. CAHUWIKOM OoOJbUIaA Napa3HTHaA EMKOCTb MOKET 
YXYMIWHTb MOpMy BbIXOMHOrO HMMNYywbca. 

CyllecTBeHHO OCHHTb NOTepH 3HEprHH B Apocceme. BBugzy Ma.to- 
ro 4HC/la BHTKOB NoTepv 39HeprHH B OOMOTKAX (B MeqH), Kak MpaBH- 
0, HeBevIHKH. TlorepH *e B cepfeuHHKe OYAYT COCTABJATbCA, T.1aB- 
HbIM O6pa30M, H3 NOTepb Ha BUXpeBble TOKH, KOTOPble 6yLYT BOSHH- 
KaTb IIPH HMITYJIbCHOM HaMArHHYeHHH JIMCTOB CTaJIM. OleHKa 3/LeCb 
MOXKET ObITh MpPOH3BeMeHa Tak Ke, KaK 3TO MeTaeTCH JIA HMITYJIbC- 
HbIX TpaHCpopMarTopos |.1 ]. 


BpiBoxbi 


1]. OnucaHHble CX€MbI MO3BOJIAIOT OTHOCHTeEAbHO NMpOCTO CTPOHTb 
MOIMLHbI€ = HMIMYJIbCHbIe TeHeEPATOPbI C BbICOKHMH BbIXORHBIMH HArIpsi- 
2KEHHAMH, MPeBbIINAaOIL4MH HOMHHAIbHbIC HalpxAxeHHA MpHMeHAeMbIX 
Jami. 

2. IIpHMeHeHHeM CMeWHaIbHOrO Apocce@ MOCTHTHYT PsA OUCH 
CYILECTBEHHBIX AOCTOHHCTB B OTHOLWICHHM MPOCTOTHI H KOMMaKTHOCTH 
KOHCTPYKTHBHOFO BbINOJIHCHHH CXEMBI. 

3. Ha ocHose cBefeHHH, NPHBeEACHHBIX B CTATbC, BO3MOKIIO I1PO- 
CKTHPOBaHHe Apocce.ts. 


JIATEPATYPA 


1. Aetanu vw 3ieMenTH! paAHONOKaHOHHiIX cTanlHi, Tlepenon no pert. 
TH. Bpektt6apra, «Cos. Pano», 1952. 


Moctynuna 10/X 1956 r 
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Acnupanm E, A, XATEMEUCTIP 


METOLMKA PACHETA AHHAMHKH MPOLECCA 
YCKOPEHHOrFO ANBC KPYNHEiX rH JLPOPFEHEPATOPOB | 


BpemeuHe 


Yekopeniioe aBToMaATHUCCKOC NOBTOPHOe BKMOYCHHC C CAMOCHI- 
xponnsaiuneii (YATIBC) paspaboTaHo H O6OCHOBAlIO B paboTe aBTo- 
pa |. 

B pamioi pa6ote aetcs MeTOAHKa pacdeta (SHAYHTEIbHO YIpPo- 
ILCHHasl)  QWI@KTPHYeCKHX HH THAPOMeXaHHYCCKHX — MPOLecco’ pit 
VAIIBC (pue. 1). Sta MeToaHKa AaeT BOSMOAHOCTh B KAKTOM KOU- 
KpeTHOM CJly4ae, 3HaH 3aBOUCKHe MaHHbie TrenepaTopa i TYPOHbI I 
UMead MATCPHabl NPOCTCHUINX CTAHAAPTHBIX ONSITOB HO c6pocy Ho- 
MHHaJIbHOH Harpy3KH MH TauleHHlo MO/A, PacCCMHTaTb ONTHMA@JIbHBIM JJIs 
naHHoro reHepatopa (HIM 3KBUBaJIeHTHOrTO TeHepaTopa, CCIM CXCMA 
VATIBC oxBaTbipact HecKOIbKO reHepaTopoB) Npowecc VAIIBC, ne 
ipH6eras K Ce@pHH OMbITOB HO VATIBC, noctaHoBka KOTOpbIX TpeOyeT 
CHeLHAbHOH ammapaTypbl H 3HaYHTe.TbHOrO BPCMECHH. 


Tlanvasa MeTOsAHKAaA pacueTa HpHMeCHHMa AVIA CPpaBHHTe.1bHO MOUL- 
HbIX THXOXOAHBIX PHUpOreHepaToposw ¢ MOHOH memncpepHoii CHCTeMOT 
Ha porope. PuapoTypOuHa NpeANowaraercs NOBOPOTHO-AONacTHOrO TH- 
na  (Kanwjtan-Typ6uHa). Bo3MOXKHOCTb HCMOJIb3OBAHHA faHHolt 
MCTOMHKH (B YacTH pacueTa MOMeHTA TYPOHHbI) B Clyuae arperata 
C  palnabio-oceBon TY POHHON (Ppencuc-TypOuHa) TpeOyeT o- 
NOAHUTCIbHOM =9KCHCPHMeHTANbHOH MpOBCPKH Ha HaTyPHbIs rHApo- 
arperatTax,. 

Tlopafdok mpopesenus pacteta JINHAMHKH Tpouecca YAIIBC  cae- 
JLYIOIWHH: 

1. THapomMexaHHyeckHe Mpoleccel. 

a. Onpeserenne H3MCHCHHA CKOPOCTH arperava nocade COps- 
ca Harpy3KkH. 
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6. PacueT H3MeHeCHHH MOMeHTa Ha BaJly TYPOHHHI nocne 
c6poca Harpy3kH. 
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HO Q3t ipeeees Cae ais ja 
_ ty, dicen Co 
Puc. !. YATIBC npx s = — 0,20; ontuManbHbili MOMeHT BKIO"eHHA: 


JWIHTEbHOCTh GecTOKOBOH nay3bl tg m = 3,5 cek. OYE THD noka3a- 


HO pacueTHoe 3HayeHHe Mae,, = f(s) npu U,=1 0. 


2, QeKTPOMexaHHyecKkHe NpoUeccyl. 
a. Tamenwe novia reHepatopa. 
6. MakcuMavIbHblli TOK HeCHHXPOHHOrO BKAOYeHHA reHepa- 
Topa. 
B. ACHHXPOHHbIii MOMEHT. 
3. PacueT qHHaMHKH mponecca YATIBC. 


Kak MoKa3aJiM OMbIT H pacueT, ONTHMAJIbHbIM MOMeCHTOM BpeMeHH 
BKJIIOYCHHA TeHepaTopa B CHCTeMY SBJIACTCAH TOUKA PaBeHCTBA MO- 
MCHTA TYPOHHBI YCTaHOBHBILEMyCAH ACHHXPOHHOMYy MOMelITy reHepa- 
TOpa MPH AA@HHOM CKOJIbxKeHHH. 
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1. TuapomexannueckHe npoweccht 


a UsmMeneHHe ckKOpocTH FrHApOarperata locse 
c6poca Harpy3kuH. HM3mencHHe ckOpocTH BpallleHHA arperata 
PHHHMacTCH © MOCTOAHHBIM YCKOpeHHeM C MOMeHTAa COpoca Harpy3k'l 
jo MoMeHTa ¢, FOCTHOKCHHS MaKCHMAJILHOH CKOPOCTH BPallenust, 
MakcuMaibible O6opotThi 1 H BpeMs! HX JlocTHDKecHHA 7, GepyTes 13 
CTAIWLAPTHOPO OubITaA COpoca NOMHHAbHOH MaArpy3kKH redepatopa 


(prc, 2), 











nl 42 13 Cen 





Puce. 2. C6poc narpy3kH. Cpapnenve BevIHYHH Qy, S A My, 


NOJYYCHHBIX H3 OnbITa cO6poca Harpy3KH HH MpHHATLIX (LA 
pacueta 

() ~~ XO; NalpaBAAOULero anuapata THApOTYp6NHD! (iyk- 

THDOM — 6e3 yueTa BPe€MCHH 3aNa3ALIBaHHA 3aKPbITHS Ha- 

upanasiouero anuapata); Mz7—Mmoment ua Bally TypOH- 


Hbi; S -—— CKOJIDKCHHE 


6 PacueT H3MCHCHHA MOMCHTA TYPOHHH Nocse 
c6Opoca narpy3kH. [lpn cOpoce Harpy3kKH HallpaBJIAIOULHH anna- 
pat THApOTYPOHHbI 3aKPbIBAeTCH C PaBHOMePHOH CKOPOCTbIO (KPOMe 
HeOOJIbUIHX YYacTKOB Hauasla WH KOHWAa XOfa), TAK KaK yKE TPH He- 
3HAUNTEJIbBHOM OTKJIOHCHHH CKOPOCTH OT HOMHHAJIbHOH, PerysATOP CKO- 
pOcTH THJLPOTYPONHbI MPpHXOANT B AeHCTBHe, H TAABHbIN BONOTHHK CTa- 
HOBHTCs Ha YHOP, NMpOlycKad MAKCHMAJIbHBIM Pacxo/, MaCJla B CepBO- 
MOTOPh! Haupanlsuoulero amuapata. SHad BpeMsA NOMHOrO 3aKpbITHA 
AUpPABASHONLerO aunapata UpH COpoce HOMANANDHOM HArpy3kH Cellc- 
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patopa 7, H MNomaraa cCKOpOCcTh 3aKpbITHA PaBHOMepHOH, MOX*KHO 
ONPCLENTh PYHKUHIO Ay = f(t) KaK 


ipehong., (1) 


MoMcHT Ha BaJly TYP6HHbI H3MeHsAeTCH BO BPeMeHH NO AOBObHO 
CJOMKHOMY 3aKOHYy (pue. 2). He paccmatpuBan nauyasibioro yuactKa 
KPHBOH H3MeHeEHHA MOMEHTA, MOXKHO BbIBECTH, C JOCTATOUHOH JIA 
MPaKTHKH TOYHOCTbIO, 34BHCHMOCTb MOMEHTA Ha BaJly TYPOUHby (1IpH 
cOpoce Harpy3KH) OT OTKPbITHA HanpaBssaioulero annapata. I]pu stom 
HaO NOCTABHTb YCJIOBHEM, YTO BP€MA 3aKPbITHA JIONAacTeH paboyero 
koleca B O—6 pas Ooubuie T, (uTO cooTBeTCTBYyeT Tpe6oBauHnio Jle- 
HHHEPaACKOrO MeTaJJIHYeCKOrO 3aB02a — NOCTaBLIMKa THApoTyp6un), 
EciM BeCTH pac4eTBOTHOCHTeIbHBIX e@AHHHULAX (0.€) npw cOpacpipae- 
MOH MoulHocTH P = |, To MoMeHT Ha Baw TYPOHHDBI, KaK NOKa3bIBawWT 
PCSYIbTAaTbI COOTBETCTBYIOLIMX HCIbITAHHH, M3MeHSACTCA BO BPeMeHH 
No 3aKOly (mpHOWKeHHO) Napaboab (puc. 2) 


| ae T?, ’ (2) 





rae T,, [cek.] —BpemMsa jocTHOKCHUA MaKCHMaJIbubIX odopoTosn moc.ie 
c6poca HOMHHAJbHOT Harpy3kH. Torga, o6 besa (1) nu (2), Moxkno 
NalHCaTb 34KOH H3MeHCHHS! MOMeHTa Ha BaJly TYPOHHb! B 3aBHCH- 
MOCTH OT OTKPBITHA HanpaBJsAlollero annapata lipH cOpoce Harpy3kH 


M= 1 == 53(1 —. Qo, “i (3) 
PULC 
eae 
Tn 
B npexetax 0,27, <t< 1,27, sro spipaxkenue jaer Xopoulce coBila- 
JCHHC C ONbITHBIMH TaHHbIMH. 


2. Pacuer aekTpomexanMyeckux npoueccos 


YATIBC, sBaasich mpomexyTouHDM MexAy AIIB 6e3 itposepKH 
cHUXpoHH3Ma (ATIB 6’c) uv ATIBC, orpanwuupaetca B naHHoe BpeMsAl 
MO MAKCHM@JIbHOMY TOKY He€CHHXPOHHOrO BKJIOUCHHA iyey,» PAaBHOMy 


corjacHo yclopHaM TY MOC, tpexkpatHomy HOMHH@JIbHOMY TOKY 
renepaTopa [1]. Takum o6pa30M, 3afaua cBOAHTCA K npoBepke I0 
MaKCHM@JIbBHOMY TOKy /,,,,, HaHJeHHOrO B pa3qese 3 MoMeHTa BPeMeHH 


BKJIOYEHHA, C NOJYYCHHbIMH JVI) 3TOTO MOMCHTA CKOJIbKeCHHeEM S H 
OCTATOYHBIM HalpAKeHHeM (9.0.C.) U,.,. MakcuMavibHblii TOK lnc y 
3aBHCHT oT U,,, u S. 


if 


sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 


sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 


OctraTouNoe HaNpsMKCHHE HaXOWTed 0 KPHBOH PraliecHHs 0.14, 
CKOIbKeHHC — lO XapakTCpHeTHKe pa3zrona arperata (cM. pasae 1). 

» Tamenue uoaa renepatopa. C6poc Harpy3KH ¢ OT- 
KJHOUCHHCM KOPOTKOFO 34MbIKAHHSA COMPOBOKAAeTCA NOBDINICHHEM Tia 
IIpPSOKCHHA Ha BbIBOAAX renepaTopa. Onnako, yuuTbIBan ObICTpOsen- 
CTBHC COBP@MCHHBIX Pe@ICHHbIX 3alHT JIMHHH 391eKTponepesaul, MOXK- 
HO HoJlarath, 4¥TO OOUIHiT MArHHTHbIii MOTOK reHepaTopa kK MOMCHTY 
OTKJIHOUCHHSA BbIKOVATes He ycreJl H3MCHHTb CBOCTO OaBapHHHOrLo - 
3HAUeQHA. 

TIoBbILIeCHHe HalpsAxKCHHA MOKHO NDHOAHKEHHO OMNpeAeAHTh MNO 
XapaKkTepHCTHKe XOOCTOrO XOAa TeHepaTopa (puc. 3), paccuHTaB A0- 






































F-30.¢ no hopmyse (4) 


j 
a fexepamep muna CB sate nib 


0 02 0.4 U6 08 10 4 14 16 16 ae 











Puc. 3. Xapaktepuctuka No jocTOrO XOa THAPOreHepaTopa (10 Naim Sa- 
poja). K pacueTy HOLIINCINIA HalnpaKeHHA MOC Ae cOpoca Warpv3kH 


apapHHHylo 9.0.c. rek#epaTopa E (va npososKeHHH JKNCHNOTO yuact- 
Ka XAPAKTCPHCTHKH XOOCTOrO XOsa) MO (popMy.le 


—_———_ 


E-:  (Ocos¢)? (Using + taxa), (4) 


rte i, — AOABAPHHHDHIL TOK CcTATOPA, 2.C., 
X, - UPOAOMbHaA PCAaKTHBHOCTH TenepaTopa, 0.C., 
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U — joapaphiinoe 3naueHHe HauipsxKeHHA cTaTopa reHepato- 
pa, 0.€.; 
COS’ — KOIPMHUHEHT MOULHOCTH OaBAPHHHOH Harpy3KuH. : 


OllycTHB BEPTHKab H3 NOJYYeHHOL TOUKH, COOTBETCTBYIOILCH 3Ha- 
WCHHIO 9..c. &, (Ha NMpOAOJKCHHH MPAMOAHHEHHOM YacTH xXapaKkTepH- 
CTHKH XOJIOCTOrFO XOa) Ha PeaJIbHylO XapaKTePHCTHKY XOMOCTOFO XO- 
Aa reHepatTopa, NOYYHM HCTHHHOe 3HaueHHe MOBDILUEHHSA HanpsKe- 
HHA Ha BbIBOaX reHepaTopa B 0.e. 

IIpouecc rawieHHA Novia HaunHaeTcA C JaHHOTO MaKCHMaJIbltoro 
HalpsAKeHHA, a HE C AOaBapHHHoro (OObINHO 6H3KOrO K HOMMHalb- 
HOMY) HalipsxKeHHA TeHepaTopa, KaK 3TO YaCTO OWHG6OUHO NpHHi- 
Malort. 

PaulenHe MoJIs TeHepaTOPpa MOXKHO OCYLLECTBJIATb JBOAKO! OTKJIO- 
"CHH€M aBTOMaTa TralleHHA Noa reHepatopa (ATTI-I) u orkaouc- 
HHeM ATTI sBo3s6yautena (ATTI-B). 

Ileppbii BapHaHT ABJIACTCA HOPMaA/bHbIM, O/[HaKO, BBHAY Maulo- 
MOULHOCTH OOJIbUIHHCTBA YCTAHOBICHHBIX B HacTosulee Bpema ATTI-T, 
AyroracaulWe KOHTAKTb!I KOTOPOrO OOropaloT jake Nocdle OLHOKPaTHO- 
rO OTKJHIOYCHHA Padouero TOKA BO36yKACHHA H TPeOYIOT PeEMOHTAa, HC- 
nocpeacTBeHHoe mpHMeHeHHe ATTI-l aaa weset YVATIBC s3atpyanu- 
TeJIbHO. 

OcHOBHbIM HeAOCTaTKOM BTOPOrO BapHaHTa ABJIAeTCA GOOMbUIASI 
NOCTOAHHAS BPeCMeHH TalveHHA NovIn (8—-12 cek.), UTO CHIbHO 3aTS- 
rHBaeT BeCb mtpouecc [1]. | 

C Apyro# cTopoubl, mpu oTKmoucHHH TobKO ATTI-B -cumpuo 
YMeHbIUaeTCA CPpeAHHH @CHHXPOHHEI MOMeHT TeHepaTopa, TaK Kak 
cro POTOPHaH OOMOTKA BOS6yYKACHHA CCTAeTCA MPAaKTHUeCKH 3aKOpO- 
NCHHOM Ha OOMOTKY AKOPA BO3OYAHTEVIA, 

TakHM 06pa30M, Kak nNoKa3blBaeT onbit, Wis ucaelt VAIIBC Ty d- 
Iie BCeroO NPHMeHHTb KOMOHHHPOBAHHbIit cnoco6 rauieHuA Nous: OT- 
kmovaTb cHatata ATTT-B, a no cuumKennu U,.,, no 0,85 U, — or- 
KJOUaTb OT pede MHMHHMasbHOoro HanpsxKeHun ATTI-F. Tipu 3 tom 
iyroracautHe KOHTakTb! ALTI-F ue o6ropaiot, tak Kak 0.85 U, coot- 
BCTCTBYCT YMCHbIUeCHHIO MOUIHOCTH SIVTH Ha JVFOracANLHX KOHTAKTAX 
NPHMepHO B TPNH pa3a. | 

TlocTosHHble BpeMeHH rauleHun nos: 


Ha ATTI-B 

"AII-B ie a 7 l ier bs Bs (5) 
Ha ATTI-T 

Lari = dca or + Tao (6) 
rae [, -~ocToAHHas| BpeMCHH rauleHHA tots reuepatTopa ua 


ATTI-T u AITI-B, cex.; 
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T igo 7 MOCTOMHHas BpCMCHH eMU@epHoH OOMOTKH poTOpa MPH 
pasOMKHYTON OOMOTKE CTaTOPa, CeK.; 


. T, -~ NOCTOAHHaA BPCMCHH BOSOYKACHHA BOSOYMTCIA (OOLIN- 
Ho T, , = 9,0 CCK. Mist KPYNHbIX rHAPOrcHepaTopos) ; 
i — KpaTHOCTb TaCHTCIbHOTO COMPOTHBJICHHA B LeiH poTopa 
renepatopa. 


[[pHunMas XapakTep ralicHHsa NOI MpHMepilo SRCHONCHIM ANN 
(pakTuueckH 7, B HauaJic mpouccca PallleHHs MOI Ha 10—15% 
MCHbIUIe, UCM B KOHUC, H3-3a HaCbIUNCHHs MarHHTONpoBoja MaLIHHL!) 
MOXKHO HallHCaTb 


t 
U = (U,, no ( U. Je _ [o. e| (7) 
ch ( MAKC Oem». ’ 
roe OU — ocTaTOouHoe HaupspkcHe renepaTopa Hocde ZaBeplle- 


OC, 


HHA Wpotmecca PalveHHs OUTS. 


B culydae NIpHMeHeHHsT CTYNeHUATOTO TANICHHA OJ, MOMCHT Cpa- 
GaTLIBANHs! PCC MHHUMaJIbHOrO HallpspKCHHS, TAOllero HMMYAbe Wa 
| 
orkmouecnue ATTI-PF upn U = 0,85 C,, 





. ( 0,85 
4 | aia: 7 Dal 
U) MLE UJ OCM 6 
© ae ood my et 6 Sane Hes ; K. & 
: fa a Heaps B Ige ice | ) 


H Mpouece ramenia tora na APII-T ¢ Momenta ly ss, 


U/ —: (0,85— eer en) C | [o. e| . (9) 


6. MakcuMasboubi TOK HECHHXPOHHOTO BKAIONC 
nist. MakcuMaviblblii TOK HCCHHXPOHHOTO BKAHOUCHIIH JLAHMOPO Pe 
HEpaTOpa ZaBHCHT OT: 

1) ero octaTouHoro HadpaaKeHst U.K MOMCHTY VAH BC; 

2) ero ckobaKenus B MoMcHT VATIBC; 

3) CYMMapHoro PCaKTHBHGFO CONPOTHBACHHA PenCpatopa HW THIN 
CBASH C CHCTEMOH. 


Pacuer ocTaTOUHOrO. HalipsrKeHHsA Jal BOW. «a> AAHHOFO Pasleda, 
CKOJIDKCHHA — B pa3saeic I. 
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MakcHMaJIbHbIH TOK HECHHXPOHHOPO BKJIOYCHHA MOMKHO PaccuHTaTh 
NO ItpHOJIM2KeHHOH, HeEYYHTHIBaIOLeH 3aTyXaHHe, PopMyule 


ob El-p aer t 8)- 


~(-45- Fate + 4) a 


5 ier Base 





L a 


rie U,— HanmpsxKeHHe CHCTeMBI, 0.€.; 
U — nalpakenve renepatopa B Mpollecce ralieHHa Moa K MO- 
MeHTy BKJIOUeHHA MB. | 


B (10) tocTosHHble BpeMeHH BbIPaKeHb! B PasHaHaXx, a PeaKTHBHOCTH 
onpekeJieHbl KaK CYMMa peaKTHBHOCTH TreHepaTopa HU JIMHHM 93JIeKTPo- 
uCpeslavH AO MPHeMHbIX WHH CHCTEMBI. 

B. ACHHXPOHHBI MOMeHT. Yuer cpeaHero acHHXpoHHoro 
MOMCHTa reHepaTopa pH pacyeTe AHHaMHKH Mpouecca YAIIBC npo- 
H3BOJLHTCH 10 BbIPaxKeHHIO 





ep ~~ Oa — ey era + 
7 om ee oe Le sTy" 
| ( x" 4 rar eT | ae ~~ XG 1+ (sT"q)? ° (11) 


Anasoruuno (10), 8 (11) nocrosuHble BpeMeHH aHbl B palvaHax, a 
PCAKTHBHOCTH YYHTbIBAIOT PCAKTHBHOCTH CBA3H Cc cHCTeMOH. Hanpsaxe- 
nue U. — nanpsaxkeuHe NpHeMHBIX LWIHH CHCTEMBI B O.€. 


IipH ucnomb3opannu (11) gaia pacueta MHAaMHKH Mpouecca 
YAIIBC npegnosaraetca, 4To Bce NMepexoZHble Mpowecchl Cc MocTOAH- 
NbIMH BpeMeHu 7”, u T’,, a TakxKe o6ycloBmeHHble U,, (B mpo- 
wecce ralleHHaA nos), 3aTyxaloT yvepes 0,5—0,6 ceK. nocwe BKI1ONe- 
Hus reHepaTopa B CHCTeMY. ITO NOSBOJIAeT BECTH NPHOJIHKeHHHIH pac- 
UCT TO CPpe€MHEMy aCHHXPOHHOMY MOMeHTYy. 3HaxA H3MeHEHHE CKO- 
pocTH BPallCHHs! reHepaTopa BO BpeMeHH (cM. pa3sgen 1), MoxHO No- 
CTPOHTb u3MeHCHHe M_,.. BO BPeMeHH WA HavabHOH YacTH Npouec- 


ca cOpoca fo Momeuta f,. 


3. Pacuer WuHHaMHKH Mpouecca YATIBC 


Ha xoq mponecca YATIBC oxka3pipaloT BAHAHMe pasuuHble daKro- 
PbI 3IEKTPOMCXaHHyecKOrO HW rH/ApoMexanHyeckoro nopsaka. TIpenna- 
racMbIM HHKe MeTO pacueta mpouecca VATIBC paccmatpusaer anUIb 
Ba OCHOBHbIX (aKTOPa: JBHAKYULMH MOMEHT THAPOTYPOHHbI H TOPMO3- 
HOM MOMeHT reHepaTopa B aCHHXpOHHOM pexuMe. Pacuer nayunaetcs 
C MOMeHTA BKTHOYEHHA TeHepaTopa B cHcTeMy (puc. 4). 


O Sax. 1499a. Harecrus JISTH, c6. XXXV 8! 
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eee ID CER 


Matep pacvemHoe 3HaveHUe 8) 


(no cKonbcenuny nccne cbpoca ; | 
HaepysKu no puch?) | | 
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L ae 
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9 10 I eK 


Puc. 4. Tpumep pacuera npouecca YAIIBC 
Q@—w3MeHNeHHe HanpsxennHa U; 6 — u3MeHeHHe CKO.IbDKeHHA S HK OT- 
KPHITHA HallpaBAAIOUlero annapata ao; 6 — H3MeHeHHe MOMEHTAa Ha Ba- 
ay Typ6unHp1 My uw pacueTHOrO AaCHHXpOHHOrO MOMEHTA M acep reie- 

paTopa 
(cnowHblie JIMHHH-— c6poc Harpy3kH 6e3 BKJIOUCHHA B CeTb, 
nyuKTup — YATIBC — skiloueHne Ha 4-H ceK.). 
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PacueT .HHAMHKH Mpouecca yhoOuee Bcero NpOH3BOZHTb MeTOJOM 
NOCACLOBATeJIbHbIX HHTePBaJIOB B KOHEYHBIX pa3HocTax [4]. 
O6illce ypaBHeHHe ABH KeHHA rumpoarperata 


dw 
Me, — Mac, = J iP (12) 
roe M, (a,) —- MoMent rugpotyp6nubl: 


Mae.) -~- MOMeHT reHepaTopa. 


PacklaabiBan B pag (12) 











dw OMacoy 0M ; 
rn oo M, + ae dw —+- da, da,, (13) 
o603Hauan 
OMar aM 
ewe 7 eee) 
By 5 — H Ba = ai (14). 
H peutan (13) oTHocHTebHO dw 
M, =F By day 
dw = a Sa (15) 
“dt — Po 
HJIH B KOHCUHbIX Ppa3HOCTAX 
Mj-\ + Bagi Ado; 
Aw, — ——p (16) 
Ae Po, 
rhe 1 — HOMep HHTepBavia. em 
JleiicTByioWlni Ha Basly arperata MOMeHT 
M,; ae M;_1 ae By, Aw, ; + Ba, 1 AQ; (17) 
H (14) B KOHeYHDIX pasHOCTAX 
4Mac, AM | 
aan p. = 2 
|. on. Cee ia, (18) 


HMutepBas BpemMenn Af ynao6uee sBcero Opatb, KaK NlOKa3adla MpakTu- 
Ka, B 0,2—03 cexk. 


BbiBodbl 


1. IIpopegcune no qaHHoH MeToguKe pacueta mpouecca YATIBC 
NOSBOIACT OTKA3AThCA OT MPOReAEHHA PAa HCNbITAHHM ru~poarpera- 
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TA, BAHHMAIONIMC OTHOCHTCIDHO MHOro BpeMeHH HW TpcOylollie Hau 
UHst CHCLMabHOH TeH3OMeTPHYeCKOH H OCHHOrpa@uyeckon alllapa- 
TYDPBbI. . 
UT Ipuee ental MeTOaMKa pacueTa AHHAMHKH Mpolecca YATIBC 
HpoBepeHa 110 MaTepHaJiaM HaTYPHBIX HCMbITAHAH THApOArperaTOB He 
KOTOPbIX KpyNHbIx [IC u aet, HECMOTPA Ha Ce CPaBHHTCbHYIO IPO- 
CTOTY, JOBOJbHO GO/H3KOe COBMAaAeHHe C PesyJbTATAMH HCIDITANME. 


JIUTEPATYPA 


1 FE. A. Xaremeilictep, YckopeHnoe aBTOMATHYCCKOC HOBTOPHOC BREAOUC- 

+ Camo sauneit (YATIBC), Hi JI9TH, win. XXXIV, 1958 
wine ¢ camocuuxpoHngannen (YALIBC), Masectua , BbuT. AX , 1958. 

2 JIT. MamMuKoualiu, TOKH WH MOMCHTD! BPaLIeHHA, BOSTTHKAIONLHC 2 CHIT 
XPOHHOH Male NpH BKAIOYVeHHH ee cnoco6om caMocuixponnsalnu.  Tpy ti 
LIHH3V1, seu. 1V, Tocsneprons.zat, 1956. 

3.10. E. Tapxasu, M. WU Cmuptos,  Perynposaline PH ALpOTVpOHH, 
Mauru3 M.-J1., 1954. : ; elctoreneseiel 

4B. A. Tume, A. TL Mypann, E. A. XaremencrTep, Hecne1opanite 
paooThl PHApOarperata c GLICTPOAEHCTBYIOINHMH SATBOPAMH, PAaCOOACCHIIDIMA OT. 
cachipaioulelt Tpy6e. Texunuecknii 6ioseTcH, Ne 5 JlennurpaacKoro (puanasa [it- 
pompoekta, JI., 1957 


Tlocrynuna G/TV 1957 r. 


og er a arr 8 
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Kano. mexn. xayxk, doy. 11. Ho MATXAHOB 


CHHTE3 AHCKPETHbBIX LENEA 3AQEPKKH HA OCHOBE 
NPHBJIMOKEHHA TAHNEPBOJIMYECKHX ®YHKLLHA 
NEPBbIMH MHODKHTEJIAMH BECKOHEYUHbIX 
NPOH3BEQEHHA 


Baenzeuune 


B HacToslee BpeMA pacueTH! Ilene 3anepxKKH U3 cocpeoTouen- 
HBIX 3JIEMCHTOB C NOCTOAHHHBIM BPeMeHeEM 3afepKKH MpOHN3BOLATCH 
NPeHMYIeCTBeHHO Ha OCHOBe YaCTOTHBIX MeTogoB. Llenb 3amepxKit 
paccMaTpHBaeTCA Kak (HJIbTP HH3UIHX YaCTOT, KOTOPHIii CocTaBIAeTCH 
H3 OTMCJIbHbIX MPOH3BOAHbIX 3BeHbeB THNa M, COCMMHACMBIX KacKas- 
HO. IIpH nog6ope napaMetrpoB 3BeHbeB OCHOBHOe BHHMaHHe o6pa- 
MaeTCA Ha NOyYeHHe JHHeMHOM (asoBol XapakTepHcTHKH pe3yJbTH- 
pylomen uenn [1]. 

Tak KaK OCHOBHOe TpeGoBaHue, NpenDABAeMOe K LeNAM 3amepx- 
KH, COCTOHT B MHHHM@JIbHOM HCKa2KeHHH (POPMbI HMMyJIbCa BO BDeme- 
HH, TO 6osee MpaBHJIbHbIM ABAeTCA BeEAeHHeE NpoeKTHpoBaHHsA Leneli 
3aHepKKH C COCPeJOTOUCHHbIMH 3JICEMCHTAMH Ha OCHOBe CHHTe3a LL2- 
ned mO 3aaHHOH nmepexonHol pyHKuUUH. 

IIpH npHMeHeHHH MeTOOB CHHTe3a NpOeKTHPOBaHhHe Lenn 3anepx- 
KH JOJKHO COCTOATb H3 ABYX 93TANOB: anmpoKCHMallHH mMepexoguoli 
(DYHKIHH HIM COOTBeETCTBYIOLel eli CHCTeEMHOT (YHKUHH H peanH3a- 
MH MOJYYeHHOH *yHKUMH NepenayH Wen B BHe KOHKpeTHOM CXeMbI 
C AHHbIMH BCex avieMeHToB. IipH stom c npakTuyecKoH ToUKH 3pe- 
HHA OY€Hb BaXKHO NOMYYeHHe AIA 3aaHHOH TOUHOCTH BOCNpoOH3Bese- 
HHA HMMYyJIbCa HaHMeHbillero NMOPAAKA Wen, a Tak>Ke cBeqeHHe K MH- 
HHMyMy TpeOyeMOH BHIYHCIMTeIBHOM pa6orl. : 

B pa6ote Cropua [2], nocpauennoli cutesy neneli 3aep KKH, 
AIS ANMPOKCHMALHH CHCTEMHOK (YHKUHH HCNOMb3yeTcA npeycTaBule- 
HHe Muep6oun4ecKkoro KOTAHTeHCa Yepe3 OTHOLIeHHE PyHKUHH Becce- 
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A OT MHMMOFO ApryMeHTa H paso*KenHe Moc.1elHero B HET pePpbIBHYTO 
po6b, aHHble Batcouom, Takoe npedcTap.1eHue, BooorLle, TOK /LecT- 
BEHHO MHPeCTABJICHHIO SKCHOHEHTHI B BHAC ta6mHubl [laa9. 

B wacTosllell cTaTbe paccMaTpuBaeTCA CHHTe3 Ween 3aepAK! 
U3 COCPEAOTOUEHHBIX 3ICMEHTOB, OCHOBAHHbIM Ha HHOM McTOJe all- 
POKCHMALIMH, a HMCHHO, Ha NpHOWKeEHHOM NpeAcTaBAcCHHn runep6o- 
muecKkoro CHHYyCa WH KOCHHYCa B BHC HepBbIX 7 MHOVKKTRICH COOT- 
BETCTBYIOULHX Oe€CKOHEUHDIX MpOH3BeeHHh. 


1. MpH6nnxKeHve cHcTeMHOM yYHKUKH Wenn 3akepxKKH 


TlepexoqHaa PyHKUMA HAeaIbHON Len 3aepxKKH CO BDCMCHOM 
3aepxKKH 7 HMeeT BHA: 


_ fOupnO<t<s; | 
HO = 11 npn t >. | (1) 


CooTBeTcTByloliad CHCTeMHasd PYHKILAA HMeaAbHOH Wen 3aJlepaKKH 
Fpjse" 2 
(p) =e (2) 


SBAACTCA TPAHCHeEHACHTHOH yHKULHeH KOMMIe€KCHOH YaCcTOTbI P. 


Jina peuleHHva 3afaunH CHHTe3a CHauaJa HEOOXOAHMO IIPOH3BecTH 
alnpokcHMaumio dyHkunn (1) nan (2), KoTOpad AOKHa Lath (pyiK- 
lWHIO Mepeqaun (Pu3SHYeCKH peaslH3yeMOH MHCKpeTHOM Wendi. M3 pana 
BO3MOXKHBIX CHOCO6OB annpOKCHMAaUHH, 30eCb NPHBOAHTCH NpHOAHKe- 
we CHCTeMHOM dbyHKuHH (2) B KOMIVIeKCHOH yacTOTHOH OO1aCTH, 
OCHOBAHHOe Ha MpescTaB.eHHH rHnepGo/HyecKHX (pyHKILHA —— CHHyca 
H KOCHHYCa Yepe3 MepBble 1 MHOMKHTEMeH 6eCKOHeCYHHIX MPOH3BeNEHHI! 
13] nH o6Mamarollee LOCTOHHCTBOM NpeHebHOll MpocTOTh! Tpe6yloisx- 
ca BbluHCcHeHHH. B cooTBeTCTBHH C MPHHATHIM MPHOTHKeHHEM CHCTCM- 
Hyio (pyHkuHIO (2) MOKeM NpelcTaBATb, NOMaray JLIHTGIbHOCTh 3a- 





epoxKKH += 1 (HOpMHposKa), 
a aon Eases so alae ais a eae 7, ae sepa Sasinls Seteitied. 6 ee 
~ oshp i chp (1 ee on : ae Ap ae 
PUl Vl Sage) + I | <r (Qk i 1)2x? 
k=] k=() 


SHamMeHaTedb MpaBoh YacTH (3) ABseTCH MOAHHOMOM Typpuna. Pa. 
KHM O6pa30M, (yHKUHA Hepewayn HCKOMOM JLMCKPCTHOH ICH 3a- 








dle pac KH 
. j _ K 2 
GP) = K-yipy’ > WBN) 
K 
a ae (4) 
nN f p- n | 4 p- ; 
Be (NSE glee) teh cle yee 
k=1 7 k=0 a 
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roe N, uv No —cooTBeTCTBeHHO HeveTHanA H YWeTHAA COCTABJIAIOILHe 
N(p); ; ; 
K — nocToaHHbIM MHOKUTeIb, YUHTbIBAIOWHH 3saTyXaHue 
AMIWIMTYAbI HMITYIbCa. 


BepxHuit npefe 3Haka Mpon3BeReHHA N, ONpeneIAIOULHH YHCNO y4TeH- 
HbIX MHOXKHTeIeH B OeCKOHEYHbIX MPOH3BEMeHHAX, OMpewetaeT, c 
OMHOH CTOPOHbI, CTeMeHb fOcTHraeMoro NpH6MwKeHHA, a c Apyron, 
NOp#AOK PyHKUHH Mepegayn (4), KoTopplt papeH 2(n-+ 1). Uncuio 
QJIEMEHTOB PeaKTHBHOM Wenn JIECTHHYHOrO THIla, pealH3yloulel 9sTy 
(PYHKLHIO Tepeqayun, Kak YBUAWM flasiee, paBHo 2(n+-1). O cBa3H 
M@KAY MOPAAKOM (PYyHKUHH (4) H HCKaxKeHHeM POPMbI HMMybCa Ha 
BhIXOe€ MOKHO MpHOJHKeHHO CYJHTb, KaK 3TO MPHHATO, NO 4aCTOT- 
HbIM XapakTepHCTHKaM (p= jw). | 


@Pa30Ban XapakTepHcTHKa G6yfeT onpenerATECA 














w J] | ere w? 
cee —jN(jo) k=l oe 
o == arctg “Me Gay arctg — (5) 
A h1 gettin 
b=0 (Qk + 1) 7? 
KpayipatT aMIIinTyAHon xapakTepHcTHKH 
Ke 
Mieco = Ee = 
NP2+N2 | y= fo 
eee ea Ke 
7 n w? 9 nt 4 w?2 2 ») 
it (1-4) +m [1 As | 
bal T ae: (2k + 1)? 


IpenctapeHve nomHHoMos NV, u Ny B BHC NpOnsBeZeHHi 3HAUH- 
TebHO OGsleruacT BbINHCMeCHHE YaACTOTHBIX XapakTepucTHK mo (5) 
H (6). 

Pacuetbl no (5) Noka3blBaioT, 4TO (az0Ban XapakTepHcTHKa NMowy- 


yaeTCH MpakTHYeCKH JIHHCHHOH MO YacTOT © 
l ol ‘ 

iS ) ( Hn -+- 5] . Ip npesBaputebHok omenKe HeEOOXOHMOrO UNC a 

3BCHbCB f, 3Ta TIpeMeNbHaA YACTOTA NOMKHA ObITb HECKOJIDKO CHHXKeE- 

Ha C YSCTOM 3aTyYXaHHH aMIIHTYAHOM XapakTepHCTHKKH. 


ne = ( 1 a a |r HJIH 


2, Peanu3zauna nomyyeHHoK tbyHKWHH NepenayH 


Ilepefiqem Tenepb K peaH3auHH (byHKUMH MepenagH, T. e, K Ha- 
XOMKAeCHHIO CXCMbI LeNH C aHHbIMH BCCX 3JICEMCHTOB, 
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PyHKIMA Nepeqaun wenn 3anepxKKH (4) MOKCT ObITb WWerKO PCa- 
‘JH30BaHa B BHC PeaKTHBHO! JI@ECTHHYHOH LCHIH, HarpyeKCHHOR UHCTO 
AKTHBHbIM COMPOTHB.eHHeM Ry = I. 

IIpeaqnonaraad Wa onpeweteHHOCTH, UTO G(p) sBrsetcn Oc3pas- 
MepHOH yHKUHe NepeqayH HallpAKeHHH, PasLeTHM YACAMTC Tb H 
SHaMeHaT@lb (4) Ha YeTHYIO YaCTh 3HAMCHATCIIN, HMCIOMLYIO BHO.TOU 
BLICOKHIL HOPAAOK; TOTMa MO*KeM HankcatThb,. NPHVAMAy jaw © 


Gp) = 285- = NCNT 7) 





Mle Yio W Yoo — WBA BIEMEHTA MATPHILbl APOBOLHMOCTCH NOTHPeN LO 
JHOCHHKAa. 

Ecnu G(p) ssasetes PyHKuKen Tepeaun TOKOB, TO eC HCOOXO/LHMO 

BHIPAKATL UEPCS COOTBCTCTBYIONLMe TBA WICMCHTA MATPHILDE COMPOTHB: 

neuni. OroxnectBasia B (5) pasaetbHO YAGIHTCTb HO SilaMenareth, 

ILNSt 9ICMCHTOB MATPDHIULbI MO.1yyaeM: 


p fi pus “fs | 





\ ke é 
N, k=l ; 
WG rz - = SS SSS ra) 
ipo Die 
pal) (2k +} 1) 
| re Be oe sees 7 
Mi Ny i 4d ps 
1] } a Op J 2 3: 
rv | ome. 


Jlerko BUAeTb, YTO ITH HapaMetpbl: a) YAOBACTBOPALOT Tpe6ona- 
HHSIM, HPCAbABASEMBIM K MapaMerTpaM peaKTHBHOH Wel; O) HACiOT 
OHHAKOBbIe nowtoca HB) HapaMeTp Yiz He HMeeT KOHCUHDIX HY-TCH. 
lIpH 3THX YCJIOBHAX HCKOMaH Uelb TerKO Mowet ObITh NOCcTpocna 
|4)] — nas asTorG jOCTATOUHO BXOAHY!O EPOBOAUMOCTH Yoo Pa3.TORUTD 
B HeNpepbIBHY!IO ApOOb pk NOMOTIH NOCIELOBATGIDHOPO = LCICHIS, 
Ora HenpepbiBHaN ApoOb peajTH3yerTca HCHOCPeACTBCHHO B BH -Tect- 
MUO Wen cipaBa HaleBo (OT KOHLa K Havay). Tak Kak CTCHCH) 
N. 6onpuie eTenenn Ny, TO peatHsallHA WenW HatHnaeyren (Ha upa- 
BOM KOHUe) C¢ NOCJIeLOBATE.1bHOH BeTBH (HHAYKTHBHOCTH), ae AB 
AACTCH YCOBHEM TPaBHJbUOH PeaTHSaWHH MO 3anaHuoll Ye. Baus 
UeTHOCTH CTAPeETO HOJIMHOMA Heltb GyneT OKAHUMBAThCH (He -ICBOM 
KOHUC) UlYHTOBO! BeTBbIO — EMKOCTHIO. 

Baecro AGICHHS UHCIHTeIA WH SHaMeHATCIA B (5) na As, MOwHO, 
BOObULe, WeIuTb TakwKe Ha N,. Ho rorga, 18 TOTO, uTOOM peajin3sa- 
IHS You HAYHHAdach CT CICMOBATCbHOH BeTBH, CIC AVeT BOP 
Hpewel B 3Hake MPOHSBELCHHA {1s runepOoHuecKkoro CHHyea Oparh 
PaBHbIM “-- | BMecTO ft — STO OOCCNCYUHT ONATH GOAbUIVIO CTCIICHD 
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SHAMCHATEIA Yoo, TeMepb HeucTHoro. T]puH 3TOM lemb Ha JIEBOM KOHILe 
OyMeT OKAHYHBATbCH NOC TeROBATeIbHOI HHAYKTHBHOCTbIO. TakHM 
o6pa3soM, peaJM3yloulan CxXeMa MpeacTaBlneT JecrHu4uHylo LC wens 
6e3 NoTepb, OOeCNeuHBAallylO OTCYTCTBHeE 3aTyYXaHHA aMIWHTY/bI 
uMnyibea (K = 1). 

B HeKOTOPBIX CJIVUaAX, HANPHMep, pH 3aepxXKe HA3KOUACTOTHLIX 
HMIYJIbCOB, ObIBae€T MKeAaTeIbHbIM YUECTb KOHEYHYIO AOGPOTHOCTh 
guleMeHTOB. Jia yHKUHH Nepegqaun Buna (4) MOKHO BHOH3MCHHTh 
Npowecc peav3allHH WIA BBeCHHA B CXE€MY AKTHBHbIX COMPOTHB.JIC- 
HHH 3a cueT nowyyenua K <1 [2,5]. /laa sroro caenyet BBectTH AH- 
HeHHOe MpeoOpasoBanue BHAa Pp =SsS—a (s=p+a). 

Ilocne nogcTtaHoBKH B (4) nowyyHM HoOByIO yHKILHIO 


> Ka 
G(s)\= W,(s) 2 (9) 


/las Toro, 4TO6pl 3HaMcnaTetb N_(S) ocraBasics! 1OMHHOMOM lypsn- 
a, 3HANCHHE @ He JLOKHO BHIOHPATbCH CMWKOM OObIHM. Ouepni- 
HO, PYHKUHS Nepenayn (9) MoxkeT OblTh peaH30BaHa Takx*Ke B BHJle 
CCTHHYHOH WeNH COraCHO ONNCAaHHOMY BBIINe mpHemy. Bosspanicnue 
K HCXOAHOH MepeMeHHOH, T. €. MOJCTaHOBKa S = p-t-a, osHauae>rT Jo- 
OaBcHHe K HHAYKTHBHOCTAM NOC1@LOBATCbHBIX CONPOTHBACHHII al, 
ad K €MKOCTAM — lapaJJebHbIX NpoBoyNMocteh aC, yuuTHIBAIOULix 
notepH. Tloctosnnpiii MuokutTenp Ko J XapaAKTePH3yeT CHHKCHHE 
aMIVIATYIbl HMMyJIbcCa Ha BBIXOJIE. 

CuenyeT OTMeTHTb, 4TO XOTA NPHHILHNHabHO PpaccMOTpeHHBlil 
Npolece pealH3aunH OYeHb MPOCT, HO MPH BBICOKOM f TpebywTcs Bce 
KC HOBO/bHO TPOMO3ZKHE BHIUHCICHHA; 3TO O6yCIOBIeHO TeM, UTO 
NOCTEROBATEIbHOe NeCHHC CBA3AHO C BbhIYMTaHHAMH HW NOSTOMY JIA 
oOecieyueHHA HeEOOXOAMMO!l KOHeUHOM TOUNOCTH Ppe3yIbTaTa BbEIHCIe- 
HHA AOJKHbI BECTHCh C QOCTATOUHBIM YHCIOM 3HAYalHX Wp. 


3. IIpumep pacueta wenu 3anzepxKKu 


IipHMem 05 mpH6saHKeHHA runep6onnueckux PYHKULMA UHnC.0 


MHOXKUTCNeH, CooTBeTCTByIOULce N= 3, Tlomaras na Bpems c/a h, 
T 


HMeeM corsiacHo (4) 


3 3 3 
NM he ae d IT | spe a6 pe ~~ Ss aus I] ee dh J i A2- 2f2\- 
Nie PAM (Lb geen) = aM gg HOPE: (10) 
3 ; 3 3 
N, = | I te fe : 3 | ee | | ars a2 are It [d? -|- (Qk + 1 )?| 
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Tepemnoxkaa M@xkAY CoOol OTMeTbHbIe MHOMKATCIH — ABYWGIeHbI, MO- 





JIYUaeM: 
Nyss -aytgcge (SF 28 56 | 08784 -|- 42304); 
Ny= ee G8 12°84 1974 -L 212916 + 11025). (11) 


OTHOUIeHHe 3THX IO-IHHOMOB JlaeT HHTepecylOulylO Hac BCHYHHY —- 
QIEMCHT MATPHILbI MPOBOAHMOCTEH YETHIPCXMOJIOCHHKA Yoo - Pa3.10%Ke- 


I | 
HHe B HeMpepbiBHy!O ApO6b PyHKILNH eed NO3SBOJIAT PeaJIH30BaTh Co- 


“~~ 


OTBETCTBYIOIRYIO (PYNKUHHW Hepewaun Wen 3aepRKH. Tipumensst 10 
CHCJLOBATEBUOC JLETCHHE, NOTVUAeM CIEYIONLYIO HENPePbIBHYIO /LPOOL: 


N, : Pe 7 
Wo ONS81 | pagar. 


(escent oe 
| fh (). ot 39 356, 
RUNSOOT sa 2,356 | 


Gb UUAGRE che eae \ : | 
4 | yr. : ¢ 
T3263 1. a) (12) 
Jan nepexofa K HCXOANOM HepeMeHHok p HeEOOXOAHMO BCC KoIpu- 
. T . 
HHCUTEE pH A B (12) NoweMITL Ha -5. Ha puc. la npHBOUTCs! COOT- 


BCTCTBYIOULAN JICCTHHUHAA CXCMa C MaHHbIMH BCCX  9JICMCHTOB. ia 
pich 16 jaeTCA CXeMA LCN 3a/lepKKH ALIA n= 5. Tlaunble 91eMeH- 


a) ned 
02767 = 01997 01758 00848 
ot D0 OO UO 
04190 02243 | 0146 =} g1709 ss 
2 
6) n= 
02202 = 01836 1295 OB 0125 00526 
o--- 






Co —_— a JT. Gare i L vyee cee om ee ee | coo 


Pic. | 
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TOB CX€M OTHOCATCH K HOPMHPOBaHHOMY BPeMeHH 3afepxXKKH t = | U 
HOPMHPOBaHHOMY COMpoTHBJeHHIO Harpy3kH R,=1. pu +t #1 u 
Ry # 1 HeOOXOMHMO YMHOKATb 3HAYCHHA HHAYKTHBHOCTeH Ha TR, 
es 5; 
H eMKOCTeH — Ha =p. Ha puc. 2 npHBeseHbl XapakTepHCTHKH (pa3bi 
if ; 

H 34TyXaHHA NOpu AeHCTBHTeJIbHbIX YacToTax (p = jw) AIA. Wenn 3a+ 
HepKKH c m=5 (puc. 16), BpruMcaeHHbie no (5) u (6). 





i 
mE edie MP hep] ute sal 






\ 


Oe oe a 








REZe eee 
pe ee 
| iN 
\ 
OMe eae Besley 


J. 3KCNePpHMeHTaJIbHOH MpOBepKH CTeNeHH HCKaxKeHHA (bopMpI 
HMIlyJIbCa, MO JaHHbIM pxc. 16 Oblia NocTpoeHa JWHHA 3ancpxKH CO 





Puc, 3 
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BPeMeHeM 3acpAKH + = 1-10" cek. H COMPOTHBJICHHEM R,= 10° om. 
BesiHYHHbI 9.1eMCHTOB — HHAYKTHBHOCTeH H eMKOCTeH — NOATONAACL 
c TOUHOCTHIO B Ipeetax 1—2%. 

Ha puc. 3 aHbl OCLH/LIOTpaMMBbi MpOXOK EHNA HMMNYbCa ILI 
TelbHocTbwo 2.-!07"% cek. M3 sTHX OCILH/JIOPpaMM MOXKHO BH/LCTb, YTO 
BPCMCHHbIC XAPAKTCPHCTHKH ICH 3ACPARKH MOTYTAIOTCH — BIOTHE 
VOB CTBOPHTCJTBIEDIMH, 


BbiBodbl 


Ha oCHOBAHHH H3.fOAKCHHOPO MOKINO CleMaTh CMEAYIONLHE BHIBO/LDI 
HO PAcCUCTAM JLHCKPCTHDIX Heleli Ba/Lep»AKKH MYTEM CHHTe3a Ha OCHOBE 
NpPeCTABACHHs! THICPOOMMUCCKHX PYHKUMH Yepes MepBbIe 1 MHOAKHUTC- 
Net) GECKOHCUHBIX MPOH3BeAeHHH. 

1. Bpemennpie XapakTepHcTHKH LlencH 3aepxKKK  NOMYUAloTCH 
BUOJHE YLOBJIETBOPHTCIbHDIMH. 

9. Onpenetenne PyHKUHH Nepewqaun Wen SakepARKH NPOWSBOMMT- 
CH IIP@LebHO IpocTo. 

3. TakxKe OTHOCHTCADHO HIpOCTO NpOH3BOANTCA peasH3alin Cylk- 
nun uepeaun, Tipu weo6xosMMoctH, peasHsailnA MOKET ObITb MPoOBe- 
ena ¢ ydeTOM KOWCUHOT JLOOPOTHOCTH KaTYINCK, 
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Jlexin, mexu. naye A,B. BAIMAPHIT 


rPA®HYECKHA METO] PACYETA JPOCCEJbHOrO 
MATHHTHOLO YCHJIHTEJIA JIS CHCTEM 
ABTOPETYJIHPYEMbIxX IJIEKTPONPHBOJLOB 
MNOCTOAHHOLO TOKA 


B cucTeMax aBToMaTHyecKcro Pery/IHPOBaHHA 3SICKTPOMPHBOLOB 
HOCTOAHHOrO TOKa HCXOAHBIMH JaHHbIMH JWIA MpOeKTHpOBaHUs! HW pac- 
{eTa MaPHMTHOTO YCHJIHTeIA ABJIAIOTCH MapaMeTPbI ero Harpy3KH Hu 
3aaHHblt PexKUM WH PeXKHMbI ero paGorHl. 

Harpy3kol o6bl4uHO ABIAeTCA O6MOTKa BOSOYAKACHHA MAlIHHbI 10- 
CFOAHHOTO TOKa, NHTaeMan OT MarHHTHOrO YCHWIMTeIA YEpes ONOWMAs- 
HbIM BBINPAMHTEIbHbI MOCT. 

Ilo ycnOBHAM pa6oTbI cuCcTeMbI PeryIMPOBaHHA WIK yipaBenun 
H3BeECTHbI MOTPeOHble MHHHMAJIbBHOC H MAKCHMaJbHOe 3HaNeHUA ToKA 
B Harpy3ke, ee NapaMeTpbl (O6bINHO AWM OOMOTOK MALIHH. NHTAaeMDIX 
OT MarHUTHOrO YCHJIHTeJIA, WeIeCOO6pa3sHO HMeTb HAHMEHDIIICe COlpo- 
THBAeHHE). B Oo/IbIIMHCTBe Culy¥aeB USBeCTHO TakxKe HallpAKCHHC 
HCTOUHHKAa (ceTH) MepeMeHHOrTO TOKa H MOryT ObITh BLIOPAaHb tlapa- 
MCTPbI BBITIPAMHTebHOrO Mocta. TakKHM O6pa30M HCXOAHDIMH JLAtitpl- 
MH JWIA Pac¥eTa MArHHTHOFO YCHJIMTCS| MODXKHO CUHTATH: 

a) Hallpa#2KeHve ceTH MepeMeHnoro TOKa: 

6) MMHHMaJIbHOe H MaKCHMaJIbHOe 3HAYeHHA TOKa Harpy3KH vcH- 
antes J. u Ty 

B) CONPOTHBJIeHHE Harpy3KH TPH ¥THX TOKaXx c Y4UCTOM CONPOTHB- 
‘ICHHS BeHTHJeH R. HR: 

r) BO.bTaMnepHyio XaPaKTCPHCTHKY UWeNM Uarpy3KH HH BDITTPAMH- 
TCbHOrO MocTa. (TlocwenHtolo HeTpy HO NOJYYHTh PaCUCTHbIM ILyTeM 
Ha OCHOBAHHH MapaMeTpoB Harpy3KH HM XapaKTepHCTHK BeHTHAe;l). 

PacueT MarHuTHoro ycusnTens eecoo6pa3sHo BeCTH C y4¥eTOM pe- 
aJIbHbIX P@KAMOB HEJHHEHHOM Wen C BEHTHJICM MH HMEIOLLHMUCA HCKa- 
*KCHHAMH (POPMbI KPHBbIX HalpsKennsA wu TOKa. Takoli pacuecT yho6uce 
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Bcero BCCTH PpadHuccekHM HAH PpaoakasHTHyecKiM NyTeM. Aaa eA 
MOXKHOCTH OCYILCCTBICHHA PacueTa HCOOXOAHM HPCABAPHTCIbIBIN BUI 
6op pasMepoB H KOH®HrypallAH MarHHTHOn Wen. 


1. Mpenpapntesbupit BbiGop napaMeTpoB MarHuTHON wen 


J,asa Bbl6opa NapaMecTpoB MarHHTHOH Welly BOCTIOMb3yCMCH Bue 
6AIUOKeHIbIMH COOTHOIICHHAMH, NOyYaCMbIMH B MpeNoOAKeHU CH- 
HYCOHAAIbHOCTH KPHBBIX TOKA H HalpsKCHHA. - — 

Jlaa cpeaHux 3HaveHHI! TOKa ApocceA MOMHO HalucaTbh ypa 

Hue (puc. |) 


l LS ale 
C mpyrou CTOpOHb! 


U ao 
Ky ae li V X? = R,, , 


Pe Ri —e Ros ae RL a kan Ho 
MOJHOeC AKTHBHOE CO- 
IIPOTHBJICHHE Ienu 





| 
| 
| 
| 
| 
| 
| 


] Harpy3KH Cc YHEeTOM 

: ene meee eee COMPOTHBICHHA BeH- 
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Puce. |. Pa6bouai xXapakrepheTikda Madl- MHI, me peBO ALI 

HHTHOTO YCHJHTCATA meucTByroulee 3Hnage- 


HHe B cpemHee. 
O6oznauad YCpes a OTHOMTEHHE NPeeJIbHDIX ~TOKOB Harpy3ku 


(acl), Tc a= Eis H MoOsieTaBJIA &@ B UCpBoOe ypaBHeHHe, NOYYHM 
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> aoe AL stants 


C yyeTomM BTOpOrO ypaBHCHHA, 6yHeM HMeTb 
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Xo; 
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noneTraBum KB mipeyblayulee BbIPAKCHHE HK BOSBCILEM ofc vacTi 
aT 
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Touaraa B nepBoM NpHOaAWKeHHH, UTO Np XomocTOM xoze HanpsxKe- 
NHC HCTOCHHKA MHTAHHA MOJHOCTBIO KOMICHCHPYeTCA 9.1.C. Apoccests, 
NOJIYYHM 


U = 4K fO SB yaxe + 10 §; 





: 0,4 nw 2S 100% 
X ox — yy TL ay ies y af- i aid i ae ae 


7 l 
Onpezeina oTHoueHHe 
U2 ae ee . 
ae ou == 2,03 Nd ae Vex : 10 


H MOACTABAAA CPO B BbIPAKeHHE WIA KBakpata KosdpuuuNeuta ycuue- 
HHA 10 TOKY, NOJYYHM 


Kos = 2,03 f ane Veg ; 10 cd | 7 a)? Ady 


KeXg EE Re 
Auppepenunpys nonyyennoe BbIPaKeHHe mo X 


av 4H IpHpaBHHBaa 
NPOHSBOAHYIO HYJIO, HaXOAMM ONTHMaJIbHOe 3HayeHHe X 5,, TIpH KOTO- 
pom K,,,*, a, cleaoBatebHo, u K,, uMetoT MaKCHMYM 


K 2 A — Xoy “ OK mn" 
m ke Xa? -- R27 ’ 





— A Ka? + Ry 2KIX 9? 
0X9, (K?2X9," i R7)3 ; 





OTKY/la 


, K 
YC Re wa Wi Fe, == X 


OH? 
HonctaBassa X yy aim B ypaBicuue jin K,,? 1 
UHM In K,, : 


oe onm V eee: 


H3Bi1ICKaH KOPeHb, NOJy- 








— (1 -- 2) Baane | coe ee 
ly cm / RR, 
llosyuenHyio (opMysay MoxKHO HecKonbKo YTOUHHTb. OnpeneuM 
TOK XOMOCTOrO XOa Harpy3kH 
mo U 
8 SS 
Vv Xa," + R, 
rae R, = Ron + Rr ae er x? 
NOACTABIAS B MOJYUCHHOe BbIPaKeHHe X gy gam» TOAYUHM 
= UK 
a a 
Vi ( AE} 
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HaripstaKcHiie, Y paBHOBCHIHBAaloTlee on I ee Apocce.s 


UK Ra 
| bane _ 10-8 
U, sae tere ae ob es Se ee - Kp f@. SB MAKE I ’ 
QO. KR, ” 
re Vrs (KBP 
H 


OTKYJla 


pire (RRR aig feeSByanet 10% 


llonetaBissd HomyucHioe = BbIPAKcHUC Ho YTONHAD BhIPAKCHHC JW 
K monms HWOCAE HCCMORKHDIX Hpec6paso0Banhli, NOYTHM 


re KR. | 
Bik fee Vi mi os i a 








2,03 f- 10— 


on onm Ly (1 — os) a i V V oni Se ee RE ~ : ) 
Jas ONTHMAJIDHOrO 3HaucHHs K wa ochkoBanun pe wblayulero HeTpy/- 

HO NOJYUHTh COOTHOLICHHE 
a ee ee pues | (2) 


Pin = oe — 
=a 2 
mie — 8 


JLas OUTHMabHOrO SHAUCHN A oO beMa CTAvIH CODILCHIH KA, WOW YTaeM 


2K rs wo Le 


fie. (3) 
y |e, [Be MAKE 


Vv. 
203 6-107 dey ep 
H 


cm om | 


Jina Bnidopa  fapaMeTpon MaPHHTHOH LeOH, HpCABapHuTeAhilo HO 
HCXOJHbIM JLIWHDIM H dopMy.ie (2),  onperciseTesd SHANeHHAe K. 
Ilo ocuopuot KpHBOi HaMarHvuhBaHhsA MaTeplhadia CCpsCuiika 


Pa aipite 
OUPCLC-TSICTCH KPHBAs OTHOUICHHA Se BbIGUpaCTCA 3HAUCHHS 
0 
Boyase COOTRETCTBYIONLCE MAKCHMYMy 3TOTO OTHOITCHEN. Ilo nowyuen- 


HbIM JLAHUbIM H (POpMY.Te (8) ONPEACAACTCS pacueTHbT OODEM CTA. 
LIpHHHMasd KONUFYPAanHIoO CepACUHHKa 3a/LAHHOH, HO OOHeEMY CTAa- 
AM OH CTaHlapTaM BeTHUNT JLT PasTHUAbIX CTS retry (UUITAMNAbD 'L TA 
[U-o6pa3nbix CepACUHHKOB H INHPHHa ACHTD ATA TOPOH LASIbHBIX) , BI. 
Gupaem ceucHHe cepeMHilka H CPeMOIO  WTMITY MATH THOCHAGBOL 
AHHH TO TLYTH HepeMenHon cocraBdsiouiei HweToKa, TaKHM o6pa3om 
OUPCLENOTE I OCHOBUBIC  HapaMenrp pl MAPHHTHOH  JLCHU! CCUeCHite 
Stem’) wo cpesiisist JLIWHa WYTH MarihTiocn. iGBoH «Huun fjem|. 


YO 
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2. Hepecyer ucxoanon XapakTepucTHKH 


Ais yno6ctBa jasmbHeiuux PacveTOB, NOb3yicbh napametpamMu 
MPCABAPHTCIbHO BbIOPaHHOTO MarHHTOMPOBOLa, OCHOBHY!O KPHBylO Ha- 
MarHHuvpakua craw B, = f(H) nepecuntbipaem Ha KPHBY!0 


rae U nw / nelictayioume 3Hauenua ToKa u HalpsKeHHA. 
Aas nepecuera nombayemcs COOTHOJUCHHAMH: 


Al = Iw. (4) 
U = 4,44 tw. SB wane» 10-8. (5) 


H 


Ai 3aqaHHoro HOMHMHambHOorO HanpsxKeHHA ceTH UNCTO BHTKOB 06- 
MOTKH TICP€MeCHHOrO TOKa ONpewelAeTCA NO MaKCHMasbHon HHAYKIULYH 
MPH XOJ1IOCTOM XOTe€ H3 COOTHOMeCHHA 


Y ci a V I ele ( ke Yt 4,44. W~ FSB yar’ 10-* 


W@W. =—= ea ai as a , (6) 
Vi + () 4,44 FSB yanc: 1078 


CeLyCT HMCTb B BHAY, YTO AIA JIA KOJIbLeBOrO CepseuHHKa nepe- 
VeT MPOHSBOMMTCA HEMOCpeACTBeEHHO No dopMysam (4) x (5), a qin 
[!!-o6pa3Horo Beanunna Hl PaCC4UHTHIBAe€TCA C YYeCTOM H3MeHEHHA Be- 
HYHHbI MOTOKa MO NYTH M@PHHTHOCHJIOBOM JIMHHH, YTO yqo6uee Bce- 
ro chelatTb rpauyecku no Mertony, H3JlIO#*KCHHOMY B KHHre Kawanta- 
poBa H Hetimana «Teopetuueckue ocHOBbl 3JIEKTPOTCXHHKH», UactTh I, 

CeyeHwe O6MOTKH MepeMenHoro ToKa OepeTca moO HOpMaM Harpe- 
Ba MPOBOAOB, T. €. MO AOMYCTHMBIM MWIOTHOCTAM TOKa. Onpegesus ce- 
‘TeHHE H YHC/IO BHTKOB OOMOTKH, CJleyeT onpesenutp NVIOWAb OKHa, 
ClO 3€HHMa@eMytIo 





w_q_ 
Q = —_— 
2 q 


3 


re Y — KosPPUUHeHT 3anoHeEHHA OOMOTKH Ne€PeMeHHOrO ToKa. 


3. Pacuet napamerpos ynpaBJstomek oOmMoTKH 
H paOouHx xapaktepHcTHK ycHanTena 


Alia pacuera NapaMeTPoB yiipaBAlOuleH OOMOTKH H paGouHX xa- 
PaKTePHCTHK YCHJHTeIA HCNOb3yIOTCA BOJIbTaMNe€PHble XapakTepu- 
CTHKH ApPOcceiA HW AKTHBHOH 4acTH LeNH, BbIPaKeHHbIe B MaclITabax 
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amity. Tlomyuutb 9TH XAPAKTEPHCTHKA HETPYAHO NO HALL TCH BI M 
panee XapakTCPHCTHKAM U -= (Uw) nytem nepecera. 

Tak Kak OOMOTKa IlepeMeHHOrO TOKa YRC paccuHTalla, TO WeTCco- 
OOpa3no Ce AKTHBHOC CONPOTHBJICHHE MPHIOCOBaTb K CONPOTHBJICHHIO 
MocTa H Harpy3KH H NOCTPOHTb pe3yJIbTHPYIOULy lo BOJIbTaMICpily ks 
XapaKTCPHCTHKY AKTHBHOH YacTH LWellu. 

B ocHoBy tpesWlaracMoro nadbHeiuero MeTOAa pacueTa HOMOACHY 
HpPCANOJORCHHC, UTO Hal psKCHHe NUTALOILeH CCTH CHHYCONAAIbHO, a 
HaNpsaKCHHEe Ha Apoccele H AKTHBHOM YAaCTH WCMH HAaXOANTCA B RBA 
apatype. B 1epBoM NPHOAWKEHHH NpPeEAMOMAraeyen TAKKEC, UTO HILLY RK: 
THBHOCTbh Harpy3kKH HCCYUICCTBCHEHO cKkagpiBeetca Ha (opmMe pabourl 
XAPAKTCPHCTHKH YCHIATCAA, 

Merom pacueTa CBOAMTCA K Cue AYIOWEMY. 

Ilo ocHoBHoli BoJILTaMNepHOn XAPAKTCPHCTHKE, MOJYUCHHOH  /L-TS1 
ojoro CepsevHHKa Mp OTCYTCTBHH NOAMArHHUMBaHHs, CTPOHTCH CC 
MCHCTBO BOJIbTaMNCPHBIX XapakTePHCTHK mpoccetaA B UCsIOM (JL19 
ABYX CCPACUHHKOB) TPH PasNHUHbIX SHAYCHHAX HOCTOAHHOH = COCTAB- 
amtoutelt HHAYKUHH B 

Ilia 9TOrO, OTAOKUB MOORKUTCIDHYIO HM OTPHULATCIBHYIO BETB! 
BOJIbTAMHEPHOH XapaKTePHCTHKH OAHOFO COPMeYHHKA, NPOBOAAT MNPo- 
H3BOJIbIYIO TOPH3OHTaATb, COOTBUTCTBYIOILVIO HCKOTOPOMY SILATCHATO 
HOCTOAHHOM COCTABJIMIONLCH HHAYKILAH By (annun Oa wa pue. 2a). 
Uepes Touky @ llepecevenHA 3TOH FOPH3ZOHTA.TH C UCXOJLNION BOWbTAM- 
lle pHOH XaPaKTePHCTHKOH MpOBOANTCs BCPTHKaJIb. 


a) Bs 





Puc, 2. Tloctpoenne BOAbTaMHepHblx XapakTeplcTHK MartiTHOro 
YCHJHTQMA 


Zanapanch 3HaueHHAMu U,,, OTK/abIBaloT HX BBepX H BHH3 OT 
rOpH3OHTaH Oa HW ONPeAeJTAIOT BeHUHHY HaMarHhunBalolsero TOK 
yin OMHOFO HM Apyroro cepAeyHHKa. Tak, Hanpumep, aa U,,, BCMUH- 
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Ha TOKa JWI OAHOFO CepeuHnKa OyAeT onpenenateca OTpe3KoM /e, a 
ist Apyroro — oTpe3skom J/’6 . CyMMMpysA 3TH 3Ha4eHHA TOKOB 1 
OTKTabIBAA HX MPH 3HayeHHH U/,,, B OTAeAbHOM KBapante, nowyuaem 
TOUKY HCKOMOH pe3yJIbTHpyiollelt XapaKTePHCTHKH (TouKa | Ha 
puc. 26). na U,. nonyyaem 3HaueHna TOKOB, OMpeesneMbie Ha 
puc. 2a oTpeskamu 2c un 2c’, u, COOTBETCTBEHHO, TOUKY 2 pesyubTu- 
PylOUleH XapakTepHcTHKH Ha puc. 26. 

IIpopeaa anasoruynpie NOCTPOCHHA JWIA Pa3JIMYHbIX 3HaYeHHT No- 
CTOSHHOH COCTABJIAIOULeH HHAYKUHH, T. e. AJA Pa3JIMYHbIX NOJIOKCHHE 
rOpH30HTatIM Oa, nowy4uM uCKOMOe ceMelicTBO Pe3yJIBTHPYIOULHX 
BOJDTAMM€PHBIX XAPaKTePHCTHK APOCCeIA NPH pas/IMUHBIX NOAMarHu- 
INBaHWAX, NOKa HEH3BECTHBIX. OTO ceMelicTBO XapakTepHcTuKk Oy AeT 
HMCTb BHA, H300pa>KeHHblit Ha puc. 3. 


st, 





Puc. 3, Cemeiictso Pe3y/IbTHPYIOUMX BOMbTaMnep- 
NbIX X@paKTeCPHCTHK MAFHHTHOFO ycHHTeA 


Ilostyyenuoe cemelicTBo cHHMaeTCA Ha KaJIbKY B BHZ€ Tpanctio- 
paHtTa. 

Ha MHJWIMMeTpoBoli 6yMare B KOOPAHHATHBIX ocax U,, —I/,, or- 
KV AaXPIBaeTCH BOJbTaMNepHah XapaKTepHCTHKa AKTUBHOH uacry Lenn. 
Ilonaraa, quia Hayaaa, NOAMAarHHYHBaloulHA TOK paBHbIM Hyvii0, Ha- 
KTaAbIBaeM TepeBePHYTHIH TpaHcnopaHT (c TeM, uTO6BI NOJIYYHTb 
OOpalleHHYlO BOWIbTaMNepHyio XapaKTepuCcTHKy Apoccena) Ha yeprex 
H MepeMelllaeM ero Tak, 4TOObI Hayao KOOPAHHaT TPphaHkcnopanta 
CXOAb3HO M10 BOJbTaMNepHol XapakTepHCTHKe aKTUBHOH 4yacTH 
(puc. 4). Tepememenne IPOHSBONHM AO TeX Nop, 1OKa BoAbTaMMepHaa 
XapakTepHCTHKa Apocceis, noyyeHHad pH OTCYTCTBHH NOAMArHHuit- 
BaHHA, He NpowAeT yepes ToOUKy K Nepeceyenus ropH3outain U,, cetu 
C OcbIO OpaHHaT. Tlonyyennan na BOJbTaMNMepHOH XapaktTepuctuKe 
aKTHBHOH 4aCTH TOUKAa a’ CHOCHTCA Ha oCb aOcuncce (TouKa a) MW OTpe- 
30K Oa yaBaupaetca (ToOuKa 6). U3 nonyyennot trouxu 6 c MOMOLIbIO 
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HANOKCHHA OOpaulcHoro Tpabciopahta MpOBOAHTCs BOJIbTaMMeplaa 
XAPAaKTePHCTHKA APOCCedIs 66. B HHXKHeEM KBapaHTe OTKMALLIBACTCH 
3epKaJIbHoe OTOOPaKeHHe 3TOH KPHBOH B OCH aOcuHcc (1MHHS 66"). 
CyMMupys asire6panueckH OPAHHaTbI BOJIBDTAMIIEPHOH XapakTCpHeTit- 
KH AKTHBHOM UaCTH HM BOJIbTAMNePHOM XapakTEPHCTHKH APOCCeA, HO: 
JYUMM Pe3YJIbTHPYIOLLY!O BOJIbTAMTIEPHYIO XapakTepHCTHKY LellM TPH 
HHTAHHH ce OT CeTH MlepeMeHHOTO TOKa (nHHuA 66’6’ ). 


—, 
~~ 


/ 
| 
| 

/ 
} 
i 

i 





Puc. 4. Xom rpaduyeckhx HOCTPOeHl 


{ -— podIpramMuepias XapakTepHCTHKa AKTHBHOM “act; 2 —- 
XAPAKTeCPHCTHKA APOCce.sA, 3 — pesyJIbTHpYyiollas Xapak- 
TeEDHCTHKAa 


Moxer CAYYKTHCA, UTO Mocde HaOKeHAT THaHCnopallTe BTOUKC O, 
BOJbTaMMepHad XapaKTePpHCTHKAa Apoccests BbIMLeT 3a MpeLe.1bl aMILIH- 
TYAbI HaNpAKeHHA CeTH, ONpeheIAHeMOH TOPH3OHTAIbIO, npoxossAles 
yepe3 TOUKY XK. 

B 9TOM calydae cAemyeT TPaHcHopanT NWepeMecTHTh Mo ocH aOcuHce 
BIeBO HACTOJbKO, YTOOK] CYMMapHoOe HalipAKCHHE Ha AKTHBHOH YacTi 
H Ha @poccele NpH TOKe PaBHOM HyJItO 6plio 6bt paBHo U,, cet, 
T. e. oTpesky OK Ha OCH OPAMHAT, H y2Ke Hs MOJYYEHHOH TOUKH NPo- 
BOLUTh BOJbTaMNepHylo XapakTepHcTuKy ApoccesiA. 

Tlo pesybTHpylouleH XapakTepicTuKe HeTPYMHO paccC¥MTaTb CpCc/l- 
Hee M MelicTBylolllee 3HaueHHe TOKa B Wenn C y4eTOM HeMHeHHOCTCH 
XapaKkTepHCTHK H CJ1OKHOU (POPMbI KPHBbIX TOKa H HanpsKeHHi. Kak 
H3BeCTHO, cpemHee 3HayeHWe MepeMeHHOTO TOKA B wenH Harpy3ku 
mpoccesaA 3a NepwHOA TOMKHO PaBHATHCA Hymio. C Weblo coKpalileHHs 
BLIUHCAeHHH H TpadHuecKHX MocTpoeHHH yno6Hee BeCTH BeCbh Pace 
3a NOMOBHHY NepHosa TOKa OT OAHOTO CTO Hyjieporo 3HaveHHs 10 
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APyToro, T. €. MO pesybTHpylouleH XapakTepHCTHKe Lenn, Nexalleii 
lpaBee OcH opzuHar. 

B COOTBeETCTBHH C 3THM JIA anbHefumux NOCTPOeHHH OTJIOMKUM 
CCBA CHHYCOHAY MPHJOKeHHOTO HaNpsAxKeHHA ceTH (pHC. 5). Cuoca 
POPHSOHTaIbIO Ha STY CHHYCOHAY TOUKy 6 pesyABTUpyIoMlel BoO.mDT- 
aMMePHOH XapaKTepHCTHKH Lenn, COOTBETCTBYIOILYIO HYJIEBOMY 3Have- 
HI0 TOKa, MPHMeM MO/yYeHHy!IO Ha CHHYCOMMe TOUKy 3a OTMpPaBHyIO 
H MPOBeAeM OT STOK TOUKH BIpaBO PAL BePTHKael, OTCTOAULX Apyr 
OT Apyra Ha PpaBHbIX HHTepBaslax t = 30°. Tlonyuenupie nepeceyeuus 
BEPTHKaJIeH C CHHYCOMAOH TOpH30HTaIAMH CHOCATCH Ha Ppe3yJIbTH- 
PYONLYIO BOMLTAMNepHy!O XapakTepHCTHKy (TOUKH 6, 1, 2, 3, 4, 5, a’). 





Puc. 5. K onpenenennio cpegHero HM jeHcTBYIOUlero 3Hayennii 
TOKA YCHJIUTeIA 


A6ciHCChI NOYYeHHBIX TOUeK CYMMHpyloTcs 4 AenATCA Ha 7. Mony- 
€HHOe CpemHee 3HayeHHe a6cuMccht 6yserT ONPeAeIATh NowoOxKenHe 
HYJI€BOH JIMHHH. 

OTOKUB HaliqeHHOe cpeyHee 3HaueHHe No ocH a6cuucc, mpose- 
A€M B NOJYYeHHOH TOUKe BepTHKadb mn. Bepa a6cunccnl TtoveK 6, I, 
2, 3, 4, 5, @’ Pe3YJIBTHPylOlWleH BOJbTaMnepHoni XapaKTePHCTHKH Ha 
NPC2KHHX TOPH3OHTAIAX Pa3OHEHHA, HO yXKe OTHOCHTeJbHO npoBeeu- 
NOH BepTHKaJIH mn, onpenensem MeMCTBylOllee 3HayeHHe - TOKa 10 
cbopmyuie | 

1 Vliet he thet... teeth]. 
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Jlaa onpenestenua KpuBol / = /(/,) noctynaeM cvleqyIOuLHM o6pa3omM. 
Zanapadcbh Mpon3sBOIbHOli aMMHTyfoli ToKa /,,, OTKaAbIBACM Ha 
ocu aOcuncc TOUKY a, eli COOTBeETCTBYIOULy!O (PHC. 5). [lomenB pac- 
ctosHHe Oa nonojam, Nomyuum TouKky a’. [lpopenaA BepTHKaab, NOjy- 
UHM OTpe30K e2. BenwunHy 3TCTO OTPe3Ka OTMIOXKHM OT TONKH a’ no 
BepTHKaM (TOUKa OQ). 


O6paulenHblit TpaHCnopaHnT HaKMaMbIBaecTCA Ha VEPTEHK TAKHM o6pa- 
30M, UTOObI H3 CeMEHCTBA BOJIbTAMMepHbIX XapaKTePHCTHK APOCce)»! 
OHa H3 XapaKTepHCTHK MpOlla Yepes TOUKH @ A O. Jlasee, CYMMH- 
DYA OPAMHATbI BOJbTAMMEPHbIX XapakTePHCTHK AKTHBHOH YacTH 4H 
APOCCeJIA, CTPOHM Pe3YJIbTHPyIOMly!O XapakTepiCTHRY, aAHAJOPHuHe 
H3JIOKCHHOMY paHee, Ollpesei#eM HY.1eBY!O THHHIO H BbINHCIIACM yen- 
cTBYIOlkee 3HAYeEHHE TOKA enh. 


Moxer CyuaTbes, YTO HH OfHa H3 XapaKTePHCTHK ceMelicTBa He 
npoliger yepes Touky O. Torma H3 ceMelicTBa XapaKTCpHCTHK Jpocce- 
as BbIOHpaeTcH XapakTepHCTHKa, MpoOXxoAAWad wepes TONKY He ocH 
OPMHHAT, PaBHYy!O Pa3HOcTH U,, HW HanpakeHis Ha AKTHBHOH “wacTH 
npn /,, = 0 (B 6obMHcTBe C1y4aeB 9TO 6yneT TOUKA K). OctTa‘bioc 
HOCTPOCHHE BeeTCA AaHaJIOTHUHO. 


Pasnoctp a6cuuce HYy.1eBOH JIKHAK paccMaTPHBaeMOH = Pesy.IbTH- 
pyroulell XAPaKTePHCTHKH H HYJeBOH AHHHH Mn XapakTepHCTHKH, 110- 
AYUeHHOH MIpH OTCYTCTBHH NOAMAarHHUHBaHHA, ONpeseUT cpemHee 3ia- 
ueHHe TOKa yilpaBJIAIOuleH O6OMOTKH, NIpHBeseHHOe K MapaMeTpaM o0- 
MOTKH Me@peCMeHHOrO TOKA. IlepecuetT K TlapaMeTpaM O6MOTKH YyhpaB- 
Ne@HHA WIA Napa/we/bHOrO CoeAHHeHHA O6MOTOK NcpeMeHHOrO TOKA 


HPOH3BOAHNTCH Ha OCHOBAaHHH COOTHOLNECHHA, HCXOJLAILETO H3 paBeHnceTBa 


AMMEPBHTKOB. 
[pW ~ 
I yey fa eS 4? 
rile @_ -~- NMOAHOe YHCIO BUTKOB o6MOTOK ne peMeHHOFo TOKd. 


Zanapasich #KeaemMoli BeHYHHOH /, yipaBlsoillero TOKA, Ha OC- 
HOBAHHH HPHBeeHHOrO COOTHOWeHHS ONpeACIAHIOT HCO BHTKOB 
OOMOTKH YIpaBJieHHsA 


Lip = 


a, se: 4 I, (8) 





H HIPOBeEpPAIOT BOSMOXKHOCTb YK-TATKH OOMOTKH B OKHe MaTrHHTOIIpPo- 
Boma. 

Ec YuC4io BHTKOB OOMOTKH YHPaB/eHHA OFPAHHUCHO NS cooopa- 
KCHHTL HOAYUCHHS OMPEACICHHDIX MapaMeTPOB LWT <BXO,La» YCHAHTC- 
A, © H@IbIO PallHONadbHoro COrMacoBaHHA C WAaTUMKOM, TO OH Pesle- 
nup 7, @, H BBINTS HOyYYCHHble AMUCPBHTKH MS ONPCLCICHHOPO BHILIC 
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SHAYeCHHA TMOAMAPHHYMBAOINAX AMIMEPBHTKOB, HETPYAHO onpeseIUth 
NapaMeTpbl OOMOTKH OOpaTHOH CBA3H, a HMeHHO 
Inp@ ~ 


lop Woe ='—=q— — Lyi, (9) 


cp oc 4 


re /,, —cCpenHee 3HayeHHe NepeMeHHOrO TOKa, ONpemenAeMoe U3 
BbIPaKeHHA 


4 
cp 6 


Fé [/, = i, oi I, -t. I, SP els . (10) 
rae Jy; 1; Is; 14, 1; — a6cuuccbl ToueK pe3ybTHpywoueli XapakTe- 
PHCTHKH OTHOCHTeCJIbHO OCH OPMHHAT, B3ATHIC 
NO COOTBETCTBYIOULAM FOPH3OHTAJIAM PpasOnveHHA 
: , 
(puce. 5). 


Bul6pap napaMeTpbl ynmpaBssioulelt O6MOTKH H OOMOTKH O6paTHolt 
CBA3H, HETPYQHO Ha OCHOBAHHM H3/10%KeHHOrO Bbllwe NpdBecTH pacer 
BeIHYHH / nH /,, NpOBOAA NOBTOPHble PacueTbl AIA Pa3JIHYHbIX TOUeK, 
H NOCTPOHTb KpHBy!o 3aBHcHMocTH / = f(/,) aA ycuMTeNS. 


ITa KpuBaw OyAeT NoMyyeHa Cc yyeTOM peavIbHbIX ycvloBHii pa6orTbl 
yCHJHTeJIA, T. €. MapaMeTpoB Harpy3Kv, HewHHelHocTeh wenelt u 
CJOKHOH MOPMbI KPHBHIX HAaMpAKeHHA U TOKa. 


4. IIpumep 


Alia WJJOCTpauHH MpedaraeMoro MeToxa Obl NpousBeseH pac- 
yeT XapaKTePHCTHK TOTOBOTO YCHJHTeIA, BbINOMHeHHOrO Ha IL]-o6pas3- 
HOM CepfeuHHKe H3 cTaJIH MapkH 34A. 


OcHOBHbIe JJaHHbI€ yYCHJIMTeISA: 

cepgzeuHHk — LLJ-40; 

4YHCJIO BHTKOB OOMOTKH llepeMeHHOrO ToKa — 2 * 400 (o6MoTKH 

COC HHEHbI NapaJebHO) ; 

YHCIO BATKOB OOMOTKH NOCTOAHHOrO ToKa — 2000; 

YHCJIO BHTKOB OOMOTKH O6paTHOH cBa3H — 160; 

YCHINTeIb pa6oTal Yepe3s OHOA3SHHIN BLINPAMUTEJIbHbIM MOCT H3 

CeJICHOBbIX BbINPAMHTeeH (mHaMeTpomM 100 mm no 4 wWah6pl 
B mieye) Ha aKTHBHY!IO Harpy3ky 15 om. 

PacueT xapaKTepHCTHK YCHHTeIA Obl MpowsBeneH No NpH6vIK- 
*KeCHHOMYy MeTosty [I] H NpewmaraeMbIM rpadoanaHTHyecKHM MeTO- 
OM. OTH KC XapakTePHCTHKH ObwWIH MOYYeHbI 2KCNePHMeHTAJbHbIM 
nyTeM. oo Pacae 
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Ha pue. 6 in cpaBHeHHA NPHBeeHbI pacteTHbIC HW 9KCUCPIMCH- 
TANbHbIC pa6oune XapaKTePHCTHKH YCHIHTCA. 
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Puc. 6. Pacueripie H 3KCNePpHMeHTaJIbHble XapaKTePpHCTHKH Mar- 
HNHTHOTO VCHJATeTA 


BbiBOJbI 


IlpemtaraeMblii rpaoanaHTHuecKHH MeTO pacueta poe 
MAPHHTHBIX YCHAHTeleH u HX XapakTeDHCTHK MpH padote Ha seeie 
Ky “uepes BbIIPAMMTEIbHDI = MOCT JocTaTOYHO MPOCT ate a 
TOUHbIC PeSybTAaTbl, Heke NpHOAWKeHHBIH MeTOA. DO. oe ee 
HocTb pacueTa JocTHraeTcaA 3a CyeT yueTa HeEMHEHHOCTCH Xa} sete 
CTHK ApocceA H BBINIPAMHTebHOrO MOCTA H CORON POPMbI KPHBbE 


HanpsKeHHA H TOKA. 


JIATEPATYPA 


1 M.A. Posen6.tat, Marintubie ycuJsHTeay, Tocytepron3sart, 1948. 


Hoctynuaa 20/X1f 1955 r. 
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Accucmexnm B. B, LUAMPATI 


FPA®HYECKOE MOCTPOEHKHE HAFPY3O4UHBIX 
XAPAKTEPHCTHK JBYXTAKTHbIX MAFHHTHDIX 
YCHJIHTEJIEH C OBPATHOKM CBA3bI0 


IIpH Heo6XOAHMOCTH H3MeHEHHA MOJIAPHOCTH BBIXOLHOFO Hanps- 
*KEHHA MAPHHTHOTO YCHJIHTeIA C H3MCHEHHEM TOAPHOCTH ycHJIuBae- 
MOrO CHrHaJla NPHMeHAIOTCH, KaK H3BeCTHO, ABYXTAKTHbIe MarHHTHble 
YCHJIHMTEJIH, BHINOJHACMbIe OObIYHO MYTeM COOTBETCTBYWILerO CoeqHHe- 
HHA ABYX OAHOTAKTHBIX yCHJIHTeeH. 


B cBA3H C TEM, YTO HOJOKUTeIbHaA O6paTHaA CBA3b Han6ouec 
NPOCTO, B CPaBHeEHHH C APyrHMH THMaMH ABYXTaKTHbIX ycnHTeNell, 
OCYMECTBIAETCA NPH AMpPepeHunabHbIX CXe€MaX, OFpaHHYHM pac- 
CMOTPeHHeE MCTOAHKH NOCTPOeHHA XapaKTePHCTHK HM@HHO 3THMH cXxe- 
MaMu (puc. 1). 


O6patHan cBA3b B AHPepenHunabHbIX CXEMAX BbINOAHAeTCA WH6O 
pasfebHOH (Kak foe mieyo yCHMTeIA UMeeT CBOW OTA@IbHY!O 06- 
MOTKy OOpaTHOH CBA3H — CXeMbI @; c; e), AM60 o6meli (ycunuTenb 
HM€€T OJHY OOMOTKY OOpaTHOH cBa3H, OXBAaTHIBAIOLy!O O6a meua u 
BKJIOYAEMYIO NOCMEAOBATebHO. C Harpy3koH — cxembl 6; d; f). He 
OCTaHaBJIHBaACbh Ha XOPOIUO H3BECTHbIX JOCTOHHCTBAX MW HeOCTaTKaXx 
TOrO HIM HHOrO Cnoco6a BKJOYeHHA O6paTHOH cBA3H, NepelzeM Heno- 
CPEACTBEHHO K PaCCMOTPeHHO OCHOBHBIX 3ABHCHMOCTeH, HEOOXOMHMbIX 
AJIA MOCTPOCHHA Harpy304HbIX XapaKTePHCTHK. 

O6bIuHO, Non KostpuuneHTOM O6paTHOM cBA3H NOHMMaeTCA OTHO- 
IN€HHE MPHPauleHHA NOCTOAHHOH COCTABJIAIOWeH HanpAKeHHOCTH NoHA 
oOpatHok cpa3u AH,,, o6ycoBiexHOoro TOKOM OOpaTHoHK CBA3H, K 
COOTBETCTBYIOLNEMY MPHpallleHHIO CpedHero 3Ha4eHHA TepeMeHHOH co- 
CTABIAIOINeH HanpsxKeHHOcTH noma AH, 


_ Soe 
a eV 
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Oynako, [1st JLBYXTAKTHBIX CX€M Takoe onpedeeHhe CNpaBeWIHBO 
TOJIbKO B CJY4ae Pa3ZLCIbHOH OOPaTHOH CBA3H, KOra HallpAKeHHOCTD 
HOJs OOPAaTHOH CBA3H ABIACTCH (PYHKUMeH CpeAHero 3HAYeCHHA Tepe- 





Puc. 1. CxemMbt JIBYXTAKTHDIX AudepenWWaNbHbIX MAPHHTHHIX YCH.AATC- 
neii ¢c BHeWCH Ob6paTHOH CBA3bIO 


ad, 6 —c BDLIXO/10OM Ila HecylileH HaCTOTe: -€, d — Ha llOCTOANHOM TOKC 
C MOCGTELOBATCIDHbDIM CMeCCTHTe.1¢0M , e, f — Ha NOCTOAHHOM TOKE C 
Hapa l.e.1bHbIM CMeCTHTCJIEM 


MCHHOM COCTABJINIOILeH HaMpAxKeHHOCTH NOAA B Tvleye YCHJIHTeNdA. 
B cayuae xe OOuICi! O6paTHO!l CBASH HaNnpAXKeHHOCTh NOMA OOpaTHOl 
CBH3H SABINETCH (YNKUHeEH PasHOCTH CPeAHHX 3HAYeCHHH MCPeMeHHDbIX 
COCTABJIAIOULHX Halips2KeCHHOCTeCH MOTeH B Pa3JIMYHbIX IWIevaX YyCHJIH- 
Test H MosL KOXPMHUHEHTOM OOpaTHOH CBA3H CJeEAyeT NOMHMATbD Be- 
JHUHITY 

AH; 


K ee : searrmtcssnccd 15 SREP er 7 
on AH ey, —AH ep 


Kpome Toro, In yCHJIMTeIeH C BbIXOJOM Ha MOCTOAHHGM TOKE H pas3- 
JCJIbHOH OOPATHOH CBA3bIO, HalMpsxXeHHOCTb NOJIA o6paTHOoH CBHx3H 
SBUICTCH He TOJbKO CyHKUHell CpeaHero 3HAYeHHA MepeMCHHOK Co- 
CTABIAIONLel HANPsKCHHOCTH NOJIA B Meue, HO Tak&Ke H cynkunel 
OTHOUMICHHS HCPCMCHHDIX COCTABJAIOINHX HanNpAKeHHOCTeH HOCH B 
PASIHYADIX Waevax, B nocleqyem caydae KOIPMuUneHT OOpaTHOoH CBsH- 
31 CTAHOBHTCS! NEPCMCHHOM BeTHUHHOH, a XapakTepHCTHKA OOpaTHoit 
CBASH HeJIHHeHHOI. 7 
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Jin yCHJIHTeeH C BbIXOMOM Ha MOCTOAHHOM TOKe HeO6xoHMO 
YUHTHIBATh TaKKe HaJIHGHe UH THI CMECHTEIA, CYLICCTBEHHO BJIHAIOLIC- 
ro Ha BeIHYHHY KospuuneHta O6paTHOoH cBA3H. 

JlerkKo MOKa3aTb, 4TO Win DuddepenyNasbHbIX CX€M JBYXTAKTHbIX 
ycHJIMTeleH opMyla WIA onpemeteHHn KosdduuKexta O6partHoli 
CBA3H MOKET ObITb CBeeHa K CJIEAYIOLUeEMy OOILEMY BbIPaxKeHHIoO 





_ Wocl~ 
ioe ox Ig W~ c, (1) 
rye W,- — YHCJIO BHTKOB OOMOTKH O6paTHOH CBA3H; 


W@W, — 4YHCIO BHTKOB pa6oueH OOMOTKH; 
i, uw 2. —cpeauuve AJIHHbI MarHHTHOTO NYTH AVIA NOCTOAHHOH 1 
Ne€peMeHHOH COCTABJIAIOULHX MOTOKA; 
C— KOIPMUUHEHT, YYHTHIBAIOUIHH XapaKkTep BbIXOsa H CIiO- 
CO6 BKJIIOYCHHA OOPAaTHOH CBA3H, a JIA YCHHTeIA C 
BbIXOMOM H@ NOCTOAHHOM TOKe H THM CMeCHTeIA. 


Avia ycusiuteten c BbIXOOM Ha Hecyllel 4uacTOoTe, TaK Ke Kak 
WIA YCHJIHTeeH C BbIXOMOM Ha MOCTOAHHOM TOKE HW Pa3eJIbHOH OO- 
PaTHOH CBH3biO, IPH OTCYTCTBHH CHrHaJla Ha BxO/se, 


ea Wa 


JIvia ycuJINTeew C BbIXOJIOM H&A NOCTOAHHOM ToKe HW O6uleH O6pat- 
HOH CBHA3bI0 
Sa B . 


Mist) ycHJInTeeH C BbIXOJOM Ha NMOCTOAHHOM TOKe H Pa3/leJIbHoll 
OOpaTHOH CBA3bIO IPH HaJIH4HH CHTHaa Ha BxoMe B cAy4ae nocweo- 
BAT@JIbHOrO CMeCHTEJA 


eG (= eI, (2) 


Hep, 


a B cayuae MapadiiembHOrTO CMeCHTeIA 
m1 (1—)|, (3) 


Kosdduunent 8 BXOAAULHH B BbIPaKeHHe IIA ONpeMeeHHA BewIH- 
YHHbI C WIA YCHJIHTeIeH C BbIXOMOM Ha MOCTOAHHOM TOKe MpeAcTaB- 
JineT co6oi KosMuUNeEHT YMCHbLeEHHA TOKA B Harpy3ke 3a CueT LIIYH- 
THPYIOWHX WeneH cMecHTesia. Ero BeJIHYHHa, CTPOro FOBOPA, 3aBHCHT 
KaK OT THMa CMeCHTeJIA, TAK H BeJIHYHHbI H XapakTepa Harpy3KH H 
NapaMeTPOB H MECTA BKJIOYCHHA OOpaTHOM CBA3H. OfHako, B CBA3H 
C TeM, ITO BJIHAHHe ABYX MocweqHHX MaktTopoB (Harpy3KH H OOpaTHOH 
CBA3H) He3HauHTeIbHO (Bre, = 0,25 —0,335; Bagg = 0,5 — 0,67) c 
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NOCTATOUHOH DIA MPpaKTHKH TOUHOCTbIO MOMKHO NPHHATh JIA MOCTe20- 
BaTelbHoro cMecuTein $= 0,3 H AIA Napadietbuoro 3 = 0,6. 

Ucxonnon KpuBoii 118 MocTpoeHHA Harpy3O0uHOH XapakTepHCTHKH 
JBYXTAKTHOrO YCHJIHTeIA C OGPaTHOH CBH3bIO ABIACTCH 3ABHCHMOCTL 
H., =f(Ho) Ada ofnoro mileva yCHANTedA, TIpu nocTpoeHHu yKa3all- 
HOH 3@€BHCHMOCTH HeOOXOAHMO Y4HTHIBATh KAaK H3MeHeHHeE ee NPH 
BKJIOYCHHH JpOcceIH B JIBYXTAKTHYIO CXeMY, TAK HK COMPOTHBAeEHHC 
ienH OO6paTHon CBASH. 

Stor yuer NpHOAWKeEHHO MOXKeT ObITh MOCTHPHYT 3aMeHOH B pac- 
UeCTHDIX MOPMywaX, IPH NOCTPOCHHH BMIAHMCa Harpy3KH, BbIOpaHIoro 


B3HaAYVCHHSH Hal psaKCHHS HHTAHHSI YCHJIATCJI (DHKTHBIIbIM 3HaAYCHHEM 
U2 Xe eR er (4) 
6 yo VER EY, 
O 
re U_— pacueTHOe 3HAYCHHE HalnpxA2KCHHA NUTAHHA, 


X,, — HUAYKTHBHOe CONPOTHBAeHHe paOouHX OOMOTOK Apocce.4s 
IIpH OTCYTCTBHH CHrHala; 


yf — AKTHBHOe COMPOTHB.leHHe paOounxX OOMOTOK; 


X —noJHOe HHAYKTHBHOe COMpOTHBAeHHe Wenn mepeMeHHOTo 
TOKQ; 

R — 2KBHBaJIeEHTHOe AKTHBHOe CONPOTHB-1CHHE BbIXOAa YCHAHTe- 
JIA, BKJIOUaA CONPOTHBAeHHe Harpy3kH HM OOPaTHOH CBII3H, 
a TIpH BbIXOMe Ha NOCTOAHHOM TOKE, H COMPOTHB.ICHIS! BbI- 
NpAMHTemeH WH CMeCHTE/A. 


PaccMOTpHM BHauaJe, Kak Oowee mpoctoe, onpeswetenhe Harpy3oil- 
Holl XApaKTepHCTHKH yCHUTeIA C OOmeli OOPpaTHOH CBA3bIO. Jia 3T9- 
ro slocTpoum 3aBpucnMoctb H,, = f(H,) muieua ycuJHTevA (KpHBas 
EF, puc. 2), H3 KoTOpol, 10 BbIOPAaHHOMY 3HANeHHIO Hava/bHOTO NOA- 
MarHuunBanua A, «icrko loslyy¥aem llyTeM rpaduyeckoro BHIMHTAHH | 
opmunat xapaktepuctuky (HH. —A pp) =f(H.) (Kpupan OZ), 
npeAcTaBAtoulyio co6oll B APyrOM MaciuTabe Harpy304uHyVio XapaktTe- 
puctuky yenauteia 7, = f(/,) 6e3 o6patTHOH CBA3H. 

Touka nepeceyveHia toceqHeH XapakTePpHCTHKH C OCbIO aGcuHncec 
ABJIACTCH HOBbIM HavaOM KOOPJLHHAaT, H3 KOTOPOFO NO YrIOM @ Npo- 
BOAUTCH XApakTepHcTHKa OOpaTHOH cBa3H ON (tg a NpH OAMHAKOBDIX 
MacluTa6ax MO OCAM KOOpAHHAT paBeH KoatbpuuneHTy OOPaTHOH CBH- 
3u K,,.). 

Tak kak H, = H,—H,,, 10 nocTpoeHve 3a3MCHMOCTH (14, -- 
—H yo) =f(H,) ana yeuantetsa Cc O6paTHOH CBA3bIO CBOAHTCH K 
rpadHyecKOMy OMpeseeHHIO pa3snocTH aOciHcc XapakTepHCTHK Of 
ycHHTea 6e3 O6patnoli cBaA3H WH IpAMOl o6patuolt caa3H ON aaa 
OMUNAKOBBIX 3nHaNCHHT (fH. — Hye) 
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Kak BHAHO H3 PHCYHKa, MaKCHMaJIbHbIM KospPuuHeHT o6paTHol 
CBASH (Ha rpaHHue mepexofa B pevleiiHblii pexkuHM) 


Koc Make — 184, 


rac 6 — yrOa Hakona KacaTeIbHOH K Haua/bHOH UacTH KpUBOi. 


——_— 


Hep a Hep; ep 


(Ju) 





(Jy) 


He Ho Hy 


Puc, 2, Ppaduyeckoe noctpocine xapaktepucTuku YCHIHTeIA c Odell 
OSpaTHOH CBA3bIO 


OTclojla CTAHOBHTCA SICHBIM H METOL NMpPeABAPHTCbiOrO TosCUeTA 2 
(JI YCHIHTeeH C BbIXOOM Ha HecylleH uactoTe 


WW) a2 w ~ Ly t y , 
“oc amake ~ 77 [8% (9) 


AIA YCHJIHTeveH C BbIXOJOM Ha HOCTOAHHOM TuKe 
Woe mane = ~77a7 tee. (6) 


Ha ipakTuke @,.. caemyeT 6paTb HeCKOIbKO MCHbLIHM, YeM 
@o ¢ mave> TAK KAK MPH 3HAYCHHAX W,,, OJIH3KHX K Wyo waxes  YCH- 
JHT@JIb padoTaeT HeyCTOHUHBO, 

Ilepecuer  koo é 2DHC ej 

p PAWHaT XapaktepucTuku § (/1.,, — HH.» ) = i(H,) 


AJA NOMYYCHHA HAarPySOUHOH XapakTepucTHKH ycHuuTena ZI, =f (ly) 
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OOLLEH3BeECTCH H He MOKET BHISBATh 3aTPYAHEHHH, OTMCTHM TObKO, 
UTO JWI YCMIMTCICH C BbIXOOM Ha MOCTOAHHOM TOKE, Hocde Nepe- 
CUCTa KOOPAHHAT, aOCLHCCa AOJKHA ObITh YMHOPKEeHA Ha KOsHDHUHCHT 
3, YYHTbIBAWIIAH, KaK OTMe4aJOCb paHec, YMEHbINEHHE TOKa Harpysku, 
oO6yCNOBJIeHHOe HaJIHUHEM CMeCHTCHA, 


IloctpoeHve Harpy304UHbIX XapakTepHCTHK MWA YCHIUTeICH ¢C pas- 
ACIbHOH O6pPaTHOH CBAZbIO OYAEM MIPOBOAHTb HCXOAA H3 TOPO YCOBHA, 
UTO HEOOXOMHMOC Hava/ibHoe NOAMarHHUHBaHHe NpH OTCYTCTBHH CHT- 
Hala JOJDKHO CO3aBaTbCA OGMOTKAMH OOpaTHOH CBA3H 3a CUCT  TO- 
KOB XOuocToro XOfa B Mwieuax. Torga 4HCI0 BHTKOB OOMOTKH OOparT- 
HOli CBA3H MOKET ObITh OMPeMeleHO H3 BbIPaKeHHA 


H,t,w~ 
Woe =a (7) 
roe H,,, — cpeanec 3HaueHHe MePCMeCHHOH COCTAB.TAIONLCH HANpaKeH- 


HOCTH HOA B Weve APH OTCYTCTBHH CHrHaJlIa Ha BXOC. 


IIpH pa3qeibHoH oOpaTHOH cCBA3H MocTpoeHHe Harpy3OuHOH Xa- 
pakTepHCTHKH OTMHUAeTCH TEM, YTO BHauae, NO UMeIOLUeHCH Xapak- 
repuctuke H,, =f(Hy) Maeta ycnHTelA HW XapakTepHCTHKe o6part- 
Holi CBA3H, CTpo“TcA xapaKtepucTHka H,, == f(H) Mieva yCHJHTe.Ns 
c O6paTHOH CBA3bIO, a 3aTeM M3 MocMeMHeH MyTeM BbIUHTAHHA OPJIH- 
HaT (7 on a F ons) = [Cy ) 

OcHoBHble TPYAHOCTH 3MeCb BbISbIBAaeT CAMO NOCTPOeHHe XapakTe- 
pHcTHKH O6paTHOH CBA3H AIA YCHJHTeTeH C BbIXOQOM Ha MOCTOAHHOM 
TOKe, B CBA3H C TEM, UTO KODSPHUMEHT COPATHOH CBA3H BeAMYHHA NC- 
peMeHHas, ONpelesHeMaA BbIPAxKeHHAMH (1), (2) wan (3). 

Jina noctpoeHua XapakTepHcTHKH OOpaTHOH CBA3H MOCTYaeM 
cenyloluwumM o6pa3om (puc. 3). OmpeszetHB No (1) 3HaueHHe K,,4, 
pH OTCYTCTBHM CHTHala (M1O10%KHB C== 1) nu no dopmy.iam (1) c yue- 
tom (2) HAH (3), Koeuane # Koc wae HP MAaKCHM@aABHOM H MAHMMAWIb- 


HOM OTHOLUe@HHAX 7 MpOBOHM TPH XapaKTepHCTHKH O6paTHOH CBHA- 
cp2 | 


3H H Nomydaem TouKH A; B; C, vepes KoTOpbie AoKHA MpouTH ACH- 
CTBHTeIbHas XapakTepHcTuKa OOpaTHoH cBA3H. CoeHHUB TOUKH A, 
Bu C naapnoit Kpupoi, no.yuHM AMHMIO C MOCTATOUHOH WIA MpakTH- 
NeCKHX Teel] TOUHOCTHIO, COBMasaloulylo Cc XapakTepHCTHKOH o6part- 
HOH CBS3H. 

OuepnsHo, uTo 3a 3Hauenusa H,,, WM Aeps., COOTBETCTBYIOINHC Mak: 
CHMAJIbBHOMY H MHHHMaJIbHOMY OTHOLICHHAM, OcpyTcH 3HayeHHnA fy 
upp Hy =O u Hy = 27, 

TLas ycuutesel ¢ BbIXOLOM Ha MCpeMCHHOM TOKE XapakTeCpucrTH- 
Ka O6paTHOH CBA3H — NIpAMAaA AMHHSI (OBJ), noctpoenve KoTOpor He 
MOXKET BbI3BaATb 3ATPYAHEHHH. 
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TlosyuenHan B pe3yibTaTe NoctpoenHa sapicuMoctbh (H,,, — 
—FA jo) =f(Hy) mpeactapiaet co6ol B ApyroM MaciuTa6e Tpe- 





Fc 


+Hy 


Pue. 3. Tpadiueckoe nocTpoeHve XapaKTepHCTHKH YCHAHTeIA C pasfetpiou oOpar- 
HOH CBA3bIO 


6yemyio Harpysounyio xapaktepuctuky /, = f(/,) ycuantesa c 06- 


paTHou cBA3bio. TlocmeqHAA HaxOMHTCcA NepecueTOM KOOPAHHAT, KOTO- 


Pb} HE OTJHYACTCH OT PaCCMOTPeHHOrO BbIe Mepecyeta npn oben 
oOpaTHOH CBA3H. 


Tocrynavia 17/IIT 1957 r. 
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Kano. mexn. xayk E. A. CTAPOCEJIBHEBA 


H3MEPEHHE YJLEJIbHbIX COMPOTHBJIEHHH H30JIA LLHH 
MOPATKA 10'8 om-cm 


BueapeHve BO MHOrHe oOTpaCJIH IIPOMBIINeHHOCTH CopeTcKoro 
Colo3a paAHOTeXHH¥eCKHX H TeJIEBH3HOHHBIX YCTpolicTs Tpe6yeT oT 
KaOeJIbHOH MPOMBIWJIeCHHOCTH YBeJIHYeHHA BbINYCKa pa3JIMYHOrO THIIA 
paqHOuvacTOTHBIX KaG6enel, O6anawulHxX BbICOKHMH 3JIeEKTPHYeCKHMH 
XapaKkTepHCTHKaMH. 

KauyecTBO BBIMYCKa€MbIX MPOMBILIJICHHOCTbIO KaGevleli BO MHOTOM 
3aBHCHT OT MapaMeTPoOB ero H30/1ALHH. 

JId NpOH3BOACTBa BbICOKOKaYeCTBEHHDIX PaMHOUaCTOTHBIX Kabcviei 
H MOABOAHbDIX Ka6eleH CcBA3H TpeOyeTcH NPHMeHeHHe H30/ISWHOHHbIX 
MaTepHalOB, OOMalaloulHX BbICOKOH 3ICKTPH¥YeCKOH MpO4HOCTbI, 
6OJIbLIHM YCJIbHbIM CONPOTHBJICHHeM, MaJIbIM TaHTeHCOM JH3IeKTPH- 
YECKHX MOTEPb. 

K MofO6HbIM H30JIAUHOHHbIM MaTepHadlaM OTHOCHTCH NOMHMITHICH 
H €fO KOMMO3HUHH C NOJIHH306YTHJICHOM, MOJHCTHpOJI, WIHPOKO TIpH- 
MeHAeMble B KaOe@JIbHOH TNpPOMbILIeHHOCTH. SaBon «Cepka6evlb» B 
MOCJGBOCHHble TOAbl HadaAvJ! MpPpOH3BOACTBO NMOABOAHHIX Ka6bech 
B OOJIbIUMX WIHHAaX, a TakxKe pasHokabesleH c NOMHITHJICEHOBOH H30- 
JADHeH. 

IIpHMeHeHHe 3aB00M BbICOKOKaYeCTBEHHBIX H3O0JIAILHOHHBIX MaTe- 
pHajoB Tpe6yeT cilelHabHbIX YCTAHOBOK WIA H3MePeHHA UX 3/1eK- 
TPHYeCKHX MapaMeTPOB H, B TICPBYIO OYePeb, HAJIHYHA METORA H3MC- 
PCHHA BbICOKHX YA@/IbHbIX COMDOTHBJICHHH H30JIALUH. | 

HacTosliad CTaTbhA COMEPKUT H3O%RKCHHE HEKOTOPHIX JAHHDIX, I0- 
AYUCHHBIX MPH paspaboTKe MeTOMa H3MePeHHA YeIbHbIX CONPOTHB.1¢- 
HHI NOJHITHIeHOBOH H30/INUMH MOpAaKa (10)'— 10'%) om - cm. 

M3MepeHue BbICOKOOMHBIX COIMPOTHBJICHHH OTHOCHTCS K CNOXKUCHE- 
INHM 3aa84aM H3MePHTeJIbHOH TeEXHHKH. STO OObACHAeTCH TeM, UTO 
MpaKTHYeCKH TPH 9TOM CTAJIKHBaIOTCA C H3Me€PeHHeM OUCHb CaObiXx 
TOKOB, B HaleM cJly4¥ae TOKOB HlopsaaKa (107'4 — 107!) a. 
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Uae Bcero H3MepeHHe BbICOKOOMHBIX COMPOTHBJICHHH IIpOH3Bo- 
JIUTCH HA OCHOBaHHHM 3akKOHa OMa HIM MeETOJOM 3apsya KOHeHCaTOpA 
H TpeOyeT MpHMeHeHHA BbICOKOUYBCTBHTEJIbBHbIX TaJibBaHOMCTPOB. 
B 3TOM cuJly4ae Npesel BeJIMYHHbI H3SMeEPAeMOFO COMPOTHBJeHHA Orpa- 
nnueH (10! — 10%) on; 9 = (10 —19!") om: cm. 

MetTouoM 3apsjla KOHJeHCaTOpa Cc HCMOMb3OBaHHEM CTPYyHHOTo 
31CKTpoMeTpa (npHOopa, o6afzatoulero YYBCTBHTeIbHOCTHIO 10° se- 
TICHHIT Ha BOJIbT), BO3MO2XXHO H3MEPHTb CONPOTHBJICHHe H30JIAWHH M0- 
panka 10' om (9 = 10" om- cm). | 

Metoa, OfHaKO, He IIPHMCHHM B 34BOJICKHX YCJIOBHAX BBHLY 3Ha- 
UHTeJIbHOFO BPeMeHH, TpeOyeMoro Ha MPOH3BOZCTBO H3MepeHHA, UH 
KpaliHHM HeyJLO6CTBOM pa6OTbl CO CTPYHHbIM 3JIEKTPOMETPOM. 


VcTaHOBKy JWI H3MepeHHA BbICOKOOMHBIX YJI@JIbHbIX COMPOTHBJIC- 
Hii, O6.1aLalOULlylO BbICOKOM UYBCTBHTeJIbHOCTbIO, IIpeHeOpeKHMO Ma- 
IbIM NOTpe6JIeHHeM, MaJlOH NOCTOAHHOH BpeMeHH H MPOCTOTOH B pa- 
6oTe MOMHO CO3MaTb HCHOMIb3SYA CMeWHAIbHbIe WIEKTPOMeETPHYECKHC 
JTaMIIbI, 

TIpoMbIuJI@HHOCTbIO BbIITYCKAaIOTCA HEKOTOPble THMbI BIEKTPOMCTPH- 
UCCKHX JIAMII, OOVlaalolive MpedHeOpeXHMO MaJIbIMH CETOYHbIMH TOKAa- 
MH HU, CJICAOBATeCJIbBHO, O00./1bUIHMH BXOJIHbBIMH COMPOTHBJICHHAMH. Ta- 
KOBbI JIaMIbl THNa «Kouyab» BKK, 6KIDK, IM-2, 9M-3, 1OITT u 
29211, 

M3 nmaJibuHKOBbIX JIaMi THNa 292I1, mpH ycOBHH MpeABapHTejb- 
Horo OT6Opa WH TPpeHHPOBKH, MOMKHO MOTYIHTh YK3ZEMIVIAPbI C CeTOU- 
IibIM TOKOM 


I, = (2~3)-10-* a. 


IIpHMeHHB XICEKTPOMeTPHUeCKy!O JIaMNy B Ka¥ecTBe BXOHOTO Kac- 
Kaa YCHAHTeA B 3ICEKTPOHHOM MeroMMETPpe, TOJ1YYHM MpHOop, o6.1a- 
JLAIOWLHA 60JIbLIHM BXOJLHbIM CONPOTHBJICHHeM H BbICOKOM YYBCTBHTEJIb- 
HocTbIO. M3pecTeH pA CX€M 3IEKTPOHHBIX MErOMMETPOB, HCMOJIb3yI0- 
HLHX JICEKTPOMeTpHYecKHe JIAMIIbIl: HANpHMep, NpHOop aA H3MepeHHs 
V/ICJIbHbIX CONPOTHBJICHHH %MKAHAKHX AHICKTPHKOB, TaK Ha3bIBaeMbllf 
«Po-metp» (JISTM), «MeromMetp c o6paTHOH cBA3bIO» JH H3Me- 
PCHHA BbICOKOOMHBIX pasHoconpoTHBseHHh (MPIIA). Onnako, napa- 
MCTPbI 9IEKTPOMeTPHYeCKHX JIaMIl B 3THX MpHOopax He MalwT BO3- 
MOXKHOCTH H3MEPHTb YIeJIbHbIe COMPOTHBJICHHA TBEPAbIX AHSICKTPH- 
KOB Bbille 10'° om- cm. 


B mpegsaraeMoM MeTOfe H3MepeHHA YACJIbHbIX COMPOTHBJIeHHH 
H301ALHH ObWIO PeLe€HO HCNOb30BaTb «MOTEHIHOMECTPHYeCKyIO» Cxe- 
MY BKJIOUeHHA HeH3BecTHOrO R, vw u3BecTHOro Ry, conpoTHBAeHHh nmpH 
H€H3M€HHOM HanpsxeHHu HucToUHHKa (Uy, = 500 — 1000 e). Cxema 
npupenena ua pue. |. Ilamexve HanpsxKennn U na u3sBecTHOM compo- 
THBJIGHHH H3MepHeTCH 3JIEKTPOHHO-JIAMMOBbIM BOJIbTMeTPOM, COCTOA- 
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HLHM H3 BXOAHOrO WIeKTpOoMeTpHueckoro KacKada JK, yeititea Mo- 
cTOMHHOrO TOKa AK ou cTpeouHOrO MarHliToaeKTpHYCCKOrO UpPHOopa. 


K 


hy 


= . stent 
<i 
7 f= RS 


Pue. tf. Ckenetiias! cxemMa 


BosbTMeTp H3MepseT NaXCHHe Hallpar-KeHs 34 CUeT TOKA CKBO3HOH 
NPpOBOJUMOCTH Yepes HCCICAYCMOe CONPOTHBACHHe H3O.1S UHH. 

Kak H3BCCTHO, JCHCTBHUTCJIbHOC CONPOTHBATCHHE H30/TSILAH, XAPakyTe- 
pH3yloulee ce CBOlicTBAa, MOKeT ObITh HANACHO U3 POPMY.1bI 


a 
i= 37 1 
rae i— HABLNOLACMbIH TOK Yepe3 H3OJISILHIO; 
U — lipwoxweHHoe HalpAKeHnHe; 
Yi, — CYMMa TOKOB, BbI3BaHHbIX JMNObHOM, CTPyKTYPHOH 1 
MEKAYCOHHOM MOJIAPHsalHen. 


CytuectByer (opMyvla, CBASbIBAIOIWad 9TH TOKH C HapaMeTpaMu 
H3MeCPHT@JIBHOH Len, NO3BOJIAIOULAA ONPeAeJIHTb BbILCPKKY BPeMCHH, 
HCOOXOAHMY!O JIA MOJYYeHHA MeHCTBUTeJIbHOTO TOKa CKBO3HOH Mpo- 
BOJLHMOCTH. 

IIpu W3BecTHOM H TIOCTOAHHOM HalpsoKeHHH HCTOUHHKA BeAHYUHHA 
H3MepAeMOFO COMPOTHBJICHHA BHINHCIAeCTCA TO PopMy.ie 


3Han reoMeTpHYecKHe pa3Mepbl OGpa3lka, MOAHO MNOLCYHTATb ero 
YAeIbHOe COMpPOTHBJeHHe lo opmyue 
S Ue. 


Ee )Ro, 


= 
rie S — IOWalb QICKTPOROB, MM?; 
{— ToutHHa oOpa3iia, cM. 


B KauecTBe MOCTOANHOrO COMpOTHBAeHHA Ry MOryT ObITb HCHOMb- 
30BaHbl BbICOKOOMHbIe CONPOTHBJIeHHA THNa KJIM, uMetolwHe HOMH- 
HaJIbHOe 3Ha¥eHHe conpoTHBeHHA (10' — 10'*) om. 
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BxowHas 2Ie@KTPOMeTpHyecKan aMMla 2 3/ICEKTPOHHO-JIaMIMOBOrO 
BOJIbTMeTPa JOJKHAa O6.1aLaTb CETOUHBIM TOKOM Topagka 10°!) a, uto 
MOKeT ObITh NOJYYeHO NPHMeHeHHeM CABOeCHHOPO DJIEKTPOMeTPHyYeCKOro 
TeTpoga Tuna 29217. UysctBurebHocTb NO TOKy TaKOro pola aMno- 
BOrO 3JIeEKTpOMeTpa He MeHee 10~'* a. 

Bpi6opomM MmapaMeTpoB CXeMbI H MpHMeHEHHeM BbICOKOUYBCTBATECIb- 
HOrO JIAMMOBOro BIeCKTPOMeTPa, MPH BbBIFOMHbIX TeOMeETPHYeCKHX pa3- 
Mepax HCIIbITyeMoro OOpa3ila, OOeciMeunBaeTCAH H3MePeHHe YeJIbHbIXx 
COMPOTHBJICHHH H301ALHH Tpe6yemoro nopsgka (10'' — 10°) om - cm. 

OnvcpipaeMblii MeTO Obl MpoBepeH -9KCNePpHMeHTaJIbHO. B kKaye- 
CTBe 3JICEKTPOHHO-JJaMMOBOrO BOJIbTMeTpa B CX€Me H3MepeHHA Obl 
HCNOIb30BaH JICKTPOMeTPHYeCKHH ycuHTeIb IMY-2, paspaboraHHbil 
sp Uncrutyte pafvopelulaTebHoro mpwema u akycTuKH (MPIIA). 
IIpH6op taeT BO3MOXKHOCTh H3MePATb HallpsAxKeHHe (H TOK) B BbICOKO- 
MeroOMHbIX lenvaxX B JHana30He oT 0,01 go 100 6 c norpellHocTbIo 
| 2%. TloctosHHaa BpeMeHH mpHOopa — 4 cek. 

Ilo cxeMe mpH6op mpenctaBineT co6oh TpexkacKayHbIM yCHIH- 
T@JIb TIOCTOAHHOFO TOKA C 3IEKTPOMeETPHYCCKHM BXOHbIM KaCKafOM, 
OXBa4eHHbIt 100% o6patHon cBa3b0. Mcnomb30BaHHe OOpaTHOH cBA- 
3H laeT BBIHTpbILI B YMeHbIIeHHH MOCTOAHHOM BPeMeHH H yJlydLIeHHH 
MHCHHOCTH @MIMJIHTYLHOH XapakTepHCTHKH MpHOopa. Jia Hansyumel 
CTaOHbHOCTH B paOoTe ABe CTYNe€HH YyCHJINTeA COOpanbl No cxemMe 
KaTOMHO-CBA3AHHOTO KaCKada, NO ABe JIaMIMbI B KaCKasle. 

CxeMa 3J1leKTpOMeTpHYecKOrO KaCKatla C MpHMeHeHHeM CJIBOCHHOFO 
TeTpona 29271] mana ua pue. 2. ConpoTuBsenHe yTeuYKH CeTKH 3JIeK- 
TpoMeTpHueckoro Kackaga R, HCNOMb3yeTCH KAK MOCTOAHHOE CorIpo- 


THBJIeHHe Ry B NOTEHILHOMeTPHYeCKOH cxeMe (puc. 1) H HMeeT BeUH- 
uHHY nopsaKa 10!2 om, 









YCUsUMEND 
NOCMORHKHO2O 
Mona 
K 







Puc. 2. Cxema 3/1eKTpoMeTpHyecKOrO KacKasla 
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JI 1O/AKJHOUCHHS! B CX@MY HCHbITYeMOro VOPa3siia OLL1a CKONCTPYH- 
poBala CHCUHaJIbHan KaMepa © aTeKTpoaMuH (pue. 3). JiNo KaMe- 
ppl J cHaOKaeTcA pesbOoH AIA COeAMHeHHA Cc KOpMycoM 2 BbIHOCHOrD 
WIEKTPOMeTPHYeCKOrO KacKada ycnunTeta. Kopnyc 3 uv HO KaMmeppl 
H3POTOB.1eHbI H3 MAKOTO *Kele3sa WH CYKAT 3aUlMTHbIM” 9KPAaHOM OT 
BUCWIHHX novel. Qiektpoab 4 un 5, B BHAC KPYFOB, H3POTOB.ICHDI 13 
JATYHH B COOTBETCTBHH C pa3sMepaMu OO6pa3ila (1545 mam). TLaactuna 
H3 HCNbITyeMOro MaTepHala 3aKHMaeTCH MO@KAY 91eKTpOLaMH. Hyuk- 
HHH QIEKTPOJL YKpciWieH HCHOCPeEACTBCHHO Ha «BbIBOe> CCTKH 2X 1CK- 
TPOMeCTPHUeCKOrO TeTpona (pHe. 2). 









* 
APD STIIITI ILI 





SSASSASSS SS SSS 






oral 
ARIS 


Puce. 3. Cneunaapias Kamepa 


Jaa ayuulero 31CKTPHYCCKOTO KOHTAKTa Me@A LY HCObITVeMbIM Ma- 
TEPHAJIOM H WICKTPOJAMH IPHMCHAMOCb NOKPLITHE HOBEPXHOCTH H30- 
JIALHOHHOrO MaTepHadla aKBOAaroM. 

C MOMOILbIO OMHCbIBACMON YCTAHOBKH TPOH3BOAN0Ch H3MCpeCHHe 
VACJIbUbIX CONPOTHBJICHHH Pla H30/IMUHOHHDIX MaTepHaJlOB: IOvJIH- 
ITHICHA, HOUHCTHPOa, BbICOKOKaUeCTBeHIIOH Ppe3HHbl. OKCIICPHMeH- 
Tabla MpoBepKa MeTOAa NPOH3BOAHaACh B QIEKTPOH3MCpHuTe buon 
na6opatopun JIQTH u ua 3aBone «CcBKkabelb», H NOKa3a/lia BO3MOXK- 
HOCTb HPHMCHCHHA Cro JWI H3MCPCHHH YCJIBHDIX COMPOTHB-ICHHH I0- 
panka (10'7— 10%) om-cm. 

YcTaHoBKa Mpocta B OOPalCHHH H BIOJNe MOKeT ObITh IPHCHO- 
co6JleHa WIA SKCIYaTauHW B 3a4BO/JCKHX YCJIOBHSIX. 
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Ha TOUHOCTh H3MCPeHHA BbICOKOOMHBIX YJeCJIbHbIX COMPOTHBJeHHH 
H30AWHH MO CXeMe C HCNOMb3OBAHHEM JaMNMOBOTO 3JIEKTPOMEeTP.A 
BJIHAIOT TAKHE (AaKTOPbI KaK CTAOHJIbHOCTb WICKTPOMETPHYECKOLO YCH- 
JMTeA, MPHOAWKeHHOCTh BeJIHUHHbI TOKA CKBO3HOM MpOBOAHMOCTH, 
BJIMAHHe MOBEpXHOCTHbIX TOKOB, a Take KJacc TOUHOCTH H3MepH- 
TCJIbHbIX TIPHOOpOB (BOJIbTMETPOB). 

IIpH ycnoBHu OTBOAa MOBePXHOCTHHIX TOKOB (MPpHMeHeHHe OXpaH- 
Horo KOJbUa), YUYHTHIBAA BJIMAHHe BbIWeNepeyHCAeHHbIX akToOpos, 
TOUHOCTh H3MePCHHA YACJIbHBIX CONPOTHB.EHHH H301ANKH MopAdka 
(10'? — 10'*) om-cm MoxeT ObITb oneHeHa B 10 — 20%. 


JIUTEPATYPA 


1H. H. Benopycos u HU. HU. Pponues, Pagnonuacrotune Kabenn, loc- 
yneprou3yzaT, 195]. 


2,.A.M. Bounu-Bpyesuy, IlpumMetenne 3eKTPOHHBIX J1aMl B coBpeMeHHoH 
dusnke, Toctexu3yzat, 1954. 


3.E. H. Tomuuxan u HW. B. Meti3zeposn, SvexTpomMeTphueckHh yciin- 
Tenb Tana SMY-2 u SMY-2I1, HPTA, Tpyazu, som. V, 1956. 


Tloctynusa 7/V 1956 r. 
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Kano, mexn. HaykK A.C. BACHAbEL 


AHAJIH3 NEPEXOJLHbIX NPOWECCOB B WENH 
HMOHHOTO MPEOBPA3SOBATEJA 


B craTbe H3laraeTcA MeTOA pacueTa nepexogHoro npouecca B e- 

UH HOHHOrO NpecOpasoBaTea, KOTOPbIN MOXKeT ObITb pacnpocrpaHeH 

Ha m6yl wWenb Cc NnepHoswnyecku 

. JeHCTBYIOIWLHMH KOMMYTHPYIOULAMH 

YCTDOHCTBAMH, a TaKKe . RAaHHbI!e 

9KCMePHMeHTOB H pacuerTosB, OTHO- 

CAIMHXCH KaK K Tl@peXOHbIM, Tak 
H CTAWMOHAPHbIM PeKNMaM., 

Jlanian pa6otTa BbInO.IHeHa B 
CBAH3H C pa3paOOTKOH npeob6pa3o- 
BaTeJIH, HCHOMb3VEMOCTO B KayecTBe 
revepaTopa TOKAa TOBDILIEHHOH ua. 
CTOTbI JIS YCTAHOBOK HHAYKILHOH- 
Horo Harpera. 

IIpHHnt jeicTBHA Napataetb- 
HOrO HONHOTO lpeo6pa3onateain 
HOCTATOUHO NOAPOOHO OCBeIILeH B 
autepatype |1, 2]. M3sBectuo, uto 
NapaJLIeIbHbIN HOHHbIT Mpec6pa3c. 
BaTelb (pHe, 1) MoxkHO mWpencta- 


BHfb B BUC IKBUBANECHTHOH cxe- 

a. TaN Mbl, €G1H IipeHe6peub notepamy 

/ XOLOCTOTO, XOa H  paccesHHem 

AHOMHOTG TPaHcdopMatTopa, note- 
PAMH B poccese H BeHTHASX. 

‘list = =kKaxkforo norynepvona 

— _f 4 - a a Be M@KAY ABYMH NOCAeLOBATEJIbHbIMH 

500 KOMMYTALHAMH YpaBHeHHe Halips- 


KCHHH 3ANHWeTCA B BHAe 








Puc. 1. Pipimgannaaipias Ho 9KBHBA- di, | 

IOCHTHGH CXCMLE HOHHOTO mpeo6pa3o- ——- +ir= oe (1) 
BaTeinl dt 
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re i, — TOK Yepe3s Apoccelb, 
i, — TOK Yepe3 AaKTHBHOE COMPOTHBJICHHE, 


TaK Kak “i 
; ; ‘ ‘ lo 
i, =t, +i, t,41C-37, (2) 
ae ae ae 4 
dt? + rc at LC FLO.* (3) 
VcTaHOBHBUIHHcA TOK P 
J/= rs 
Pacuer yo6Hee BeCTH B OTHOCHTCJIDHBIX 3HAaYCHHAX TOKOB H Hanpa- 
*KEHHH: ‘ 
a ee eee ee ; 
Ll — 7 = E U E ° ( ) 
Torda OKOHYAaTeJIbHO 
di,’ 1 di,’ ee ee oe 5 
“ae | ae ae! Le Le (9) 





—— 


U Ue _ pyr 
aay eile ak 


Hataabuble YCIOBHA ONPeAeAIOTCA CJIEAYIOULHMH MOJOKECHHAMH. 

a) TOK Yepes CONPOTHBMeCHHe H3MeHAETCA MO nepHOAMYeCKOH KpH- 
Bol; CleMOBaTeJbHO, pH BbIOOpe Hayala KOOPAHHAT B CepeAHHE MNO0- 
JiynepHofa NovlyuHM 7 


ee hs 


=i! (6) 
oo ane 


6) TOK B Apoccese COXpaHAcT CBOe HallpaBeHve HCH3MeHHBIM, T. €. 


a ee (7) 
Pate Verena 
PenleHve TaKOrO ypaBHeHHA laeT TPH BHJLa PexKHMOB: 


1) anepHogH4ecKHH pexKHM 


v=1—-4P 2 >0; (8) 
2) rpaHHYHbIh pexKHM 
yinl—4r = : (9) 
3) Kome6aTeJbHbIn peoxKHM m 
ye=1—4r 0. (10) 
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(KoneOaTenbubili pexkKHM MOXET CYILECTBOBATh NPH Pas THUNbIX 3ia- 
UCHHAX OTHOUICHHS! YACTOTHI COOCTBEHHDIX KO.TCOaHNT fy, K UacTote 


BLIHYKJICHHbIX KOJIEOAaHHII f\ pe |. 


fo: 
Ha puc. 2 4 3 MpHBeqenbl BHEIIHe XapaKTCPHeTHKH HOHHOLFO Ipe- 
O6Pa3zoBaTeds B CTAUHOHAPHOM PeKHMe (MAKCHMaTbHOe OB6paTHOC 


‘HAN PAAKCHHeE Ha BeHTHle H BDeMH, B TeYeHHe KOTOPOFO BCHTH Ib lide 
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10 PA 
Pue. 2. Buentime  xapakrepucTtHKH Pre. 3.) Saniecnmocth BpemeiH 
HuBepTopa 3Q0HpPaHHh OT wapametpa Rk =. 
S.A DICT HOMUYVECK 
Freeh j HomUHecKOLO (1) 


H KOTCOATEIDHOPO (2) peaKHMOB 


XOAHTCH NOJL OTPHWATeIbHDIM HaNpsOKEHHCM, B JLasIbHCHHTHOM Ma3bl- 
BAeMOC KBPeMeHeEM 3aNHpaHHsy fy). 

BpeMa 3aunpalst BbIUHCJIAeTCH GACLYIONLUM O6pa3om. Hepasbo- 
TAIOULHTL BCHTHAb BCerAa HaXOANTCs NOR NalpsoKCHHCM aHOHOro 
TpanePopMatopa (HaNpsKeHHeM Ha arpy3ke). Caeloparclbuo, Mo- 
MCHT HCpeXOa 9TOTO Hallps2KCHHS WEPe3 HYIb OMPCNLC-HCT BPEMSH 3a- 
HHPauvHa, B TCYCHHC KOTOPOrO BCHTHJIb HAXOJMLICS THOsL OTPHILATe.IL - 
HLIM HalpsoKCHHeM (puHe. 3). 
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Ha puc. 3, H B abHeHlemM, BpeMaA 3allupaHHa flaeTCA B MOMAX 
nepHoya mpeo6pasoBaHHoro HallpaxKeHhs, a Bce HanpAKeHHA —B Ilo 
JIHX HallpAKCHHH HCTOUHHKaA NHTAHHA HHBepTopa, B 3€ABHCHMOCTH OT 
napamMetTpa k=- -z:-~-- 

p pa 7rc e 


BpluncienHe fy MpOv3BOAHNTCH rpaduuecKHM pelleHHeM ypaBHeHHa 
-y -7 : 
L, (t) a L, (t,) = 0. 


Ilna pa6oThl npeoOpasoBaTeia NpH 3HaUHTebHOH YacTOTe Heo6- 
XOMMMO BbIOpaTb TaKOl pe2%KHM, MPH KOTOPOM BPpeMA ganupaHHa ObI- 
jo Obl GObUIMM (TaK Kak 3a 93TO BpeMA CeTKa B BeHTHUIEC OJIKHA 
BOCCTAHOBHTb CBOH yipaBJIAOUlHe cnofictBa) — Aula 3TOrO HeOOXxosU- 
MO paOoTaTb MpH MaJblX 3HANCHHAX napaMetpa &; c Apyroh cTopo- 
bl, OOpaTHoe HanipsAxKeHHe B CXEME He AOMKHO MpeBbILIaTb JONyCTH- 
Moro O6paTHOrO HalpAxKeHHA Ha BeHTHe — AIA 3TOrFO HeOOXOHMO 
pa6oTaTh Np OOJbIWHX 3HAYCHHAX napametpa &. OTH NpoTHBOpedHA 
B lpeoc6pa3so0BaTe A: 6oNbUIOH MOLULHOCTH MIpH MOBbIWeHHOH YacToTe 
pHBOAAT K y3Koli O6acTH H3MCHeHHH NapaMetpa # (npHMepHo 4—7). 

Ilpu pa6ote HWoOHHOrO npeo6pa3opateia B KayecTBe reHepaTopa 
OKA NOBBIWIEHHOM YaCTOThI Dia HHDYKUMOHHOTO HarpeBa HeOOXOHMbI 
yacTble BKJIOUCHHA H OTKIOUCHHA YCTAHOBKH B CBASH C KpaTKOBpe- 
MeHHOCTbIO HarpeBa, OCOOeHHO NIPH HarpeBe Nok 3aKaKY HW maHnky. 
Tlostomy Bonpoc 06 ycTOHuHBOCTH H HaeKHOCTH nycka mpeo6pas3o- 
BATeIA NpHOOpeTaecT HCKJNOUHTEbHY!O Ba?KHOCTD. SKcNepHMeHTbI I0- 
Ka3aJIH, UTO MHOTHe PeKHMbI, BIOMHE ycTOoHunBble B YCJOBHAX CTa- 
1HOHapHOKM padoTbl, He MOTYyT 6bITh BOCIPOH3BeeHbI Np HeNoOcpe/- 
CTBCHHOM BKJIOUeHHH. Oco6eHHO 3TO OTHOCHTCH K KOJIe6aTeJIbHbIM pe- 
*KHMAM paOOTbh HHBepTOpa. 

IIpH uccaeqoBaHuH yCTaHOBHBIerocs PexuMa pewuieHHe AHpiepen- 
IWaJIbHOrO YpaBHeHHA, CNpaBeMIHBOe TOAbKO ANA oTpe3Ka BpeMell 
MexKILY JBYMA NOCAeHOBATeIbHBIMH MepeKIOUCHHAMH, WaecT 3HadeHHA 
TOKOB HW HallpsKeHHH akTHYeCKH AVIA mio60ro0 MOMeHTa BPeMeHH 
BBHAY MepHOAHUHOCTH Mpolecca. Tako MeTom pelweHHa HenpHrodwen 
pH HCceOBaHHH MepexoAHOTO peKHMA BO BpeMA IlyCKa, BC/1eACTBHS 
nocTemeHHOorOo pocTa TOKOB H HanpsAKeHHH Ha QIeMeHTaX CXEMBI. 3a- 
maua Moker 6bITb pellieHa NOCTeNeHHDIM nepexooM oT Npesbizyulero 
nomynepHoma K mocmesywileMy, HO TaKOe pelieHve ABIAeTCA UpPe3Bbl- 
yaiiHo TpyYMOCMKHM H BO MHOrHX CJTyy¥aAXxX HE jLaeT BO3MO%KHOCTH BBI- 
pa3HTb aHaJMTHYeCKH 3HANeHHA HanpsxKeHHH HW TOKOB [WIA m1060ro 
nowynepHoa. 

Iina pewenua nepexogHoro mpouecca B HamemM cayuae Obl 
MCNONb30BaHbI YpaBHeCHHA B KOHEYHDIX PasHOCTAX, UTO NO3BO/IHJIO 
coslaTh o6mMe (OpMybl Kak AA nepexoAHoro, Tak HM Jia CTAWHo- 
HAPHOTO p@KHMOB H BHIYHCIHTh HSMCHeHHE o6paTHoro HanpAxKeHHA Hi 
BPCMeHH 3aNHpaHHsA BO BPeMA ITyCKa. 
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Kak NpaBuJlo, B NepBble MosynepHoAbl Mocse BKAIOUeHHA BpeMa 
3aNHPaHHA MeHbIWe, YeEM B YCTAHOBHBIeMCA pexkuMe. CreneHb yMenb- 
INCHHA BPeCMeHH 3allHpaHHA 3aBHCHT OT NMapaMeTPOB CXeMbI H, B 
OCHOBHOM, OlpeeI#€T BO3MOXKHOCTh HaeKHOrO NyCKa MOIILHOrO 
npeoOpa3opateis, Tak Kak IPH Wycke BpeMA 3anHpaHUA erKO MOKeT 
OKa3aTbCH MeHbUle BPeCMeHH JCHOHH3aUHH BEHTHIA, YTO MpuBeseT K 
KOPOTKOMY 34MbIKaHHWo ILenH. 

Metog HccleloBaHHA NMepexosHoro mpouecca 3akmOUAeTCH B C.1e- 
JLYIOuleM, 

PaccMaTpHBaeTCs KaKOl-HHOyAb ModynepHod mocae BKAOUCHHS, 
monycTHM A-}-1. Tak Kak B CX€Me HMEIOTCA CMKOCTD H HHAYKTHB- 
HOCTb, TO IPH MPHOBeHHOH KOMMYTALLHH TOK ¥epes Apoccetb B Ha4i- 
me noviynepHoja A+ 1 pape Toky B HeM B KOHYWe Nomynepnoga A; 
TO KE CAMO MOKHO CKa3aTb H OO AOCOJIOTHOH BeIHYHHE Hanpsaxe- 
HHA Ha KOHZeHCaTOpe. PewenHe ANpdepenunabHOro ypaBHeHHA JIA 
h-+ 1 noaynepwoxa faeT BO3MOXKHOCTH MOJYUUTh OpMy.1bl, are: 
OpanyecKn CBASbIBAIOILMe 3HAYCHHA TOKOB H HalpsAxKeHHH B Hayate 
H KoHe A-+ 1 nowynepHona wu, HHave roRops, B KOHIe Nowyne- 
pHona A+-1 4 B KOHNe NOJynepHoga A. 

IloyueHHble ypaBHeHHA MOXKHO PacCMaTpHBAaTh, KAK YPaBHCHHA B 
KOHE€YHBIX PA3SHOCTAX, Pellie¢HHe KOTOPbIX JLae€T BO3MOXKHOCTH oOlpene- 
HTb TOK H HalipaAKeHHe Ha 9.CMCHTAX CXEMbI B Hayate w060ro0 No- 
jynepHona. SHaveHHA TOKOB HW HanpsKeHHit BHYTPH MaHHoro Nomyne- 
pHoa JerKO ONpeweIAIOTCA H3 peuleHHs VpaBHeHHa (5), 


ia MpuMepa paccMorpum cayuyaii KoMmeOaTeIbHOrO pexKMMa. 
OGllee BEIPAKEHHE MIA TOKA B KO.1COaTeIbHOM PpexKUME 


t 
Ore : 
i’ = Be ’ sin (m,t-+ 9); ( MpW A =: = 4 . (11) 


PaccmotpHm f—-1 noaynepuog (oTcuet BpeMeHH BemeM oT Hauaia 
Kak oro NodlynepHona). Tlockobky HanpsAxKeHHe Ha KOHeHCaTOPC B 
Hayase A-+-] nosynepHona paBHo no afcomoTHOn BeAHUHHe Halipsi- 
*KCHHIO B KOHLC no.lynephona ft, MoxKHO HanuCcaTb 

MW. =Bsing+1l=—i?’, ;ft=0. (12) 

At h 

Sak MHIyc NOKa3biBaeT, YTO NOCIe KOMMYTAILHH HOIAPHOCTh MaA- 
NPAAKCHHH Ha KONJCHCATOPC NO OTHOUICHHIO K IalpsoKeCHHIO HCTOUHII- 
Ka NHTaHHA H3MeHHACh Na O6paTHylo, 


M3 (11) 
Pe sini, (13) 


sin % 
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2 
IIlpHHuMas BO BHHMaHHe, uTO Nn = I, T. e€. 2nf = Qf, = 


=o, 
rie T—nepHoq 3afaloujHxX Koe6aHHh, NOYYHM AIH MOMeHTA 


— 


Z 


-_ 
— 


r _ 
are , 4 
Up = Be sin(n+e)+l= (+e, je +1. (14) 
h+1 
Tenepb OCTAe€TCA PCLUHTb YpaBHeHHe B KOHEYHBIX Ppa3HOCTAX 
ma 
cf 1 if - 4 1 | 
= (1-+7’', )e -1; 
One re) " i 
& ry a 
i _o i l te : 
pe ie ie , 
Pemenhe Takoro ypaBHellua [3] 
i> sia AS? | . Cc". (16) 


i 


rae S — KopeHb XapakTepHcTHYeCKOrO ypaBHeHHA 


k k 
~- ae 
S--e ait) Se ; (17) 
IIpn A=0 
a =-Q n A= —-C’, (18) 
NOIJTOMY OKOHUATEJIbHO 
a h 
i’, = Ale — 1); (19) 


h 


noncTtaB.isa (18) B (14) HaxoaHM 





4 
Auttft__., (20) 
oe 
e —| 
; f. aah 
4 (1 +e il —e ) 9 
ee (21) 
-— 
l—e 
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HNPH Ao» oe 


7 k 
4 
ee | ee ) 99 
he om) 
aang 
(I - iD ) 


YTO COOTBCTCTBYCT YCTAHOBHBHICMYCSH De@*KHMY, 
Touno Tak Ke MOKHO ONPCACIHTb TOK Yepes spoccedb. Ob6ulee 
BhIPAKeHHe MIs Hero, cormacHo (5) H (2) 


? 








oe 
‘ | a ae are : 2rc : 
eae 3 © ae oo Be cos (mf 1. ¢) + 
ieee 
B ~°re . a 
Dee sin (Myf joo) -b 1 (23) 
Jlisn A-- 1 toayneptona up t= 0 
ee 
oa i 
VuHTbIBan (12) W (22) 
i! es: Pies be is 2. a 
A. i FOS SiMe | Seat i ctg(1+1 ,) -— 
Che 155.) 
. 
ae ee) es Mee (24) 
Otciola 
(lo ip, = 22k 
Sto 22's ei eee oer (149) 
& 3 tn) + f,,) (25) 
ih 
| ) ee —_ 
ITpu ¢ ) 
ma Re 
Dz | ae: 4 
a ee Be NOS (Ge lor «ee Sin(« '-«) +. ] 
i k 
A ' At 
| :-¢ re ee (26) 
FIpunimMas Bo punManne (12) (24) 
8 CR R 
Pe te ge el) aie 
: 2 | 2 _ 
alee k 
I ; f iF ae 
© ik DL yé 
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PewieHie 3TOrTo ypaBHeHuA aHaJorHyHo (14) 


k Rh) 
Os ee ee 
is ce ANE 1 ae (28) 
eo oe ko 
eh yp 
J --e ew 


BpeMa 3anHpanHa ia .o6oro mosynepHowa HaxOAHTCA rpait- 
UECKHM PCIICHHeEM ypaBHeHHA 


ie 
ore 


1) Se sin (wyfy + ¢) -| 1-9, (29) 


rite Bu © CYTb HOCTOAHHDIEe, ONpeneIAHeMble JIA Kaw TOO POJIVE CPHio - 


f 
ma io (12) u (24), a MOMecHT 7 COOTBETCTBYET YCuIOBHIO 
ae 68 ee 


H ONPCHCIHT BpeMA 3allHpaHyy. 


TouHo TaK Ke MOMKHO MPOBECTH aHaJH3 DIA allepHosnyecKoro pe- 
*KUMa. 3afava B STHX CYYaAX HECKOJIbKO YCJIOMKHACTCAH, TAK KAaK 
IPHXOLHTCA HMETb fes10 C PeleHHeM CHCTEMbI ypaBHeEHHH B KOHCUHLIX 
Pa3HOCTAX. 


IIpH anepHomuyuccKoM pexKHMC Ilo/lyualoTcA CJeAyoulHe OKONNa- 
TCJIbHbIC POPMYVJIbI. 


Jas sm1060oro lNowynepuHona A 


* of 1 
iM Aner 4 AeP# + 1: (30) 
t ; ae 
i, = RCP Ane? + pAveP*) + i,, (31) 
rie 
ie U-- 2UL, —1—by dv - 
A’ elo 
— P > 
2ve 
aes aes i, ae 
— P2 
2ve 
__ liv 
Pia 1d Simei 


125 


sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 


sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 














fe OP Ey T Ure? tg ilies! ela eo 32 
I S., - S; ro 5. iio S, 2o[ & my? (: ) 
tp az wl TH toto? Sith, 
Ly _ Sy par S; € | f 
Ur S; t op ee ee Sy --b +H y 
= ee a (33) 
Rk 
a a b sh v a 
b=e (cho % --+_}; 
k 
k 4 
arr age 








oe ) 
R tap od. gy? 


Iapametp v onpeseimetca H3 (7) H XapakTepH3yeT, HaCKOJIbKO ja- 
JI€CKO OTCTOHT allepHOAMYeCKHH PpewRHM OT TpanHnyHoro. 
Tak Kak B allepHomuyeckom pexkume 


Ee eee cs eas eae een 


H 3HaveHHA TOKOB 7’, H i’, IIPH YCTaHOBHBLIeMcA pexHMe 
“tH 








R k 
ae: k reed 
. I. =< 2e chu fe 
ee veg ee = ee eS 8) 
ae: caer 
Le —2 shu qe 
k Rk h R : 
aera ies. ep a Pe 
1 -— ve shv qo =e : a : ~- @ 
i Ie | aes i Mee tended opens eee ee? ' 
oe i i (35) 
| 2 7 | ae 
ar: shv qe ore 


SHaveHHe BPCMCHH 3anNHpaHus B OOOH NomyNepHoOn BHINHCIIETCA 
aHaJOrH4yHoO (28) nyTem rpacbuyeckoro pelieHia ypaBHeHns 


hae ee3 A’ ePé +. A’, eb! fi J = Q. (36) 


126 


sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 


sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 


B ta6.. 1 Ha puc. 4 NpuBeneHbl H3MCHeEHHA BPeMeHH 3anHpaHHA H 
o6paTHoro HanpAxKeHHA B anepHOAHYeECKOM H KOWeOaTeJIbHOM Pe2KH- 




















Max, 
Puc. 4. 3iayetne BDeMeHH 3anHpaHHA B Nepexo/THOM pe- 
mMHMe In kK = | wk —4 npH koneGatenpliiom pexkume 
pas6oTh! HuBepTopa 
(Ilo ocw a6cuuce OTMOKeH HOMep TOMyNeproja nocle 
nycKa) 
Taobauna 1 
| : 
eI AP ce ] dD 
: fre | * 1 | 
—¥u | 0,96 | 0,60 | 0.30 [on | ean | 090. 0,96 | 0,60 0,30 
{ opu n= | | 0,220 | 0,215 | 0,210 | ea | oa | ou 0,121 a | 0,119 | 0,115 
= oN ek Ae 
ar B CTAWHOHAPHOM 0,229 0,220 0,220 | ox | oz | 0,125 | 0,125 | Q,125 
peaume 











M3 npHBeeHHOroO aHaJlH3a MOKHO CAe/laTbh CJIELYIOUNC BbIBOLDI. 

CaMbIM JiefKHM PeXKHMOM B OTHOLICHHH HaeKHOrO MycKa ABJIAeT- 
ca anmepHomHyeckuh pexkuM. I]pH 3TOM B Haase Mpowecca NOYTH He 
IIPOHCXOMHUT YMeHbLIeCHHA BpeMeHH 3anHpaHHA. Kpome Toro, B NMepBble 
NOJYMepHOAbl TOK Yepe3 BeEHTHb MaJI No CcBOoeH BeHUHHe MO cpaBHe- 
HH1IO CO CTAlHOHAPHbIM Pe2*KHMOM, YTO MPHBOAMT K YMEHbLIeHHIO BNe- 
MeHH J[@HOHH3aUHH CaMuX BeHTHJeli [1]. Pa6oTaTh HeoOxoquMo pHi 
3HayeHHAX UV = 0,1 — 0,45. 


JTasbHeiwee yBeIHYeHHe MapaMeTpa VU BbIZbIBaeT, C OMHOM CTOpPO- 
Hbl yBelH4eHHe ra6apHToB Apoccein, a c Apyrok# — wenaeT HeBO3- 
MOXKHbIM TIpHMeHeHHe cCaMoBo3s6yxAeHHH. TlocmeqHee BbI3BaHO Med- 
JIGHHbIM BO3PaCTaHHeM HanpsAKeHHH Ha 3JIEMeHTaX CXEMbI H, CJesO- 
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BATCJIbHO, CCTOUHOFO HalIpsxKCHHA, KOTOPOE CTAHOBHTCA HesoctaTor- 
HbIM JIA YeTKOPO 3aKHraHHA BeHTMWIeH. (Kak NOKa3bIBalOT SKCIICpil- 
MeHTbI, paOoTa Cc CAMOBO36yKACHHEM MOKET ObITh HAae*KHa MPH 3ila- 
YeEHHH MapaMetpa v -. 0,25). 

B kKoule6aTesIbHOM PeKHME IIPOHCXOLUT ObICTpOe HapacTaHHe TOKOB 
H HalpsoKeHHH B CXe€Me; B TO Ke BPCMA AOBOJIbHO Pe3KO YMeHbuIACT- 
ca BpeMa 3anHpanHHa (Ha 35—40% mpu Majibix Rk wv Ha 25—380% npn 
60/IbLUHX). Takoe YMeHbLUeHHe BPEMeHH 3alMHPaHHA B NepBbhie Mo.1VIIC- 
PHOJbI MpOHCXOJHT Mp 3HAUHTEJIbHOH BeJHYHHE TOKa Hepes BeHTH. Jb. 
CoueTaHHe 3THX (aKTOPOB TIPHBOAHT K CPbIBy PeAKHMAa. 

Jaa paOoTbl MOUWHbIX HOHHDIX MpeoOpasoBaTesel Ha NOBDBILICHHDIX 
WaCTOTAX KOJeOaTeIbHbIt PpCxKUM AB.IAeTCH HeNPHFOAHbIM. 


AnaJIH3 6blUI IpoBeseH NpH paGoTe HHBeEPTOPAa Ha AKTHBHOC CONP9- 
THBIEHHe. OWHAKO, KaK MOKa3aJIH 3KCNCPHMeHTbI, MOXRKHO, C LOCTATOU- 
HOH TOUHOCTbIO, ZaHHbIH aHaJiW3 MPHMeCHHTb H B CJIyyae Harpy3kH B 
BHe KOJe6aTebHoro KoHTypa. IIpu sToM C.leayeT BMECTO BeHUN il 
aKTHBHOFO COMPOTHBJIEHHA B POPMYJIb! MOMLCTABIATh BeIHYHHY 9KBHBA- 
JIGCHTHOFO COMPOTHBJICHHA KOHTypa, HACTPOCHHOrO B Pe3soHale Ha pa- 
6ouylo uactoty uHBepTopa. B 9sToM c.1lyuae KOHAeCHCaTOpHad OaTapen 
HHBepTOpa MOKeT G6bITh POPMaIbHO PasOuTa Ha KOMMYTHPV#OILylO H 
KOMII€HCHPYIOULy!IO HHAYKTHBHOCTH KolTypa |[4]. 


MPHUJIOKEHUHE 


Anaau3 nepexoanoro npoyecca 
B anepHoaHyecKkomM pexKuMe 


PaccMoTpHM Kakoit-ro nomaynepHo A. TpegqnovoKHM, UTO K KOH- 
Ly NOwyNepHoa HanpsKeHHe Ha KOHACHCATOPe JOCTHFHET 3HAUCHHS 
Ny, = b's, a TOK B Apoccete 6yueT paper f;, . Tlocate nepekstoue- 
Hua (2 -+-- 1 nonynepvon) HalpsokKeHHe Ha KOHACHCATOPe OKa3biBaetcn 
BKJIOUCHHbDIM HaBCTpPeuy 110 OTHOUICHHIO K HalpseKCHHIO HCTOUHHKA 
HHTANHA. ToK B Apoccese COXpaluT cBolo BeHUHHYy. Takum oOpa3om, 


Mbl MOXKCM CKa3atTb, ITO B Hayaae f+} nosyuepnora (1 o =e Ha- 


IPAARKCHHE Ha KOHJICHCATOPe 


nu’ Cae i a, Wess a. (37) 


Cc T r T Ch ih U 


(Havano oTCueTa BEJIEM OT CEPCLHHbE ToayuepHola). Tok B apoece te 
B Hayade f+ | voaynepuosa 
i — ij’, . (38) 
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~ 


Haitaem Tenepb 3naueHHst i’, Hi’, B KoHWe A-- | noulynepvosa; co- 

















T 
raacno (29) u (30) npw t= — > 
T T 
Pie —Pa4 ' 
t. r = A’,e + A’,e ao 1=— Cy ) (39) 
ae 
T p P 
; mn 4 ae har 
4 - Lene igy 4 l+vu)\ ,, | 
re pore (gta (aa 
4 ; 
hy. ng (40) 
4 
Tak Kak 
l+Ftuv 
Ps ma? Ome: (41) 
H3 (bopMywtb (38) culeayer 
T 
i Sua —Po_ wa 
Th g€ : 
A) = — bt, (42) 
— po “4 
é 
TlogcTaBsian 3HayeHHe A, B (39), NOo.yyaem 
l—i',, —i',,0—vu--2E, 
h h “h 
A’, = —*> —* 4, (43) 
maa 1s aE 
2ve 
oTKya 
Py tl) Sa 
Ape oe ee, (44) 
~—~ Pp; 4 
2ve 
r 
TakuM o6pa3om, mpu f = ~7- 
i',, —U+ 2i, —1l—-i,,v P13 
i! = — 4 ae 
+ Pi 4 
2ve 
Lt! 40 21, P2 = (45) 
am = e + 1. 
Poe 
2ve 
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TIpHHuMas Bo BHUMaHHe (40) 

















a ; T 
a a ee a | ee ee ee a 
Pe snc Oo eee, 
aay i i \ ou | 
i 
; T 
1 éi,—i,;,u—-~v—2, Ve) 
hh h eae. ‘it. oe, AG 
: Te e }, (46) 
T 
rae = k: 
e U ‘ U = U-o- 
f linens | gay r 4 I : ‘hn , 
b ie zt | Te (- OU € y e€ U € 
A 
k R k 
a= fees oe Gee 4 nay, 3 eon 
4 : rh 2 : I C 7 _ oie eC ; 
Qo oy T Qu 2u 
R R R 
7 —— - ~~ e —— a 
ir, 4 1 4 Li 
ee ¢ eee 2 io ee : 47 
jie as 0 an 
kR 
” 2 oe Te k bg & k 
bee - |l-e (cho 4 + sho 4) ae ch Ss 
“ 
ee 
sn Uv -” Ly bk 
: --9—" shu —: 
U v 4 
i” | Cys ee pee 4 | l-wv < 2 
1 — Beet et ite eet Se = e — 
L r 7 ‘) 
= ae eae 
2ve 
| t ahd ral 21 Ly lv . Pa . | i 7 
Se ye ee PON ey ie” © ar YG Fr 2 oP ais are taal a ee ae é =| L r 7 = 
2ve 
k shu sh UU — 
= | -+-@ U’ : shy ©. +4 Bie chy 4} — 
r 2u 2 | Ly oe, 4 
1 k v k k ) 48 
(=, sh vu ~7- ' ~y shu m pera: ( ) 
Mobi no/lyuHH ypaBHeHHA, CBA3bIBalOlWMe 3HaNcHHA fi’, Hi’, B 


KOHUe ft NowynepHowa C HX 3HaYCHHAMH B KOHUe (2 -+ 1) nosytepuo- 
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ja, HHaYe TOBOPA, Mbl MOJIYYHJIH CHCTCMY ypaBHeHHH B KOHEYHDIX pa3- 
HocTax. PewiwB 3TY CHCTeMY, HaHe@M H3MCHeEHHA TOKOB H HalipsaxKe- 
HHH B CxeMe B JW6OK NowynepHod. : 

OKOHUaTeJIbHO Mbl MOyuaeM CwleMyIOULyIo CHCTeEMY ypaBHeHHH B 
KOHEYHBIX Pa3HOCTAX 








yo sl—o Cl as 49 
Tai ae aor Lh (49) 
f = ¥ ) 
Cee dai’, +e,,, (50) 
aoe 4 ho : | 
a=e rh: Cee ae 
k Rk 
poe Ho 22h) 
pears Cc 4 y ;. 
k 
— 
( + shute 
eee 
I k v k ‘| » 
ee (oe sh v y+} > shear chwv rie € ; (51) 
R k 
+2 vot | 
aad og ee ae 
0603HauuM | 
1—a=A; 1—d=B, (52) 
Tora F Ps 
a 
tay = B+ ai’ + et’, - (53) 


Vi3pectuo, uTo pelleHve CHCTeMbl HeEOAHOPOAHBIX ypaBHeHHH OyseT 
COCTOATh H3 CYMMbI O6ulero HW YaCTHOTO pewleHHH. OOmee pellienve 


CHCTeCMBI b (54) 
7 — __ fj’ j ct’ : 
hth) ae ae Ly? 
2 — ai! ase 55 
Lat) ai’, | + et, (55) 
O6ymeM HCKaTb B BHA 
Ly a A; 5": (56) 
i’, =A,S*. (57) 
“ft 
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TlonctaBasa 39TH BbIPAXKeHuA JUS in Ho’ B 3a€MaHHylo clcTeMyY. 



































L 
Hi 
NOTYYaCM CIeLYIOULYIO CHCTEMY OHOPOJHbIX YPABHeHHIt 
AS? — * -bA,S?* +. cA.S". (98) 
A,S"*' = aA.S* -!- eA,S*; (59) 
A\S+ 0A, cA, =90; (60) 
A.S:. aA, — eA, == 0; (61) 
H3 YCJIOBHH COBMeCCTHMOCTH CHCTCMBI 
(Sa2Bs 26 0 (622) 
© C (S a) | : = 
oTKY Aa 
(S } b)(S a) -- ec = 0; 
a -b g/ a -- Jab -{- h2. Ape 
Sy aia ea s V aa) ee (63) 
VUHTHIBaH, UTO 
eee 
4 
ae Fee 
a) ae v la 
— gue | a um Oe a ct k 
; qf shhog 2shvu A , ? 
Q- =e eet . Shee eA ASCE eee |- che vu — ' 
v- U 4 
ay k 
ae oe k sh? v ‘| 
eo) -_ 2 wy ee , 
yes 2 sl chu 4 he 
Ro) p ae al “4 Sll- U a 
pact (ange tae’ wet) 
e ch? v 4 . oa ; 
R k 
BREE. Dass see Bey Ms, sees 
A ea a: 
4ec = 4e SS OSU =] 
Us a 
[lonkopeHvoe Bbipaxkcuue B (62) paBHo 
a4 2ab; be 4 dec oe { sh® yi? ); 
4 _ v2 4 
aa 
4 b a aa 
+ a 5 9 : 
Si» ae 7 —| sh wv va ae V/ sh U a + U Th (64) 
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Halinzem Kostduunentn A, uv Ay npu S, u So, o603Ha4uHB KOadpipH- 
WWHeHTbI mpH S; yepe3 A,, H Ay, a pH Sy 4epe3s Ay H Age. 
O6paulascb K CHCTeMe ypaBHeHHH (59, 60), momy4yaem: 


Ay,(S, + 8) — cAg, = 0; 
— Ay, @ + (S, — aA, = 0. (65) 


BBHALY TOTO, UTO ONPeMeIHTeb, COCTABJIGHHBIH 43 KOIPDHIMeHTOB 
npH A,, u Ag 3TOM CHCTeMbI, CormacHo (62) paBeH HyJlo, CHcTeMa 
HMeeT pelieHHe, OTJHYHOe OT HyeBOrO 





A,, = 1; (66) 
se Os Say st. 8 
a a a enh of) 
Ay, = 1; (68) 
So + b e 
Ay = St! = yt. (69) 


OG6inee pelleHHe HalseTca B BHe 


a h fe eal Ss 
Ur = CAS" + CA j2S_" + i ro? (70) 
Ly, == €,A9,S)" -|- CoAgSe” +t’, , (71) 
“H Y 
rye i‘, — 3HaveHHe TOKa B MOMe€HT KOMMYTALHH B YCTAHOBHBLUICMCA 
"  perkuMe; 
i",, — 3HaveHve HallpsaxKeHHA Ha Harpy3Kke B MOMe€HT KOMMYTALLAH 


B YCT@HOBHBLIIICMCA PeKHME. 


Tis onpemeseHuia KosduuneHTOB C; H Cy BOCIIOb3yeMCA Ha- 
YaJIbHbIMH YCJIOBHAMH: 














nph h=O hs saci (72) 
as 
Un = Q, (73) 
Cue oBaTeJIbHo, | 
ete +i, = 03 
a foie Sy + 6 ‘ (74) 
cy Et cy EE tis, = 0; 
ae) ci i',.b6 —i',,.S§ 
_ ee ro ance ro 2 ; 
Cy a ee Si S, eS. (75) 
i rySt +E pgb — ci’, 
CC. = "ese te (76) 
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Takum o6pa3om, 


; tree v oe, = Pry: Su Pr (Si oO 5. vy | 
Big Bi Mk Oe ce ee . 
‘ty S,-- S; cl S,--— S;, Sol pt my? (77) 
- ral ci, ve tay Oi eae 
1 he ie ee eee ie aay ho 
Ln S59} ¢ 
[ei (S -{- b CL ~ 
ot Me Sd. (78) 
Sy eo 3; c : | Ly, ; 


Yactuoe penicHHe CHCTeMbI ypaBHeHHil B KONCUNbIX paagnocTax (418, 
49) B HalleM Gly4ae JLOJDKHO PaBHATbCA HOCTOSHHOMY YHGIEY. Cyleuio- 
BATCJIbHO, 

fee [gps fff at. gil. 

Be eo LN AE OE > 
td eo ' rd ad ) 
i, =1—d | ai L, eel pc (79) 
Orciosa 


djs» aoe he) (De) Poet =a). 
ae C1. DOVES) See 2 ny), 


~ . (1+ 6) -- d)-- eG a) 
1 , SS aa re oe ay we e Sante t (S1 ) 


Llpoananu3sHpyeM BbIPaxKCHHA JIA a, B, c, d, @. 





te ne 


: Rk. rey meres 
Sa - | Shu ooh V snve ae v? |; 


Tak Kak | » Uv > 0, TO KpaHHHMu cnyuanMu Oy/LyT: 





U-~i WR= 0; Rae x) oO (Rasul) Bee tek) 
R aes R / ? R \ 
: Ts Oe? e4 
1) pp v>lark-=o, Swe = ae as At 


ko> oo S,;-> 1S. -> 0; 

2) npn-UsS ll) & 0) Sieh: 
3) now v@ +O Rk co Sy > 0; 
4} npp wv >O Rk =O Syy-> I. 

B 060M Gly4ae MOKUO CKA38ATbL, UTO S), NPHHHMaer 3HayueHHe 

or —l yo -}-l. Bauay store ¢ yBecinucHHem / HepBble jLBa Wiena 
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B dopMylax Ala TOKOB B ApocceJe (v7, ) HW HalpsxKeHHA Ha KOH- 
of 


jeHcaTope (i’,.) HCUeZAIOT, H OCTAIOTCA TOMbKO WIeHbl 7, Ho yo, 
i 


KOTOpble 2aloT BeJIHUHHY i’, H Ll’, B CTAWHOHAPHOM PeKHME. 
BrlynceHve BpeMeHH 3aNHpaHHA NpOH3SBOANTCA CJeMy!OWLHM 06- 
pa3oM. 
laa h nowynepHoga splunciswtTca i’, H iL, no dopmy.1aM 


(75, 76). Ilo u3BecTHbIM i’ H iL, BHIuHCAAIOTCA A, H Ay (42, 43). 


rh 

BpeMs, B TeYeHHe KOTOPOFO BeHTHIb HAXOMHTCA NOM OTPHILAaTeIbHbIM 

HANPSIKCHHCM, BLIUHCJIAeTCA TpaPHyeCKHM PeleHHeM ypaBHeHHA (29) 
Pio Pato 


rhe ty = + BbIPaKeHoO B YAaCTAX TlepHosa. 


JIUXTEPATYPA 


1B. Waaaunr, Cxemp spinpamutenel, HHBepTopoB H mpeoOpasopaTeneli 
yacToTL, FocsHepron3zat, 1950. 

2.W. Schilling, Arch. ffir Electrotechnik, v. 29, 1935. 

3.69. C. Beaukxosng, Mcuncnenue Koneunnix pasnoctei, Asgatennctso JITY, 
1939. 

4.A.E. Cayxoukuit, TIpumenenve nonnyrx mpeoO6pazopatenen A018 nuTaHHs 
yCTaHOBOK HHAYKUHOHHOrO Harpepa, IIpomblilleHHoe MpHMeHeHHeE TOKOB BbICOKOH 
yacToTH, Tpytb 1-of Jlennurpaackoi Kondepentun, Mawirns, 1952. 


Toctynuna 10/IV 1957 r. 
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Kand, mexr. dayne lo. M. KAGAPHIIOB 
Kano. mexn. Hayk C. 2B. TOJOKOIMMIKOB 
Kand. mexn. Haye 10. A. KOJIOMENCKITS! 


O BbIBOPE HEKOTOPDbIX TTAPAMETPOB CXEMbI 
BPEMEHHOFO THCKPHMUHATOPA 


BBpeyenue 


B pste paqHOTeXHHyeCKHX ycTpOHCTB HallJIH MpHMeHeHHe CxXeMbl 
BPCMCHHBIX AHCKPHMHHATOPOB, NpeHasnayeHHble JWIH NOWYYCHHH CHr- 
Hala OIUHOKH, NPONOPUHOHAIbHOFO BPCMCHHOMY MOJOKeHHIO CHTHaJb- 
Horo HMnyJbea. OObMHO, Ha BXOA BPe€MCHHOrO AHCKPHMHHaTOpa No- 
CTYNaeT CHPHAIbHbIN BHJEOMMHYAbC C QETEKTOPHOTO KacCKayla mpHeM- 
HOO YCTpOHCTBa, a BbIPaGaTbIBAeMbIii CHPHA OUIMOKH HCuOMb3yerTcsl 
HOO WIA ABTOMATHUYCCKOTO C.1CKCHHSH 3a MOO%KeCHHCM CHPHaAbHOrO 
UMIlyJIbCa, JIKOO JIA BHSYAIbHOH HHAHKAWHH MO IWKaje cTpetouHoro 
ipH6opa. IIpu pa6ote nojo6uoro poxa yerpolictB B ycOBHAX NMOMeX 
BO3HHKaeT CJlyualiHad OWMOKAa oTCYeTAa. OTy OWIHOKY NPHHATO Xapak- 
TEPH3OBATb CPeAHEKBAAPATHYHOH BeJHUHHOH OTK.IOHCHHA NOKa3aHuii 
IUKaJIbl yCTpOHcCTBa OT ee HCTHHHOTO NowowKeHHA. Beanunna cpenne- 
KBaRPaTHYHOH OWHOKH 3aBHCHT OT WeOro pAwa PakTopos u, B YacT- 
HOCTH, OT NOJOCbI NPONyCKaHHA BbICOKOUACTOTHOrO TpakTa MPHeMHHKa 
H HEKOTOPbIX NapaMeTPOB BPeCMeHHOrO AMCKPHMHHATOPAa. ITH 3aRHcH- 
MOCTH H ABJIAIOTCS MPeAMeTOM HCCe/LOBaHHA HacTosuleli pabotni, 


AnaJlH3 IIPOBOAHTCA MPH CEAYIOULAX MpeANOMOReHHAX., 

1. CurHaJbHblii HMMYyJIbC HM€€T KOJIOKOJIBHYIO (OpMy orHGalouicil, 

2. Ha Bxoq NpHeMHoro ycTpolicTBa OAHOBPeMeHHO ¢ CHrHa.toMm 
BOSJLCHCTBYeT UHCTO CJIOKTYaAlHOHHaA MOMeXa. 

3. PesoHaHcHblli yCHJIMTeb, NO KOTOPbIM HOApasyMeBaerTes BHI- 
COKOUACTOTHDHT TPaKT NPHEMHUKA, HMCCT KOJIOKOJbHY!IO YACTOTHVIO Ht 
AHMUCHHYIO (pasoBylO XApakTepHCTHKH. Pesonalicnan YacTOTA yeHAHTe- 
AS PpaBa Hecyvilell wacToTe CHrHaJa, 
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4. UckawkenHemM opMbl H MOsaBseHHeM CpefHeH ornG6aroulel 
CHrHaJIbHOoro HMMyJibCa B MpHCYTCTBHH (bJIOKTYaWHOHHOH momMexH 
MOXKHO IpeHeOpeub. 


Ileppbie TpH WONyWeHHA He TpeOy!OT NOACHCHHH, MOITOMY OCTa- 
HOBHMCA KOPOTKO JIMWb Ha nmocwieqHeM. M3BecTHo, 4uTO dopMa cper- 
Heli orH6alolleh HMMMyJbCHOrO CHrHaJla Ha BbIXOZe JHHeEMHOTO 6e3- 
HHEPUHOHHOTO eTeKTOPAa ONpPeMeeHHbIM OOPa30M 3aBHCHT OT OTHO- 
We@HHA «mOMexa/CHrHaI» Ha BxXOMe geTekTopa. M3mMeHeHHe opMbl 
orH6awileH B NpHCyTCTBHH NOMeXH OODACHHeTCA TeM, YTO KaxKOH 
TouKe OrH6alollel CHrHada COOTBeETCTBYeT OMpeesIeHHOe OTHOIJeHHe 
«noMexa/CHrHad», a CJI@OBaTeJIbHO, H CBOH 3aKOH pacmipefeeHna 
amMnautya [1]. [pu stom, ueM HHKe yPOBeHb TOUKH Ha ornOalollel, 
TeM O6oJIbIe 3aKOH pacnpemevsieHHA OTJHYaeTCH OT HOPMAJIbHOrO H, 
CN@LOBAT@JIbHO, TEM Goble CpeaHee NONOKeHHE TOYUKH OTMHUAeTCA 
OT e€ MOJOKeHHA B OTCYTCTBHH NoMexH. Hapsay c HCKaKeHHeM op- 
Mbl OrHG6alolleH CHrHaJia, MOMeXa NPHBOAHT K YMeHbLUJeHHIO cpezHeH 
AMIVIHTYAbI CHTHabHOrO HMNYJIbCa, YTO MPHHATO Ha3bIBaTb MOLaB- 
Jl@HHeM CHrHaJia moMexolH. C nowaBsieHHeM CHTHAaJIa NOMeXOH, a Tak- 
Ke C HCKaKeHHEM (POPMbI ornOawllelH MOKHO He CYHTATbLCA, eCJIH 
OTHOWeHHe «nNOoMexXa/CHrHaJl» B HHTepecylOllWX Hac TOUKAaX orHbaw- 
uleli BecbMa Mavio. TlocegHee ycJIOoBHe BbINOJIHAeTCA, HaNpHMep, NpH 
CHHXPOHHOM fleTeKTHPOBaHHH, KOra BeJIHUMHa CHHXPOHHOrO Hanpa- 
%KCHHH BO MHOFO pa3 NpeBOCXOAHT CHrHaJ! H MOMeXy. 


1, Curnaa nw nomexa Ha BbIXOMe pe3soHaHcHoOro yCcHAHTeaA 


Kak H3BecTHO [3], CHTHaJbHbIN HMMYJIbC KOJIOKOJIbHOH POpMbI H 
CJMIHHYNO! AMIVIATYAbLI MOKeT ObITh Pe ACTABJICH BbIPaAKeHHeM 


a) 


“cos «,f, (1) 


ak 


u(t) --e 


din ; 
re @ = —>- — NapaMetp, XapakTepH3ylolwHi WHpHHy cneKTpa HM- 


= nybca Ha yposue 1/d. 





CnektTpabHas MWIOTHOCTh HMNYJbCa MOKeT ObITh HalimenHa C M0- 
MOINbIO Npeo6pa3s0BaHHA Pypbe 


ae —jot eee —jot 
g(m) -- i u(t) d= j e COS Myf @ dt = 


1 ie mae! ee 
oi ek \ e cos(w—m,)tdt + | e cos(m + w,)tdt. 


— OO — WH 
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BpluncHB HuTerpab [2], nowyuHM 


; (vo se Wy)? 


wnltWie @ s1VE, ® | 
-tVie @ 4hVie *. 


H3 (2) BHAHO, UTO CNeKTPabHaA MAOTHOCTh MOKerT GbITh mpes- 
CTABJICHa JLBYMA KPHBbIMH, CHMMeTPHUNO PpacnOJOKeHHbIMH OTHOCH- 
TeJIbHO OCH © == (0). VuuTpiBasn 3To, (2) MoxKHO NepenhcaTb Tak 








__ (w—-09)? 


4/2 4a 
dicta 


B cCOoTBeTCTBHH C TpeTbHM IIpeANONOKenHeM, lepesaTounan MyHK- 
WHA pe3SOHAHCHOFO YCHJIHTe/IA, TPH PeC3OHaHCHOM KOIMMHNMEHTe YCH- 
JIGHHA PABHOM CHIC, MOKCT ObITh NPeLeTAaBeHa BbIPaxeHHeM 


_ (0-9)? 
73 


K(o) =e | 


4ind és 
rie 3 -- zz — HapaMeTp, XapakTepusylouMi tMosocy tponyckanns 


‘ 
YCHJIHTCA Ha ypoBue 1/d; 
Sy -- JVIHMTeIBHOCTh PeE3OHAHCHOI CHCTCMBI, 
CnekTpablas MIOTHOCTh HMIHYJIbCa Ha BbIXOJLC PeC3OHAHCHOT CH- 
CTEMBI 


(oo)? (wo) (w- oy)? 


oy aaa ae e. 4° 
g(w)K(«) = l/ = e c . =. V/ eC | , 


13 
re {= —, 


fe 


—- 





Bocno.1b30BaBLIHCh OO6paTHDIM rpeoO6pasoBaHHem @ypbe, Halijem 
BhIPAKCHHCE JIA CHPHATbHOrO HMyIbCa Ha BbIXOJe pe3oHaHCHoro 


VYCHHTCUA 
-b90 
] Jot 
u(t) oe es 2(m)K( mye do = 
te 
1: (w — wy)? 
1 : = a ier 4 _ —— 4 f(s boss wy )t ; 
oe y a COS yl e 7 d(w—wy) aos 
a eests 
ey a ae 
= / te COS of. (3) 
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Ammautyia HMNYJbCa Ha BbIXOMEe Pe3OHAHCHOTO YCHJIHTeJIA 


Usm = V2. (4) 


QHepreTuyeckHh CMeKTP WIYMOB Ha BbIXOMe pe30HAHCHOrO YCHVIH- 
TeJIS| MOMKET ObITh MpeACTaBJeH B BH 


F(w) = G? K(o) |*, 


rae G? — 9HepreTHyeckHi cnekTp «6eoro WyMa» Ha BXome pesonanc- 
HOrO YCHJIHTeJIA. 


/leicTBytolllec 3Ha4eHHe INYMa Ha BbIXOMe pesOHaHCHOrO yCHAMTeAA 











Lew 
n ; 
Uy, = oe | G* | K(w) |? do = 
a 
Z es x ep a 
z oe Cr” \ é , d(w -— Wy) = ae y 2br. (5) 


— xX 


Takum o6pa30M, Ha BXOJe MeTeKTOPa HalipaArxKeHHA CHrHada H IWy- 
Ma MOryT ObITb MpC/LCTABJICHb! BbIPaXKeHHSMH: 


| 1 ae 
ul) = VY —-e@ cos mf; 


G aed 
ul = —:= 2 iL, 
dil ¥2 rt V Br 


Ilocue AeTeKTHPOBaHHA STH HaNpAKCHHA MOcTyNalwT Ha BpPeMeH- 
HOH JWUCKPHMHHAaTOp. 


2. BpemeHHOH AMCKPHMHHATOP Cc OAHHM CeCKTOPHEIM HMNYJIbCOM 


CxeMy BpeMeHHOrO AHCKPUMHHATOPa MOKHO MBICMEHHO pa36uTb 
Ha Be YaCTH: B NepBOH MPOH3SBOAMTCA CeJIEKTHPOBaHHe onpeneen- 
HbIX Y4YaCTKOB orHOaloliiei CHrHasla, a BO BTOpOH mpeobpasoBanue 
OTCEJICKTHPOBAHHbIX HMMNYJIBCHbIX HAaNpAKeHHH B NOCTOAHHOe Hanpa- 
*KeHHe. He Kacancb Moka cnoco6a nowyyeHHA NOcTOAHHOrO HanpsxKe- 
HHA, OCTAHOBHMCA Ha aHaJIH3e NepBOH 4YaCTH CXEMbI AHCKPHMHHAaTOpa. 
_ Pa6ota, paccMaTpHBaeMoro BpeMeHHOrO AMCKPHMHHAaTOpa, OCHO- 
BaHa Ha CJleyIOWleM HpPHHiHNe. C NOMOUIbIO CeeKTOPHOrO HMMyu1bCca, 
JWIMT@JIbDHOCTb KOTOPOrO BO MHOrO pa3 MeHbIUe AVHTeJIbHOCTH CHr- 
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HasIbHOrO HMMy.lbCa, BbIqeIseTca yuacToK ornOalolliel cHrHa.1a 
(pue. 1). 

PasHocth aMILMIUMTYAb BbIAeTeHHOrO yuacTKa H MOCTOAHHOrO ONMOp- 
HOrO HalpAKeHHA ABIACT- 
CH CHPHAJIOM OLIMOKH, Mpo- 
NOPUHOHAaJIbHbIM BPeMeH- 
HOMY IlOJIOX%KCHHIO CHTHAJIb- 
HOrO HMIMYy.IbCa  OTHOCH- 
TeJIbHO CesleKTOpHOorO. Tak 
KaK 3aBHCHMOCTb aMIWJIH- 
TYAbI OTC@JIEKTHPOBAHHOTO 
yuacTKkKa orHOatolleh OT 
BDeMeHHOro NOOK eHHA 
ceJleKTOPHOrO UMMy.Ibca 
cOBNajsaeT C BbIPaxKeHHeM 
Is OrnHOaiollen CHPrHalb- 
HOro UMMlyIbCa, TO ypaB- 
HeHHe CHrHaJia OWHOKH Oy- 
jleT HMeTb BHI 





: a oe ie 
Oe, 7 ) Tee c — ee , (6) 

Ton KOsPDHUneNTOM Hepesauw BpeMeHHOrOo JHCKPHMHHATOPA, 
OOO, HONHMACTCH KPYTH3Ha 3ABHCHMOCTH CHPHAaa OLLHOKH OT BPe- 
MCHHOrO paccoracoBaHhya. B nauiem caiyyae KOMPPHILHeCHT Hepe aut 
BPCMCHHOTO JLHCKPHMHHAaTopa 


d om | ae eee )| ae aes 
Fa y+ e Us, _ '2V —- be : (7) 


dt _— 


Kyo, ; 





U 


Out 











Tak Kak HavOOJbUIHH HHTepec mpenctaBAdeT KOSPPHWHCHT Nepeayu 
BOJIN3H TOUKH HYCBOrO PAacCCOMlaCOBAHUS, Bal4eM BpeMA fy, COOTBCT- 
cTBYIOlLlee HYJeBOMy paccordacoBanHhio. EcJlW 3a HYICBOC 1O.1O%KeHHC 
CHTHANbHOTO HMIHYIbCA HPHHSHTO TAKOe NOJIORKeHHE, YTO CCJICKTOPHDbII 
HMIHYbeC pacnowokKen B TOUKeE MaKCHMaJIbNOH KPyTH3Hbi Orn6aloltlell 
CHrHa.a, TO HNTepecyloliee Hac 3HaUcHHe fy HAXOMHTCH H3 YPaBHeHils 


a? | a es a  n. 
de WO) © lV be | a 


= 
fy = Ver ; 


Kosp@uinnent vepelaun BpeMeHHOro MHCKPHMHHaTopa  BOH3II 
TOUKH HY1eBoro paccoracoBaHisa 


‘ee | i. (8) 
Lele = me P eee nee 
Rep )/  xte = bear V Ja 


HW PaBHO 
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YUHTHIBAA YeTBEPTOe TMpennosoxKeHHe, MOXKHO YTBEPKLaTb, TO 
BeJIHUMHA POKTyauMH OTCeAeKTHpOBaHHOrO yyacTKa orHOalome pu 
NeHCTBHH MOMeXH, IpaMo nponopunonambHa JeHCTBYIOWLeMy 3Ha¥eHHWO 
NOMEXH Ha BXOMe MeTeKTOpa HM He 3aBHCHT OT OTHOLIeHHA «CHTHaw/ 
NOMexa» 


G..Aea 
Bie V 2Br, 


rae h — xosbpuunent nponopuvonampuocty. 


B 9TOM cJlyyae 


ay ieee 
2p GV 20V Ix 


: ie aS, 9 
Kea, ¥ 271,212 + (9) 


ABJIACTCA MePOH CpeaHeKBanpaTHYHOH OWHOKH oTcueTa, TPH ycvloBHHu 
JIMHCHHOCTH TpakTa OT BpeMeHHOoro AMCKPHMHHATOPa NO LiKaJIbl OT- 
cyeTa. 

Baipaxkenve (9) maeT BosMoxKHOCTE HCCCQOBATh BJIMAHHE MOJOCHI 
HPONYCKaHHA pe30HaHCHOTO yCcHJINTeAA Ha Cpe AHeKBaApaTHYHylo 
OuIH6Ky oTcueta. Haiinem BCIMNHHY NapaMetTpa 8, mpH KOoTOpoH (9) 





AOCTHTACT MHHHMaJIbHOrO 3HaucHHs. JudpepenunpyaA OTHOWEHHC 
604 


no § H, lIpupaBHuBas NPOWU3BOAHYIO HYJIHO, Halinem 
Boum = 3a. 


Otcio4a, NO0ca pesonaHcHoro YCHIMTCAA, &@ TAKKE WVIHTCIbHOCTD pe- 
3OHAHCHOH CHCTeMBI, IPH KOTOPbIX NOMYUAeTCsH HAHMeHbUIaH cpenHe- 
KBaipaTHuHasn OWWHOKa oTcyueta 


Mfonm = 1,73 4f, ; 
Tonm = 0,908 Th 


ITOT KE PesyibTaT HeCKOMbKO APYTHM TlyTeM Obl nowyueH 
B. H. Cudopossim [3]. 


BpemMeunoli AMCKPHMHHaTOp C OAHHM CeJIEKTOPHBIM HMIYJIbCOM 
HMeeT OAHH CYULECTBEHHbI HeOCTAaTOK, 3aKJUOUaIOWIHHCA B TOM, TO 
OH C YCN€XOM MOXET ObITb HCMO/Ib30BAH TO/bKO B TeX cyuaax, Korga 
HSBECTHA AMIWIATY a CHrHaJIbHOrFO HMMYsbCa. ABTOMaTHYeCKaa Ke pe- 
rYIHPOBKa ONMOPHOTO HaNpAKeHHA MPHBOAMT K NOABACHHIO JONOJIHH- 
TCJIBHbIX OLUHOOK OTCUeTA. 
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3. BpemeHHnow JHCKPpHMHHATOp C ABYMA Ce@KTOPHbIMH HMMyJbCaMH ! 


Havune ABYX CeIEKTOPHBIX UMMYJIbCOB — PaHHero i 1103 4Her 9, 
pacnOslaralwolwlNXcA COOTBETCTBeEHHO Ha nepewHeM H 3aHeM @poHTaXx 
CHrHaJIbHOoro HMITyJbca (pH- 
v(t} CyHOK 2), yCTpalaeT BJIMAHHE 
: AMIWIHTY [bl CHPHaJIbHOrO HM- 
nyabca Ha (OpMy 3aBlCH- 
MOCTH CHrHasa OUMOKH OT 
BpeMeHHOrO ~— paccorlacoBa- 
HHA. Kosdduunert nepezaun 
BNeCMeCHHOFO AHCKPHMHUHATOPA, 
pacCMaTpHBaeMOroO B HacTos- 
uleM llaparpade, B WBa pa3a 
6onpuie K,, CXe€Mbl C OAHHM 
CeJIeEKTOPHbIM HMIlyJIbCOM. OTH 
IIPCHMYLILeCTBA BbIFOAHO OT- 
ymuatoT AHCKPHMHHATOp C 
Puc. 2 JIBYMAH CeJI@KTOPHDIMH HM- 
NvbCaMH OT paCCMOTPeHHO- 

ro BbILe JHCKPHMHHaTOpa Cc OAHHM CeJIEKTOPHbIM HMMMYVJIbCOM. 

Tak Ke KaK H B TIpe@bIAyUleM Culydae, IPH HCC/IeMOBaHHH AMCKPH- 
MHHaTopa MpesAnonaraetcs, YTO JWIMTCABHOCTL CeJeKTOPHbIX HMIYjib- 
COB HHYTOKHO MaJla MO CpaBHeHHIO C AIHTe@IbHOCTbIO CHIrHaJIbHOTO 
umiyibca. Bocnowb30paBlinch (7), MOMKHO HallcaTh 


Ke a, = 2 Keo, =4YV Liye 





OMMIMLISSILATTELIEIE ED Do 
VILL LLL LLL LL ell 





vt 
(10) 


3ameruM, uto (10) cnpaBeAIHBO TOAbKO BOJTH3H TOUCK HYJACBHIX Pac- 
coracoBaHHuH. 


Eclu 3a HyviCBoC HOMOKEHHC CHFHANbHOrO HMIYdbcCa PHA sro 
NOOXKCHHC, KOF/La PAUHHH H MO3SLHHM CeJTEKTOPHbIe HMUYbCbE Pacllo- 
‘qaraloTCs B TOUKAX MaKCHM@JIbHOH KPYTH3HbI COOTBCTCTBYIONLHS 
(ppouToB, TO IPH HYeCBOM CHrHase OUHOKH 


—-——= 


K PY Sopa 0 
60, 7 ~~ Lyie ee ae 


Tenepb NWepeHAeM K BbITHCAeHHIO (PuOKTyaWMi CHrHada OHOKH 
pH WeHcTBHH (pUIOKTYALHOHHOH NOMeCXH. MD AIOKTYALLHOHHOC HAalNpAKe- 
HHe Ha BbIXOMe GyAeT NPeACTABAATh PasHOCTh ABYX CAYTAHHBIX KO): 











—_— 


1 OnucaHve cXeMbI BPeMeHHOFO AHCKPHMHHATOPa, HCHOJILD3OBAHHOH Np »KCNe- 
PHMCHTAaJILUOM HCC/eOBAaHHH, NpHBEAeHO B PasAETe 4. 
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PeJALHOHHO CBASAHHbIX BeJIHYHH. CpeqnekBaapaTHuHoe 3HayeHye 
TaKOW Pa3HOCTH MOET ObITh BbIUHCIeEHO NO (bopMyule 





c= V Uy’ + uw? — Quyn, , 





Cr a er ; ; 

Ae Ug" HW &. — cpennnli KBagpat AOKTYaUHH aMMIATyzbI yuact- 
Ka ornOatoulei, BbIqeeHHOro NO3sqHuM H paHHuM 
CeJIEKTOPHBIM HMITYJIbCaMH COOTBETCTBEHHO, 


Ut. — PYHKUHA KOppeAUHH. 


IipH cuMMetpnunoctu niey HCKPHMHHaTOpa 


= V 24,8 — 2Ugu.. 





- ye ’ 
Beanunna Ho" MpeAcTaBAAeT CO6OH KBakpaT BHIUHCAeHHOrO paHee 
CPpeCAHCKBaApaTHYHOrO OTKOHEHHA H paBHa 


ugh = Ao CY Zhe 





KoppeasuHouHas dyHkuusa mMoxker 6uITh BbIUHCIeHa [I] Kak 
4-00 
Uj. = a i F(») cos wz dw, 
0 
rye F(w) —- 9Hepretnueckuhi CNEKTP CJYYaHHOH BeHUHHBEI: 
*—~ BPCMA 3a0€pKKH Me@KAY CeeKTOPHbIMH MMMybcamu. 
B Hauiem cayyae KOPPeJIAUHOHHaA yHKUUA 





+ 00 (w—wy)? 4 

"on > 2 3 P oe ree! ene 
ul Ul TL eee 2 2 t 27 ee 1 c 

ada on { h?G é cos(o - Wy )tA(w—- ing) = h?G jo e 2 . 


0 
CPpCHHCKBaApaTHYHOe 3HaueHHe P.NOKTYaUHii curHasta OWHOKH 
a eee AG ee ¢ ees 
ee Vi 2. 97, . AGV 23n |’ aes 
Jug" -— Quy, = tee ie = (11) 


Tv 





Tak Kak oui ual HMINY/IbCbI NOMELIEHbI B TOUKAX MaKCHMaJib- 
HOH KDYTH3HbI, TO 7? = “7 HM BeCHYMHa OTHOWEeHHA - 


~ 


MOoKe 
Kame T ObITb 





NpeAcTaBJleHa B Buse 


Bigs S Gena ean) 
5 AG 25R V2 Vo ye 
pon = FEV Dee Ye (12) 
80, 2,424 77 x 
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Tlist Hac UpeACTaBACT HUTEPe?e ZABHCHMOCTD jy =+ ns } llO3TO- 


My MmcpenHillem (12) B Bune 8» 


Vite), Ore) ag 


l—e ' 





Vic 





ite Hie el 
Ke 0, t 


TA 


Af ae 
si. Hee AG 2 / 2 
ae ~ 2,424 1 | 7 


Ha puc. 3 B OTHOCHTCJIBHBIX eLHHHUAs HocTpoeHa 3aBHCHMOCTD 


cad 
v 


- fad 





ee =¢(<). MuHHMyM Cpe AHeKBa Ap aTHUHOH OLIMOKH COOTBCTCTBYCT 
3SHaueHHIO «% = 0,060 1, HAH MNOuOCce pe3oHaHCHOrO =YCHJIATCVIA 
Af, = 1,5Af;. OnTHMabHan = moutoca pesoHaHcHoro YyCHJHTeTA NDP 
HCHOJIb3OBAHHH BpeMeHHOrO AHCKPHMHHaTOpA C ABYMA CeIeEKTOPHbIMH 
HMIYJIbCaMH He3HauyHTCJIbu” 
oTAHUAeTCH OT 3HAYCHHA OTI- 
THMAIbHOH TNOJIOChI MpH HC- 
lOJib30BaHHH BpeMeHHO"O JIMC- 
KPpHMHHaTopa C OMHHM Ce- 
JICKTOPHbBIM HMIFYJIbCOM. Be- 
JHUMHa *Ke = cpewHeKBaspa- 
THUHOH OUWIMOKH, Hp HCTIOIb- 
30BaHHH BTOpOrTO H3_ pac- 
CMOTPeHHBIX THNOB AHCKPH- 
MHHATOPOB, OKAa3bIBaeTCA TIPH- 
~  MepHo B V2 pas MeHDbIIe, 
pe 04 05 0665 | 2 3 , yeM TIpH HUCHOJIb3OBaHHH Nep- 
— Boro. DTo clemyeT H3 CpaBHe- 
Puc. 3 una (9) wv (12) wu pusnyeckH 
OObDACHAeTCA TEM, UTO BO BTO- 
pom cayuae KOpPPHWeHT NnepesayH BPeMeHHOTO MACKPAMHHATOPA 
B JlBa pasa Goble, UeM B NepBoM, Torwa Kaw cpesnekBalpaTHunoe 
3haueHHe QJNOKTYAUH CHrHada OUIHOKH YBeIHYHBaecTCA He Goulec, 
uem BY 2. pas. 

PaccMOTpHM 3aBHKCHMOCTh CpeAHeKBaApaTHIHOH ONIMOKH OT BPe- 
MCHH 3a€PKKH 7, M@KILY CCICKTOPHDIMH UMIY.IbCaMH., SaBHCHMOCTh 
K oo OT BPEMCHH 3aePKKH MCKAY CeeKTOPHbIMH HMITYJIbCaMH | MO- 
*KeT ObITb NoTyueHa H3 (10) 


o / 6 ” : 
Nag Rag.mue : 


v 



































9 
ar 2 
i Te 


ime 4 14 
Ks a, 24) Lye ne 


t Kak piyno ua pic. 2, BpeMA SaslepxaKKH ©, H3MepHeTcs Mer Ly sas 
(pouTom palluero Wo Mepe/ HM (PPOUTOM MOSANerO CesICKTOPULIX HMITYJILCOB. 
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Bocnoab30BaBlHcp (11), coctapum otHoluenne 














i | a ae y Bp 
. AG V/ 2 an |) ug 2 | > 
spe a I | |e 
K, Oy 27 Bi dd care if tae - o Ts? oe 
- 4 4 
T 40 Te 
4. 
rie Ban LGV 2b : 
2y of 
Y 
Tloctpoum 3aBuc : z == (| 
p HMOCTb Ree e(V ¥t,) mpu B = 295 a, way 


ee oie = Afonm- OITA 3aBHCHMOCTh B OTHOCHTeNDUBIX C[HHHWLaX 
PHBeeHa Ha puc. 4. Kak Buguo n3 PHCYHKa, MHHHMYM OIIHOKH To- 


O/K gee 


OK 892 mun 
——— 


ef [17] 
22 ——— 


a 
a a 





























joe eee es 
444--t 7 tf tf 
> a ade se es 
ah a, 





Puce. 4 


AVUACTCA IPH 3HAYUCHHH 3a Je pK KH tT, He€CKOJIBKO MCHbUICM, YemM 3a 
9 i> Et @ Gat 


2s 
cpxkKa t,= Yc 
ACpKKa <, V 7 7 COOTBETCTBYIOULAA —MOIOKEHHIO — CeMEKTOPHLIX 


ap ga : TONKAX MAKCHMaJIbHOH KPYTH3HbI (poOHTOB CHIH aJIbHOro 
ss dae MCHBINCHHE 3a/lepxKKH OT ONTHMaJIbHOrO 3HaveHuA npu- 
fa ss - apie H€3HauHTeCJIBHOMY YBeJIHYeHHIO CPpeAHeKBarpaTHyHoll 
CHHE XK 3a0€PKKH MPHBOAUT K p 
E3KOMY BO3pacTa- 

HHIO OWIMOKH oTCYeTa. Dusn4ecKH 3TO MOXKHO OObACHUTD fh ae ae 


es 
€ 


o6pa3om. YMeubuenne SaepKKH OT ee 3HAaUeHHA t,== [/ —t— NpHBo- 
1 


HM 
meg ee KospPuunexTa neperauy BPCME€HHOFO AHCKPHMH- 
: » OAHOBPCMCHHO yMeuHbillaetcsn H 3 
HayeHHe (piKTya- 
H ' 
WHA CHrHada OWH6OKH 3a cueT YBCJIHYeHHS Reena a 
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MCA AV UePeCuvaMit RPeMCHHOPO AMCKPDHMHHaTOpa, HWOITOMY OTHOINICHHE 


: OCTACTCS HOUTH HCH3MeCHHDIM. TIpn yBeHucHaH %, OSLHOBPeMCil- 
\Nagde 


HO ¢ YMCHBbUICHHOM K,,, Bospactact 3HaucHHe 3 34 CUCT YMCHDIIC- 
HHL KOP PCA ALLTOU TOL CBIIBH M@AKJLY BLIEHTACMDbI MI CALYUA HI bIMH (PVHK- 
HipIMi. Bo pesyibTate OTHOLICHHE ee pe3koO BO3pacTactr, 
° BOs 

B 3aAK HOUCHHG CLOLaeM HCKOTOPDIC 24MCUAaHHSA O BbIOOPE JVIHTC1b- 
HOCTH CQICKTOPHBIX HMIMYeTbCOB. Mop 6ynem HodlaraTb, "TO Hpeoopa- 
2OBANHHC HMITYel bCHbIX HANPAAKCHHT, HOJYICHHBIX B PE8YIbTATE COCK: 
THPOBAHHA B WOCTOSHTOC HApPsSKEHHC, IMPOK3BOAHTCH C NMOMOLLbDIO 
HAKOIJICHHS TO AMILTATY LC [4]. B srom cmyyae HAKOILICHHCe Hanps- 
KOHHE HMeCT SHateHHe, PaBHoe CPeHCH AMILTHTY ILC HAKAILIHBACMDIX 


I MITVeIbCHDIX TQUUTp s12K CHIT. MosTOMy VBC.IHUCHHE JLIBTCLIbHOCTH CCATCK- 
. 7 al ae 


i 2 
TOP MEDIN HMIUYAbCOB Hpu COX PasleniHya ~, |’ a HC NPHBOAAT K H3MC- 


nentio Kg.) HO MPHBOANT KY BCSHMCHTNO B1aucHHs 3 H Cle/LOBa- 
rebHO | H@AKCAATCABHO, — VBCJIHYCHHC TAMTCNBHOCTH = CCACKTOPIDES 
UMUYAbCOB ¢ O,LHOBpeMCHHDIM COKPAULCHHeM 7, HPHBC.ACT K YMCHb- 
Henig K 4, Mp COXNPAHCHHIT TPCAKTHCEO 3HaucHHaA 3 (3lecb HMCCTCSI 
BR BIAY, TO nepe sii (ppouT paHHero H 3A MNAH @POUT WOSTNCTO CC 
ACKTOPUIX HMUYTbCOB TPH HSMCHCHHE 5, COXPAHALOT CBOC MOAOZKC- 
due Bp TOUKaX MaKCHMa.1bHOM KPYTHSHbI), YTO TAKAO HEACAATCADIY. 
ls cKa3alnoro clenyeT, YTO AMHTEALHOCTH COICKTOPHBIX HMITY-TbCOB 
Le1ecoo6pa3sno BLIOHPATb BOSMOXRHO MCHbIUeH. 


4. Bpemennowt AMCKpHMHnAaTOp C BYMA 
CENCKTOPHDIMH KMNyJbCaMH 


PTpuniiniaibias ¢xeMa BPEMCHHOFO JUCKPUMAHATOpa C ABYN 
COICKTOPHDIMH HMIVIbCaMH NPHBECHa Me pc. 5. Pa6otTa exeMbl 
BPEMCHHOLO AHCKPHMHHATOPa CBOJLUTCH B OCHOBHOM K CcIC/LYIOMLOMY, 

CHrlacIbilblil BHACOHMIYbe moctyiacr wa YIIPABASOULYIO CCTRY 
BILCOYCHANTE.IA, BIMOTHCHHOPO Ha ABYs NOJOBHNKaX JaMubl 77) TH- 
ia GEHIATT wu 3atemM uepes KATONHBUL noBTOpUTetb JT» (6HITT) ta nep- 
BHUHYyIO OOMOTKy TpaiicopmaTopa T-T. 

Kaka 43 BTOPHYHbIX OOMOTOK Tpanc@opMatopa T-/ BKeTTOUCHA 
CH 3aPALa HAKONHTCIbHDIX KOHCHCATOPOB C, u Cy rocseoBa- 
yenbHo C AHonaMu Jl3 u JTy (6X2I1). Tlnoabl B HOPMadbHOM COCTOSN- 
HHH 3AKPbITh HalipmxXeHHeM Ha CONpOTHBAeHHAX Ry H Ry. Sanuparo- 
eC HANPAAKCHHE Ha COHPOTHBIICHHAN R, wu Ry co3qaeTcaA TOKOM KJIIO- 
yoBbIx viaMn Jf,, u dfie (6HIT1). K.moueppie 1aMmbl 3AKPbIBAIOTCS 
TOJIbKO Ha BPeMsHA ACHCTBHS CeeKTOPHBIX WMIly.IbCOB (paHucro i 
HoaHero), H TObKO Ha 3TO BpeMA Len sapAAe HAKONHT@IbUbIX KOH- 
JLCHCATOPOB OKASbIBalOTCs =3aMKHYTHIMH. JipyxcTOpOHHA NPOBOAH- 
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MocTbh AMOM0B 7; u Ty oOecieunBaeT sHHeLHOCTH Npouecca sapsya 
KOHAeCHCaTOpOB Cy, wu Cy, YTO ABIAeTCA BAXKHBIM C TOUKH 3PeHHSA MOo- 
MEXO3AaUlHULCHHOCTH CxeMbI. JJe0 B TOM, YTO HallpaxKenHe nomMexi 
ABYXNOAAPHO H HEKOrepeHTHO C CeJIeEKTOPHBIMH HMMyJIbCaMH, NO3ITOMY 
IPH JIMHCHHOH Wen 3apaga OHO He cosfaeT NOCTOAHHOrO NOTeHWHawla 
Ha HAKONMTCIBHBIX KOHeHCaTopax. Haanune xe 206aB0uHOrO noTeil- 
Hala, MPH .HeTOUHOH OadlaHCHPOBKe CXeMbI, MOKeT NPHBOJHTh 
K OWUM6Ke 3a C¥UeT NOMeXH. 





Puce. 5 


CHrHaJIbHbIii HMMysbe co3naer Ha KOHMeHCaTOpax C, uw Co no- 
CTOAHHDIG = HalpAXKCHHA, BeIHYHHbI KOTODBIX NPONOPUHOHaJIbHDI 
aMIWTHTYaM  OTCCJIEKTHPOBaHHbIX YyUacTKOB orHOalouleh cHrHawa. 
Kouneucatoppt Cy un Cy 3apsxKaiortca AO aMIIHTY COOTBETCTBYIOILHX 
yuacTKoB orH6atouleH CHrHasia TObKO B TOM Curyuae, eCIH oTcyt- 
CTBY€T Pa3pAX KOHReHCATOPOB B NpoMexkyTKax M@KTY CeIEKTOPHBIMH 
HMIYyJIbCaMH. C 3ToH TOUKH 3peHuA CONPOTHBJICHHA YTeCYKH KATOJHDIX 
NopTopHTeneH JZ; (6HITI) orcytetaywr. Yreuxa OCYILECTBUIAeTCH 
TObKO BO BP€MA eHCTBHA CeIeEKTOPHBIX AMMYJIbcoB. Hanpsxkenus 
3apAlla KOHAeHCaTOpoB C; HC, 1ocpemCTBOM KaTORHIX NOBTOpHTevel;j 
(/IT;) tepenatorca Ha BbIXom CXeMBI. | : 

Tenepatop pauuero CeTEKTOPHOrO HMNyJbca JJ, (6HITT) peinou- 
HeH MO CXe€Me 3aepKaHHoro MYIbTHBHOpaTopa C KaTORHOL CBASsbIO 
H SanyCKacTCA OTPHUATeIbHBIM HMNYJIbCOM. JLnutenbHocTE celeKTop- 
HOrO HMIyJIbCa MOKET YCTaHaBAMBATbCA C NOMOLIBIO NOTCHUHOMeETpa 
B Wpemqetax 5— 20 mxcekx. Pannuii C€JICKTOPHBIH HMNYJbcC 4epes 6y- 
depHbli kackay J/7- (6HITT) u AR@epenunpyloulyo yenb NOcTy- 
NaeT Ha 3allyck reHepaTopa 3aqepKKu MeKAY CCMCKTOPHBIMH HMMyuIb- 


147 


sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 


sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 


camu gl, (6HIEL). JLanretbiocTh UMIly/IbCa 3a LC POKKH MOWKeT yova- 
HaBMHBAaTbCaA B MIpesetax 20 — 100 MKCceK. 

Tenepatop nmo3qHero ceseKTOpHoro HMIlyJIbca JI. BbINOJIHeH 0 
cxeMe aHaJOrHUHOll NpeAbIAyVWHM H 3allycKacTcs 3a/HHM (PpPOHTOM 
UMnyJbca 3asepKKu. JLIMTeTbHOCTh NOSAHCTO CeIEKTOPHOrO HMIYijb- 
ca peryupyeTca B Tipesedtax 5—20 MKCEeK. 

Tlanuple tpaucopmatopa 1-1 culezyrollHe: 


neppuuHas o6mMoTKa — 2000 BAUTKOB, JI 0,12; 

BTOPHUHad OOMOTKa — 2 2000 BHTKOB, IDI 0,12; 

cepJeuHHK — Ke.1e30 LlI-12, roautuHa naketa 12 Ma) pw WaMor- 
Ke oO6pauleHo ocoG0e BHHMaHHe Ha CHMMeTPHIO BTOPHUIbIX 
OOMOTOK. 


PaccMOTpeHHad CXe€Ma BPeMeHHOLO AMCKPHMHHATOPa XOPOWIO 3A- 
peKOMeHOBaia ce6aA B Mpouecce xKciLTyaTaunn, OcHOBHBIMH ec fpe- 
HMYULECTBAMH ABIAIOTCS: AHHCHHOCTS ILCNCH BapAa H paspslla WaKO- 
HHT@IbHbIX KOHAeHCaTOpoB; Go. bILOH KOIPDUNHCHT NWepeayh, VOSBO- 
NHSIOULHH He HCNOJIb30BaTb YCHAHTCICH NOCTOAHHOFO TOK, BLICOKAt 
CTAGHJIbHOCTh «HYJIA». 


BbiBO/Lbt 


{. M3 paceMoTpelubix JIBYX THHOB BPeMeHIHDIA AHCKPHMHHATOPOB 
HAHOOMbIIHT MPAKTHUCCKHA HHTepee NPeACTABIACT BOCMeHHOH JLHC- 
KPHMUHATOP © ABYMA CCeKTOPHBIMH HMITVJIbCaMH, 

9 Jas novyucnist! HaHMeHbUICH CpesueKBa ApaTHynon OIUHOKE CIe- 
aAyeT BDIOHPAaTh: 

a) HoOcy HPpOWyCKaHhs! PesovanCcHoro yenutosst Afy = 1,5 Af, 
r. &. B HoNTOpa pasa WHpPe, YOM WAPHHA CIeKTPa HMNYIbCa Wa TOM 
AKC YPOBHE; 

6) BpPeMsA 3aLCpKKH MOKILY COJCKTOPHbIMH HMITYJIbCa Mi “eV =. 
Tr ¢. TAKUM, UTOOL CCEKTOPHbIC HMITYJIbCDI pacnosaraswucb B TOUKAN 
MaKCHMa@IbHOil KPYTH3INbE (PPOHTOB CHTHATHHOTO HMIYJibCay 

B) JWIHTCIbHOCTh CeJICKTOPHBIX HMITYJIbCOB BO3MOKHO MCHDbUICIL, 


Bai6op nocToAHHOil BPCMCHH ueneli HAKOIWICHHA YMbBINLICHHO He 
paccMaTPHBaICA, TAK Kak ONTHMATbILOC BHAUCHHE HOCTOSHHO.L BPe- 
MCHH HAKOIWJICHHS 3€BHCHT OT KOHKPeTHDIs VCOBHE, B KOTOPBIX Gy/LCT 
pa6oTaTh CXeCMa BPECMeHHOTO AMCKpHMAnaTopa, KpoMe Toro, 3TOT BO- 
mpoc MOCTATOUNO IWHPOKO OCBEILEH B autepatype ({4] 4 ap.). 


JMTEPATYPA 


|B. HW. ByuiMonnyu, PmoKtyalnolinse Hpoliecebl B  PasMONPHOMITDIX 
yetpolictpax, «Cos. paso», 1951. 
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2,.MW. M. Puwxuk, H.C Cpanwtetin, Ta6au 


; Ubt HHTerpaos, : 
upouspenennh, TTTH, 1951. e PANOB Hi 


3. BB. HW. Cugopos u ap, Teopua wMnyibcnol paguocaaan, Caa3nusnit, 195). 


tet K. B. BaankumMupeKkui, O CHUXPONHOM usptpe, WARTO +. Ql, gun | 


Mocrynuna 25/111 1956 r. 
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Kano, mexa. Huy Bo EL (HIKHTEMKO 


UACTOTHbIA JHCKPHMHHATOP C WHMPOKONW 
nOJIOCOH NPONYCKAHHA 


TIpH HCHOIb3OBaHHH CHPHAJIOB, MOLYAIWPOBAHHbIX HO YyacTOTG, | 
COMDUIHHCTBC CTYUAeB ARETATCMDHO YBEANTHBATD HPeJLO Tb H3SMCHCHANS 
WACTOTHI, Tak Kak YBeHucHie OTHOUCHHA Af fo  HOBbIILACT NHOMCXO- 
YCTOHMHBOCTh CHCTeMbE B HedlOM (anecb Af Hosloca TNpobyekania 
‘MICKpHMuHAaTOpa). BMecte ¢ TEM, B cHeTeMax ¢ MaCTOTHOM MOJLY-IsI- 
Hedi CHrHasIa PCAC bl HSMeHCHHA GacTOTh! OPC LesHIOTCH BeHUHHON 
‘Mncinoro | yuaeTKa XapakTepHcTHRA UACTOTHOTO JHCKPIMHHATOPa., 
BelnuhHa 9Toro yuacTKa HpeWraBaneT HETCPec H B psAe CHellHalb- 
HbIN VCTPOHeTB, PLC CHEAT, MAHHILY.THpOBaniblit M0 (pase, HOaeres 
Wa UACTOTHbUT JIHCKPHMHHATOP, € BbIXO.TA KoTOpOrO CHHMAOTCH HM- 
HY-IbCbl, HPOHOPILHOMHATBUbIC BOTH THEE cKauKa (pa3bl. 

AiaclorHunbiit cenvual HMeceT Mecto B palHoieTCHraTOpe C HHK TH 
HeCKHM JLADDepenia-TbHBIM H&MCHCHHCM (pa3bl, Pe NPHeMHOC VCTPOH- 
CTBO HCPHOJHUCEKH HOTKAHONACTCH KN OTCIDHDIM BHOpaTOpaM atch 
Hot CHETCMbI. Maspr teaenryeMoro CHYHa-Ta B DaA3IHNHbIX BHOPaToOpaX 
PaSHUHb, HB pesylbTaTe HCPeK-TIOVeHHS, B IPHEMHOM Kata-Te po- 
XOANT CHPHA1, MAHHIYHPOBaHUbiH 10 (pase, KOTOPHIH WoactcaA ta 
WACTOTHbHL JIHCKPHMHHaTOp. BbIxXOAIHbIC HMILYsIbChI, TpPONOpilHoHath- 
ble CKAUKAM (pa3bl, B DacIbHCHINeM HCHOAbSYIOTCH TAS OTPeLe-1CHH 5 
HANPABeEHHHA UPHXOsA WesTeHrye MOrO cHriia.la. TOUHOCTh OUPCACTCHH A 
HANPAaB-AICHHA 3aBHCHT OT reOMCTPHYECCKHX = Pa3sMePoB AHTCHHOH CH- 
CrOMDL, TOUHCE — OT Ce ANTIOPTYPbL. VBC-IHUeHHC AIMICPTYPbL AN TCHHOL! 
CHET@MBL B PCacTBHBIX YCTOBHAX TIPHBOAHT K YBO.NHYeHHIO CKANKOB (pba- 
a CUrHacla B UpHemMHom TpaKte. B cpoto ovepcab Hp 60.1bIIHX CKau- 
KAN (bagi TIpHNosrcs VBe-THUHBATb INMpPHHYy AHACHHOrO yuacCTKa Na- 
PAKTCPHCTHKH JLUCKPHMHHATOP a. VpIMH C1OBaMH, YBC-THNeHHe STHHCH- 
Horo yuaeTKa XapakTephCcTHKA NMCKPHMHHATOPA MO3ZBOANCT YBC.THYAT) 
FOUHOCTD PAAHOUGICHTATOPa B ICTOM, Bmecre ¢ TEM, B CYULCCTBYIONUIN 
CXOM@X UACTOTHBIX JUICKPHMHHATOPOB NHHCHHDIA YUAaCTOK OTHOCHTCMb- 
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Ho HeBeJIHK. Tak B HaH6oJlee pacnpocTpaHeHHoh cxeme Poctepa u 
Cuan BetmunHa Af) f) umeer nopsgox 0,1. B apyrom Bapuante, io- 
CTPOCHHOM TIO CXeM€ eTeKTOPa OTHOMEHHH, 9TA BEMHYHHA TAKKC Te- 
BelHKa. Jlyymel cxemMoii c asToli TOUKH 3peHHA ABAAeTCA JMCKPHMHHa- 
TOP C PaCCTPOCHHbIMH KOHTYpaMH, B KOTOpol Aff) Mower MocTHraTb 
BeJHUHHbI 0,4A—O0,5, Ja qambHetiero yBetHueHHA JIMHefHOrO yuacr- 
Ka XapaKTePpHCTHKH MPHXOMUTCH HATH MO NYTH YBeHYeHHA UHCVIA 
KOJI€OaTeJIbHbIX KOHTYPOB B CXe€M@, YTO HeKelaTeIbHO KaK C TOUKH 
3pCHHA raOapHTow allmapatypbl, Tak HW c TOUKH 3peHHA CTAaOHIbHOCTH 
XapaKTepHCTHKH JHCKPHMHHAaTOPa. 

CaenyeT OTJHYaTb YacTOTHbIT AUCKPHMHHATOP OT U4aCTOTHOTO J1e- 
TCKTOPa. AaPAKTePHCTHKA MHCKPHMMHATOPa MeHACT 3HaK B TOUKE, 
COTBETCTBYIOWeH YaCTOTe HaCTPOHKH, B TO BpeMA KaK BbIXOMHOe Ha- 
NPAKEHHE YACTOTHOFO MeTEKTOPa MMEECT JIMUIb OHH 3HAK. a MepeMen- 
Had COCTAaBJIAIULAA B WaJIbHeHUIeM OTAeIAeTCA H ABIAeTCA MOVIe3HbIM 
CHPHaJIOM. Ecaw Hclolb3yeTca HenpepbIBHBI CHrHad, MOZYAHpoBaH- 
HbIM Mo YacTOTe, TO C OAHHAKOBBIM yCNeXOM MOxKeT ObITb HCNOAb30- 
BaH Kak YaCTOTHbIM AHCKPHMHHATOP, Tak H YAaCTOTHbIii eTeKTOp, — 
NOWe3HbIM CHTHa/ B TOM H Apyrom cay4anx OyaeT OHHAKOB. OgHako, 
CCIM YaCTOTHOMOJYJIHPOBaHHbIM CHrHad nepHomuyeckn (pexe uene- 
PHOAMYeCKH) MpepblIBaeTCA, TO B CJly¥ae HCNOMb30BaHHA YacTOTHOr) 
AeTeKTOPa, NOMC3HBIN CHTHaJ OyeT HCKa%KeH 3a CueT MepexoHbIX 
npoweccop B cxeme. IloMexu noso6Horo posa mpu Hcnomb30BaHHi 
YaCTOTHOrO AHCKPHMHHATOPa OTCYTCTBYWT H, CJCNOBATeJIbHO, NpH mpo- 
HX PaBHbIX yCJIOBHAX JMCKPHMHHATOP Govlee YHHBepcauleH. 

IToMHMo JIHHeHHOrO =yYacTKa XapaKTepHCTHKH, B G6OJIbIIMHCTBE 
CAYUaeB MpebABIAIOTCA OMpeqeeHHble Tpe6oBaHHA K CTAaGMIbIOCTH 
XaPaKTePHCTHKH MHCKPHMHHAaTOpa UH, OCOGeHHO, K CTa6HIbHOCTH Ua- 
CTOTLI HaCTpowkw. MsMenenue xXapakTepHcTHKH omlpesejsetcs, B 
OCHOBHOM, BJIMAHHEM BHeINRHX KJIMMATHYCCKHX YCJIOBHH, B KOTOPHIX 
pa6oTaeT AHCKPHMHHATOP, T. e. OKpyxXatoulelt TeMMepatypbl, BJ1adK- 
HOCTH BO3AyXa MH T. NM. CMelleHHe YacTOTbl HaCTpOHKH MPHBOMUT K 
NOABJeHHIO MOCTOAHHOH CocTaBJIAollel HAalpAxKeHHA Ha BbIXOMe JLUC- 
KPHMHHAaTOPAa H, CJICMOBATeJIbHO, K HCKAXKCHHAM BBIXONHDIX CHPHAa.TORB 
3a cueT NepexXOAHbIX NMpoweccop B cxeMe. TIOMHMO KAMMATHUeCKIIX 
YCIOBHH, CMeLeHHe YaCTOTh! HAaCTPOMKH OMpewerneTcA H3MeHCHHeM 
BCIHUHHbI = CHrHaJla, NOaBaeMOro Ha BXOM MHCKPHMHHaTOPa, UTO 
HMeeT MeCTO TIPH HECOBEPUIECHHOM XapakTepHcTHKe OrpaHHyHTeA Ws 
NPH H3Me€HCHHH HalpsAKeHHA MHTAHHA KaCKaoB, Kora MeHHeTCH pe- 
KUM paOoTbl OrpaHH4HTeA HIM YCHJeHHe NOCMeLYIOULHX KACKAsOR. 

BeencTBve 3TOrO CXeMa J[HCKPHMHHATOPA jOJDKHAa, NO BO3SMOK- 
HOCTH, YAOBJIETBOPATb CIEXVIOULHM OCHOBHBIM TpCc6oBanHaM: 

a) BeIHYHHA JHHeHHOrO yuacTKa XapaKTepHeTHKH JLOKHA GHITh 
JLOCTATOUHOH; 

6) XapakrepucTHka H, Oco6enHO, YacTOTa HaCTPOKH MOMKIIbI 
ObITh CTaAOHIbHBI: 
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B) KPYTH3HA XapaKTCHHCTHKH O-UKHA ObITh JLOCTATOUHON; 
r) ra6aputhl AO.DKHbI ObITb, MO BO3MOMKHOCTH, MaJIbIMH. 


ApropoM O6bl.la lpewlowKeHa H HccleqOBaHa CXe€Ma YacTOTHOTO 
JWHCKPHMHHATOPa, HOCTPOeCHHOrO Ha OAHHOUHOM KOHTYype H HMeCHOILerO 
IUMPOKHH AHHCHHbUL yuacTOK XapakTepHCTHKH, PadoTa CXCMbl OCHO- 
BaHa Ha HCNOb3OBAHHH Pa3sJIHYHOrO 3HAKA H3MCHCHHA AMILTMTY JL Ha- 
HpsKCHHIT Ha PCAKTHBHDIX QleMeHTAX MOC.TEMOBATCIBHOTO KOUTY Pi 
pH H3MeHCHHH UACTOTH! CHrHala, NOJLABAeMOrO Ha ITOT KOHTY). TIpr 
H3MCHCHHH UACTOTHI CHPHAQ AMIMIHTY/La HallpsokKCHHA Ha OAWOM Hs 
PCAKTHBHBIX XICMCHTOB YMeHbINAaCTCH, 5 TO Bpe€MA Kak Ha APYFOM 
pospactact, Hanpsxkenle C peaKTHBHBIX WICMCHTOB NOLACTEM Ha 1e- 
TCKTHPYIONLWE LCHOUKH JVI MOYYeHHH BbIXOAHOTO CHTHATA HpOlop- 
HHOHAIbHOrO PasHOcTH HallpsA*KeHHH Ha PCaKTHBHHIX BTEMCHTAX. 

B ANCKpUMHHaTope Pocrepa H CHIH HCHOJIb3yeTCsH 3aBHCHMOCTD 
(paSOBOFO CABUEA OT UACTOTbL MERAY CHTHAJOM Ha BXOLC WH ILUIPsrkee 
HHeM Ha PpCaKTHBHOM 3/IeMeHTe (CMKOCTH) JHCKPHMHHaTOpa, T. ©. ia. 
NPSAKCHHA Ha BXOAC JLETCKTHPYIOIMHX WeMOUeK HANOMHHAIOT HallpAAKC- 
HHS. Ha UOclOBHHKaX CXCMbl (asonoro /HCKPHMHHATOpAa. Pashocth 
HANPsKCHH Ha NOOBHIIKaX CX€MBI, CeJLOBATCIbHO, H XaPakTCPUCTH- 
Ka AMICKPHMHHATOPAa H3MeHAIOTCH MO KOCHHYCOHaIbHOMY 3akoly Npt 
H3MeCHCHHH U“actoTbl. TakHM oOpa30M, «THUIb HesHayHTeIbHyto YaeTh 
XAPAKTCPHCTHKH C H3ECCTHBIM MPHOAH2KCHHCM MOKHO CUUTATD ‘HHH HT- 
Holl, B cxeMec JMCKPHMHHAaTOpa C PpaccTPOeCHHbIMH KOHTYPaMi pi 
H3MCHCHHH UWacToTbl CHrHala HaupsKecnhe Ha OHOM H3 KONTYPOB 
pacTet, B TO BPpCMA Kak Ha JipyroM — Nalaer. Hanpsokenna Ha KOH- 
TYPaX JCTEKTHPYIOTC H BHIMHTAIOTCA, GlarosapA YEMy XapakTCpineyu- 
KA MPONOPMHOHATbua PaSHOCTH AMILTATY A HaMNpH2KCHHH Ha KOHTYDAN. 

Jl paccMoTpcHHs CX@MbI, MOCTPOCHHOM Ha OJMHOUHOM KOUTYPeC. 
vOpaTuMecs K pue. 1a, PAC BHINOMMACTCH YO-TOBHC Cg. Ga COM KO" 
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C, B WHPOKHX Mpeserax H3MeHEHHA UACTOTHI He BJIMACT Ha XapaKTep 
KOeOaHHH, OW3KHX K PC3OHAHCHOH YaCcTOTe KOHTYypa. 

IIpH HeH3MeHHOH aMIIHTyLe HaNpAKeHHA CHrHasla, NosaBaemMoro 
H@ BXOf KONTYpa, HalpsxXenke Ha HHAYKTHBHOCTH 


Dita cometh Uecteaalh, 


oe eee 


IT pur TeX Me YCJIOBHAX HallpAKeHhHe Ha EMKOCTH 
Us. l 


ne Ge 


U 
Fe -|- jloL : J) 


Honaran k — w/m,, rile , —- pesoHalicHad yacToTa KOUTYpa, a o — 
"acTOTa CHPHada, JIA HAPs aKeHITT Wa HHAYKTHBHOCTH H @MKOCTH 


HOJYUHM BbIPAKeHHs: 


U, =] er Q kou i; Seb eft ndlags Sem a =e 
bsu(e. p I +JQ(k—-4-} 
rae Q — OOpOTHOCTb KOHTY/a. 
MojlyIH 3THX BbIPaKeHHH 


Uy x ¢ G 
ie 5 eee pel oss et {2 ane =e 


| I Vy 11 Q2( | a V Lob. Q:(e- : ) 


Pa3HocTh a6coOOTHbIX 3HavVeHHH Hallps%KCHHH Ha HHAYKTHBHOCTH 
eMKOCTH 


AU = eee: Ae ( k oe 
[elena r) 


SaBHCHMOCTh pa3HOCTH aMIVJIHTY. Hanpsa Kenn Ha peakTHBHbIX 
QJICMeCHTAX OT YaCTOTbI NOMaBaeMOro CHTHala NpHBeseHa Ha puc. 2, 
rifle pa3svIM4Hble KPHBble COOTBETCTBYIOT OMPeeICHHbIM 3HaYeHHSM - 
JlOOpoTHOcTH KOHTypa. B AHCKPHMHMHATOPe TeM HIM HHBIM CMOCO60M 
BBINHTaIOTCA HalpAKEHHA, MPONOPLHOHAJIbHbIe aMMIMTYLaM Hanps- 
*KEHHM Ha PeaKTHBHbIX 9/IeMeHTax KOHTypa. Cnoco6 BEIMHTaHHA oMNpe- 
JIeIA€T PASHOBHAHOCTH CXe€MbI, MpocTeHuiad W3 KOTOPbIX MpHBeeHa 
Ha pwc. 16, Jaa Belxofnoro. HAaNPpAXKeHHA CXeMBI CNPaBeAJIHBO BBHI- 
paxkenne 
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roe 3=—K,/K,, aK. u K, — cootBetctBexHo KoadpuuneHThl mepe- 


Wauu HanpsKeHHH Ha €MKOCTEH H HH- 
JYKTHBHOCTH. 
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Puc. 2, SasucuMocTb pa3HOCTH aMIVIHTY Ha peaKk- 
THBHDIX 3JIEM@€HTAX KOHTYPa OT 4YaCTOTHI 


Ecsn BbIXOQHOe HalpAKeHHe MocTaTOUHO SbICTPO oTOOpaKaerT H3- 
MeHeHHe HallpAxKeHHH Ha PeaKTHBHbIX 3ICMeHTAX KOHTYPa H, CJle/0- 
BaTeJIbHO, MOMKHO CUHTATb AETEKTOPb] O€3HHEPLHOHHDIMH, MOCJICAIee 
BhIPaxKeHHe ONpeseAeT XapakTePHCTHKy AHCKPHMHHATOpa. Hetpysino 
y6eauTbcn, YTO HAKJIOH XAPAKTePHCTHKH 3aBHCHT OT 3HaKa H BeJIHYH- 
Hbl BBIUHTACMbIX HallpAKeHHH. Tak aA cxeMbl pxc. 16 Npu yactotTax 
MeCHbLUIKX, YEM Pe30HAHCHad, BbIXOMHOE HANMpPAKeHHE MOMOKHTEIbHO. 
Hi3MeHHB NOJIAPHOCTb BKJIIOYCHHA AMOAOB, NOYYHM XapakTepHcTHky, 
re HH3KHM 4acTOTaM OyeT COOTBETCTBOBATb OTPHUaTeIbHOe Halipsi- 
*eHHe, AHaJIOrHuHoOe H3MeHeEHHE 3HaKa BbIXOMHOFO HallpsAKeHHA MOXK- 
HO NOJIYYHTb, MOM€HAB M@CTAMH HHAYKTHBHOCTb H CMKOCTb KOHTY)a. 


Bug XapakTepHCTHKH MHCKPHMHHATOPa 3aBHCHT OT MOOPOTHOCTH 
KOHTYpa H OT OTHOIMeHHA KOSMPDHUHEHTOB Nepelaqn AeTEKTHPYIOILHX 
sueeK. [TpH papenctspe A, H A, XapaktepHcTHKa nofooia puc. 2. 


SaBHCHMOCTh XapakTepHCTHKH OT OTHOMIeHHA K, K, = 3 uastocTpH- 
pyetca puc. 3a,6ne. Iipn 8 = 0,6—0,7 xXapaktepnetnka aia Q -s 
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= 16 = 0,7 uMeeT ZOcTaTO“HO INMpOKHH yuacTOK, rae BbIXOQHOe Ha- 

NPAXKCHHE 3aBHCHT OT YAaCTOTb] NMpakTHuecKH JIMHeMHO. Uactota Ha- 

CTPOHKH KOHTypa OMpegeiAeTCA NO KPHBbIM puc. 3. Hanpumep, aaa 

2 == 0,6 pesoHaHcHaa YacTOTa KOHTYpa, AIA YACTOTHI HACTPOMKH AHC- 

KPpHMHHaTopa fy, OygeT paBua f, =f)! 0,775. 7m ¥ 
Ubr ik, 
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biz Ke a7 Pa 
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Puc. 3, XapaktTepHcTHka AHCKpHMHHaTOpa MPH pa3sHYHbIX 3HayeHuAXx 8 


CeMeHCTBO SKCNEPHMeHTAJIbHBIX XAPaKTePHCTHK NpezcTaBeHO Ha 
pie. 32, re BAHa 3aBHCHMOCTD XapaKTePHCTHK OT BeEHYHHBI Conpo- 
THBJICHHS R HW, CI€LOBATeAbBHO, OT 3HAYCHHS 3aTYXAHHA KOHTypa 6 = 
-=1Q. Kpusbie coornetctByiot 3 = 0,6 mpu uactote HACTPOHKH 
KOHTypa |, = 9 Key. YKa3aHHoe CeMeiCTBO’ KPHBBIX NO3BONAeT 6e3 
TpyHa ONPeACIHTh BEAMYHHY COMPOTHBJICHHA NoTepb AIA NoyyeHHA 
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Han6ojplero JHHeEMHOrO yaacTKa XapakTepHcTHKH. Hexkotopbili «3a- 
BaJl» Xa@PpaKTePHCTHKH B O6.1aC1TH OU€Hb HH3KHX YaCTOT OODACHHETCH 
BIHAHHeEM eMkKocTH C,. CalenyeT OTMETHTb, YTO CONPOTHBJeHHE M0- 
Tepb R yuHTbIBaeTCH NOAGOPOM COOTBETCTBYIOUEH MOOPOTHOCTH KOH- 
Typa. 

OcHOBHbIMH JLOCTOHHCTBAMH paCCMATPHBaeMOH CXeMbI ABIAIOTCS 
GouIbUIOH JIMHeHHbI y4acTOK XapaKTepHCTHKM HU Mable raOapuTh, 
ollpegqeIHeMble Ha YaCTOTAX NOPAAKA eCATKOB Key, B OCHOBHOM, raba- 
pHTAMH HHAYKTHBHOCTH JIHCKPHMHHaTOpa. CleqoBaTedbHO, NOAOOHLIII 
JIMCKPHMHHATOP MOXeT ObITb MPHMeHeH B CHCTCMAaX, WIA KOTOPbIX be- 
JHUHHA JIMHeHHOrTO yuacTKa HaHOovlee CYIMeCTBCHHAa HJIH B CHCTeMAaX, 
ryle OCHOBHOe TpeOoBaHhe NpeA,ABIAeTCH K raGapwTaM alllapaTypp. 
TlocneqHee Tpe6oBaHHe B PA Me CHEWHAbHbIX CHCTEM HaCTOIbKO Bam: 
HO, UTO AIA YMCHbUIeCHHA Ta6apHhTOB almlapaTypbl, B OTACIbHbIX C.ly- 
YaAX, KOPeCHHbIM OOpa3soM MPHXOAMTCA U3MeCHATH MNPHHILHMAA-TbUbIC 
CX@MBI YCTPOHCTB MH HCKaTb HOBbIe MYTH HX MOCTPOeHHA. 

Jlaa warocTpauuu Ha pic. 4 Noka3saHbl CpaBHUTeJ buble rabapurol 





Puce. 4. Cpapnutestbnpe ra6apatil THCKPHMHBHATOpOR 


JIByYX JLHCKPHMHHATOPOB C LWIHPOKHM JIHHCHHbIM YYaCTKOM, HCIO.1b30- 
BaHHble B peaJIbHOH CHCTeMe, NpHyeM, CnpaBa pacnomo*Kena HHLYKTHB- 
HOCTh OJHOKONHTYPHOrO AHCKPHMHHATOpPA, a CMeBA —— HIVLYKTHBHOCTH 
JIUCKPHMHUATOPa C PaCCTPOCHHBIMH KOHTYpaMH. 


JIUTEPATYPA 


C.W. Rarp, a. RM. Godfrey, Electrical Communication, 26, Ne 1, 1949. 
B. A. Boutros, Kanangatekaa sneceptauns, JISTH. 
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Kano. mexn. nayx B, H. BAHOKYPOB 


HCCJIERMOBAHHE BO3MO)KHOCTH AUCTAHUHOHHOrFO 
H3MEPEHHA TEMIMEPATYPbI HAPPETbIX TEJI 
C MOMOULbIO PALHOMETPA 


B pane Npox3BoacTBeHHbIX MpOueccoB HeOGxOHMO oGecneuHTh 
HCHPCPbIBHbBIH JIMCTAHULHOHHBIL KOHTPOJIb HJIH H3MepeHHe TeMiepaty- 
Pbl Harpetoro Teja. Jia ato WelH NpHMeHAIOT nmpH6oppr, nelictBue 
KOTOPBIX OCHOBAHO Ha H3MePeHHH TeMIOBOFO H3/YYeHHA Tena B BH JH - 
MOM, YJIbTPaMHONeCTOBOM HAH HH®pakpacHoOM HanasoHax BOUIH. 
[IpH6ophi yka3anHoro Tuna no3BoAsIOT H3MepATb HeNOcpeACTBeEHHO 
TEMIICpaTypy Tela TOJbKO B TOM CJIy¥ae, eCJIH MexKY TeIOM HW NpH- 
Gopom orTcyTctByeT (bake mwiaMeHH H WaCTHUbI Matepwasa. Tipu na- 
JIHUHH (akevla NlaMeHH H3MepHTebHtble MpHOopbl, MocTpoenHpe na 
9TOM MPHHUMTe, ONpeseAOT TeMnepatypy cdbakela naamenu. B \wa- 
HNa30He Ooulee AIHHHbIX BOJIH (HallpHMep, B AHana3zoHe BecbMa KOpoT- 
KHX PaHOBOIH) pPa3Mepbl YaCTHIL WlaMeHH 3HaUMTeAbHO MeHbile 
AWIHHBI BOJIHbI H3y4eHHA. MoxkHO Nowaratb, YTO B ITOM AMana30He 
BOJIH H3J1yYeHHe MWlaMeHH 6Oyfet Malo. B 9toft cBa3u pe ACTaBJAIOT 
HHTepec H3JYYeHHe HarpeTbix Tes (MeTaJIOB H IKM3JIEKTPHKOB) B AHa- 
NaSOHE PaXHOBOJIH WH BJIMAHHE IWIAMCHM Ha TOUHOCTh H3MepeHHH TeM- 
HICPaTypbl B 3TOM AHalla3zoue. 


B Hactrositei pa6bote PaCCMaTPHBaeTCA NepBbIH H3 NOCTAaBJICHHBbIX 
BOIPOCOB. 


Hon Tenopbim H31yYeHHeM Teva NOHHM@eTCH Npouecc BO3HHKHO- 
BCHHA JTYUHCTOH 3HeCPrHH, SABJIAIOULHECA CceaCTBHeEM IIPeBPallleHHA 
TCIWIOBOH SHEPrHH Tesla B JLYYHCTYIO SHeprHio. CaoiictBa Tela Xapak- 
TCPH3YlOTCA KOSPPHUHEHTAMH H3.1y"eHHA (5,,) 4 NorjaouleHus (a7). 
BesuuHHbI by, HM Qy, AIA AAHHOrO Tela 34BHCAT OT UACTOThI H TeM- 


nepatypbl. Ha sty 3aBHCHMOCTh yKa3bIBawT HHACKCHI f u T. Ocuos- 
HBIM 3aKOHOM TemJIOBOrO H3JIYYeHHA SBJIACTCH 3aKOH Kupxroa, 
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YCTAHABANBAIOULH! CACAYIOILYIO 3aBHCHMOCTh MeKAY HSTYMeHHeM Dh 
HOPMOULCHHEM LYYHCTOH 9HEPrHH TecTOM 


by. 

TT : 

Ley D pp (1) 
roe 6°,, —YACAbHad HATCHCHBHOCTh H3AydCHHA AHCOMMOTHO VPHOFO 


Tea. 
3akon Kupxroda CipaBeCLIHB 1 Tel, TeCOMeETPHYeCKHE PasMepbl 
KOTOPbIX SHAYHTEIbHO MpeBOCXONAT AWIITY BOJTHDI usavucnhs fT]. 
VntencuBHoctp H3.1yueHHA a6co.HOTHO Yepworo Tela B OOULOM CJTY- 
yae onpesedsetca opMy.1oii TaanKa 
/ ch ; | 
bp = oe bs = l | ; (2) 


/ 


roe f= 6,624- 10-2! 9pe- cek — NocTOMHMas Pnauka; 

k= 1,38 - 10-** er-cex/epad — noctosHHan bodbuMana, 
¢ — CKOPOCTb CBeTA; 

T — remnepatypa Teva, °K. 


Makcumym (byHKWHH (2) JlexKHT B OONACTH YAbTPaPHOJICTOBOFO WAH 
BHAHMoro AHana3oHa. lia MAIHHHOBOJIHOBOH YacTH CHCKTPa be! 
oupenersetca cpopmMysoH Peses-JKuHca 


: kT 
a ee a (3) 


Ha ocnopanHn 3akoHa Kupxrota H3ayuate.l bias CHOCOGHOETh TOA 
HAXOLUTCH UePes CFO MOFOMLATEAbHYIO CHOCOGHOCTH UH HIUTCHCHBIOST? 
H3J1YYeHHH aOcOIOTHO YepHOrO Teva. 

OueHiM BeJIMYHHY HHTeHCHBHOCTH TeILMOBOFO H3TYUCHAA Pascill 
HbBIX MaTepHa1oB B AHAaNa3sOHe CBEPXBHICOKHX Pa/LHOUAacTOT. Tlorpeul- 
HOcTb, BHOCHMAS HacIHUHeM MlaMeCHH HW YacTHIL MaTepHa.ta, HaXo/Lsl- 
HLUXCH M@XKALY TOIOM H H3MePHTeIeM, HE PacCMaTPHBACTCH. IMpento- 
naraeTest, UTO TEOMeTPHYUCCKHE pasMepbl Tea BeTHKH Mo CpaBneniiy 
¢ JLINHOM BO.INbL H3alyueHua., PaccMaTpHBaloTca Henmposparliple TOMA, 
T. @. TAKH, KOTOPbIe MOMTOULAIOT BCKO MPOXOMAILYIO BWHX SHCPrHt 
B pPacCMaTPHBACMOM /JiHaMa3sone WACTOT. B 3Tom culyyae Ha ochoBalllid 
3AKOHA COXPaHeHHs SHEPrHH CHpPaBeMIHBO CTC LyIOIECe COOTHOLICHHG 
MCKAY CHEKTPabHBIMH KOSPPHUMEHTAMH NOPAOUMCHHA C py H oTpa- 
9KCHHA yr 

ge pe = 13 (4) 
Opp HW yp TPCACTABAAIOT coboil sHepreTHuccKHe BeTHUNTIBE. Koap- 
(PHULHCHT OTPaXKeHHS Fp MOMRCT ObITD Haiiacn u3 ypaBuciHi Makc- 
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Bea yepes KOSPPHLKEHT OTPaxeHuT SJIEKTPOMArHHTHbIX BOJH Ha 
MpaHnle pa3sieta AByx cpen R,-; Ha OCHOBaHHH COOTHOWIeHHA 


Cr = vee | | (5) 


Hepson cpedoH B paccCMaTpHBaeMoM cylyyae sBUIAeTCA BO3AYX, BTOpoil 
CPeEAOH — TeO, TeMOBOe H3/IVYeHHE KOTOpPOrO Hccvienyetca. H3 pac- 
CMOTPCHHA OTPaKeHHA BICEKTPOMAFHUTHBIX BOWIH Ha rpanuue pa3fea 


ABYX cpeQ NOJY4HM Clenyloulee BbIPaKeHHe msn R,, [2 
YHM MpesBapuTebHO: yr [2]. O6osna- 


nf —— | , 
¢ KOMIVICKCHAA AH3eEKTPHYeCKaN MpOHHLaeMOCTh Cpebl 


eae 1 — =} 
joe /? 


% — YrO NaNeCHHA 3JIEKTPOMATHHTHbIX BOJIH; 
3 — IIPOBOAHMOCTb cpenbl; : } 
}}-— MarHHTHaA MPOHHWaeMOCTh cpegbl. | 


JM 3CKTPOMarHHTHOH BOJHHL, NOJAPH3OBaHHOH B fvlocKocTH Naye- 


HHA, 
= fa “ig pe ee ee Soe ry se 
en aay eitas Wo 2"y By ~~ 8 yy Sin? g 6 
eae Se A mk. oo wswe — . ‘ . — 
‘ ° ? aint , ar eas 
& git2 COS > -t- Ve fy ie atte — 81, sino ( ) 


(uHaeKch 1 H 2 COOTBETCTBYIOT NepBOH H BTOPOH cpenamM). 
Js) NOWApH3auHH B MVIOCKOCTH, HepNeHAHKYAAPHOH mocKocTH Na- 


ACHHSA 
Ry = VS 608 9 — W'8 ata = 8 hy sig 7 
Ve 14) COS » -++- ie og — 2 0, Sindy ( ) 


B jabHeHWwem H3v10%KeHHH OyeM Nowaratb cenyroulee: 
a) HCceAyeMoe Teo He O6vlalaet eppoMarHuTHbIMH cBOCTBAaMH 


J aan hoa 


P 6) HSTYNCHHE HarpeToro Teta paccMaTpuBaertca B HallpaBseHHH 
WNSKOM K HallpaBJICHHIO BHELIHeH HOpMaJIH, T. e. o -> 0 
O6o03HauHM | 


a 
Sd 


39 


m’ = V2 te =a WE. 
2 1 = os, i 2. ; (8) 


. & 
Te here, 


WE, 








Ha OCHOBd4HHH CACJI@HHbIX JONYWeHHE NONYYHM Win (6) uw (7) 


_ m' — | 9 
Sf Be arta ie 
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3yaxn -& fepen (9) oupenetstioT Pasopbie CoOTHOUEHHA TPH OTpa- 
KCHHH. B sabHeHWICM H3/IOKEHHH 3HAKH (|) OMYCKAIOTCH, Tak Kal 
HHTEPCC MPEACTABAMIOT TOMbKO aMILIHTY/UIDIC cooTHomcHHsa, Lepsoit 
Cpeqoli ABIseTCH BOSAYX, AT KOTOPOTO npcoG6aLalOulLAMH ABMAMIOTCS 
TOKH CMelWCHHA, T. eC. 


ww 
—'— <1. (10) 
We) 
Usnuiekas KOPeHb H3 KOMINWICKCHOPO BbIPAaKenH A (8) H yuHTplBas (10), 
HOJYYHM AIA mm’ 


cece eens wae ee a eT 
: A $$ De aa ora a 


ee 


aeete 1 aoa marae ae op Ease : | wees _ i | 
m'== Vz LV 14Vit seh] - Vili Seek OD 


Onpenetup m’, HalweM Ha OCHOBAaHHH (4), (5) Hn (9) koappunnent 
NOPMOLLCHHA, a CeMOBATeEAbHO, H 3SHeEprHlo, H3TytaeMylo HarpeTbiM 
reloM. Jina cokpaulenua sanucn B (11) o60311auHM- 


£3 ig: Hae 
g = V 7 Vi i V 1 43,2 ; 


e y/ 144 Wi+ ee 
3 = Ve |, ~——: =| wits ‘ 


B HOBbIX OOO3HAUCHHSAX 








m’ ~-& | jf. 


Ha ochopannn (5) Hw (9) HaxoAHTes KOMPDULMEHT OTPAAEHIT MO 
MOLLHOCTH 


t= 


_ 


(IPB 
- 


q 


“fT 


bo 


Cf 
| 


bs 


KosPPHUNeHT NOTTONLOHISE OLPeMetAeTCH He ocnopanl (4) 


i =| sees : 


a 
= : . _ 


an 


ee ee 
V 2) roe) + 2 ee ee Vi ae 
7 4 _ 


B pesyibTatTe HeCsTOIKH DIN NpeoOpasoBanhit ALI 3iaMciaTe Ts bi) 
HO YVUHM CICAYIOUNLCE HPHOJHIKCHILOC BbIPAaKCHHe 











—- Pail ae ORE 
y/o pp’ 2h V0: elf. 

» | 1 4 =r a ees : | = | ee . WT 
_— zy 
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Ans Kxospuunenta nornouenna og yr MOJLYYHM 
' Sy fe ge oo _ a =e er ee ae Ad 
V2 (1 4 3,%/oe,2) + 9/2 V1+ 1+ oy /w2 ey? 


&y 











IIpene6peran B 3 | 
HaMeHaTewe (13) Broppim ca ey 


aw VY 2 Vi+/ 1+ oy? /w2e9* 
: (14) 


Sg & 
7 (1 + 997/we,2) 


Cootuomerte (14) HeCMPpaBeJIHBO IPH MaJOoH BeIHUMTe 3. IIpu 

oe (4), mexamee B OCHOBe BbIBOMa, HeECIpaBeWIHRO. 

vee ‘CTaJWIOB COOTHOWeHHe (14) MoxKHO yipoctutb. M3 aeKxtpo- 
HTHOH Teopun culenyer [3], To Aa MeTamoB 


V 2 = Voge, (15) 


1 








Jas Meranog 


g,/we, > 1, 


NOSTOMY WIA MpH6HKeHHOT 
HO 
ey p H OUCHKH H3/1yYeHHA MeTaIOB MoxHO 


VaVIFV THapjore?e 


y1t+t do4/we,2 ook 


IIpu c 
Bauer Rogie Oe Ti SaBblllleHHOe 3HaueHHe Kosh- 
A MeTaJoB. [tia OKOHYaTebHO 
TO 0 
trp YHTEM CJIEMYIOULME COOTHOWEHHA: To onpegerenus 


oo 


o| > 
ea 


rye ¢ — ckopocts CBeTa; 
— AAHHA BOJIHbI HcCenyemMoro H3J1YYeHHA; 


] 
a2 


ts 1 — YAeIbHoe CONpoTHBeHHe, OM - cH. 
CIHYHHA Y 3aBHCHT oT TeMNepatyppl 


T 
a = Yo 973° ’ 
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rae yy —— VAG bHGe CONPOTHBACHHE MDH O°C. 
B pesyaiprate [Od yUHM  BbIPAawenHe ist KOVPPHHHCHTA TOPrTOULCHIT 
MCT aJIJLOB 


app = 0,002 V* fe (16) 


TList MeTaJllOB ge lOT® OM: CM, (1 MCOH Yo = 158-10 © oat: CM; 
JWI AIMOMHHHS Yo = 3,2 10-" om- cm). Kosdcbuuuent foroulenn 
JWIst M@TAJIOB HpH 9THX DaHHbIX HMeeT HopamoK He BbUe 10 5 
— 10%. 

Ilia pala AH91CKTPAKOB B AMalasone CaHTHMeTPOBBbIX PaHOBO.AE 
¢, ?, = 5—10. OTNomente 3,/2., PaBHo HeCKO.TBKUM emuHniam. V3 
(13) uw (14) caeayet, TO NPH STIS NAHHbIX JIA AHICKTPHKOB Cy 7 
uMeer rtopsigqoK 10 ¢. 

HalimeM MOpaAOK BeTHYHHEI MOULMOCTH, HocTyHaoulell B AaHTCHHY 
paslHoMeTpa, HanpaB/eHHylo Ha uarpetoe Teo. ByeM 10.1araTb, “TO 

MOQKIY @HTCHHOH HW HarpeTbiM  TCAOM 
oTCyTCTBYeT Cpewa, HOrromaoiad TetH 
H31YUAIOWLad 3ICKTPOMAPHUTHY!O SHEP: 
rio. Mastyuatoulad MOBepXHocTb Teja B 
o6ilemM Cayuae COCTAaBJACT HEKOTOPbIH 
yrod ¢ OCblO AHarpaMMbl HallpaBsen- 
_- HOCTH aHTeHtbl (PHC. 1). Ha ocloBalHu 
? g3axona Knpxrodja McCxHO ONpeAeHTb 
CHeKTpaIbuylo ApKocTh HarpeToro Tela 


b, df =afiT) “xe Pdf. 7) 





C 
Bers Temuepatypa Tela B OOMLEM Culyuac MO- 
KOT Oblth PasIHNNOH Bo OT/CTDHbIX CTO 
Die A vuacTKaXx. Tipe o.ctoxkHM, ITO H3.1yuc- 
Aj alretula pailwomMerpd, To. wWHe tarpeToro Tea NOYUHHACTCH 3aKO- 
TRIO, TeMuepatypa KOTOPOFO Ha- yy JlomO6cpTa. (Cle aHioe TON VILE He 
MEPHeTCH, o-  BELOTITHSTS HOpP- fe . waite ; 7% re 0 
alk % HOKCPXHOCTH TCA sBcmeTCH TPYObIM H MPHMCHHMO TOTDK 


avis rpyOoll OWeHKI BOAMMHIDI H3dJly"lc- 

uns Teds). Bo stom calyuae TOTO JHOPFH B AWAHAasolte YAaCTOT pu 

foto df yepes ea Witanyto HOULAAKY B WOCKOCTH PackPbiba QUITE HH DI 
ONPCLEACTESE BbIPAACCHHEM 

RT 

dP. => 


a) 
C- 


ta(f,T)cos pdf de, (18) 


rae C2 — TeHeCHbIE YOu, TOLL KOTOPDIM BUJIHa dWieMenTapilay nO- 
HLasiKa H3BTyyaloilero Testa HS MAOCKOCTH PpacKPLIBa al- 
TCHHDI; 
4 —- VPON MCAKILY BIICHIHCH HOPMa/ibio, HPOBC/LCHHOH K eJHNHY- 
HOt, WHOWULaAKe, H HallpaBdiennemM ta auTeCHHy. 


bo2 
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Townaras, uto PaSMepbl H3/yYaloulero Tela 3HaYNTCIBHO MCHbIile, 
ICM PaCCTOAHHe MCKAY aHTeHHOM H3AYUaIOuULHM TeJIOM, MOXKHO CyH- 
TaTb 

p>, = const. 


yctp A — apdextusnaa NOWlab MPHEMHOH aHTeHHbl. Antenna 
OyACT MpHHHMaTH HSJYHCHHE TObKO OHO NOASPH3auHH, T. c. Novo- 
BHHY BceH NOAXonAWIeH K Hel} oHeprHu. Tlnoujaab npHemHolt aytenni 


oe 


rae (2) — kcabunuenrt YCHICHHA AHTCHHDI, 3aBHCALLME oT KOop- 
AHHAaT WH OT YacTOTHI, 


Panvometp npHHumaer 9HEPrHlo Harpetoro tea p HEKOTOPOM 
ONPeACICHHOM AHanaszone uactor f, —], = Af. Tlonuasg HEPrHs, NpHu- 
HHMaCMax paqHoMeTpoM, onpenetsetca CJIENYIOULUM BbIPaKeHHeM 


ty 


P= 28h. Cag | T(2)a(f, TYG(F, 2)ae, (19) 


i “=() 


rae %) — Telecubiit yrou, nog KOTOPBIM HCCJIeEyeMoe Teo BHXHO H3 
NJIOCKOCTH PaCKPbIBa AHTeHHHI. 


Ionoca uactor Af muoro MeHbINe, YM YacTOTHI f, u fo. Iloatomy 
B AHata3soHne yactor Af BenHUHHE B BbIPaKeHHH (19) MoxuHo npu- 
OWKEHHO CUHTATh He3aBHCALLMMH OT YaCTOTHI. 

Momtnocts, NPHHHMaeMylO aHTeHHOH oT HarpeToro Tela, MOKHO 
PaCCMATPHBaTb KaK pe3yJbTaT yBeTuyeHuA TEMNepaTypbI ConpotuBuc- 
HM H3IYYeHHA aHTeHHpl A 7,. Ha ocnopanun COOTHOWEeHHA (19) no- 
JY4HM 


AT, = 742) cosy, | 7(2)G(2) ae. (20) 


M3 cootHouenni (19) u (20) CHEMyeT, YTO B OOUIEM cilyyae Temne- 
PaTypa CONpOTHB.IeHHA H31yYeHHA aHTeHHb AT, oMpeneisetca HeKo- 
TOPBIM HHTerpaJIbHbIM 3HAaYeHHeEM TEMNepaTypbl HccweayeMoro Tevra. 
Haftigzem SKBUBAJICHTHYIO TeEMNepaTypy aHTeHHBI Panuvomertpa, Hanpas- 
N@HHOH Ha Harpetoe Teno IPH HHKeNePeCYHCJIEHHBIX ycJIOBHAX. Koa- 
(PHUMEHT yculeHHA aHTeHun G (0) = 1000. 370 COOTBETCTBYeT Mapa- 
OOvIMYeCKOH aHTeHHe c AWAMETPOM paCKPbIBa 3epKavia nopsanka 40 cm. 
Yron, NO KOTOPHIM BHAHO Harpetoe Teo H3 mMvlocKocTH PackpbiBa 
aHTeHHbI, 10 -?  ctepagnau. Mon TAKHM YIJIOM BHCH QHCK IVIOULanb1O 
B 1 m?, Haxonsuuiica Ha paccTrosHHH !0 m of antreHup y NOMEeLLeH- 
HBA HOPMaJIbHO K ocH AHarpaMMbl HallpaBslenHoctu. B mpemerax 
AaHHOro TenecHoro yriia Koappuunent YCHJICHHA AHTeHHBI B NMepBom 
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NPUGANAKEHINT MOAKHO CUHTATH HOCTOAHIbIM, B pesydbTate HATeErpH- 
popanis (20) HonywhM 


AT, -- 0,4 2(fo, 1) 1 COS "tu 


Pip sy BeTBHT eA bHOocTH pasmomerpa 1”, JLOCTHVKHMOHL B HacTosLlilec 
BPCMs, HAH MeHbiHTee paspemaeMoe Hp pallkeHle TOMHCPATYPbE Te.1a 


Oy eT 
es l 
/ ae ih Si , (21 ) 
| MMH Ob (fy, 2) COs ‘yn 
mpi a fis; [ye 1) 
a me 
/ AH | cos a 


Cais MeTadOoB Day B 100-—1000 pas 6oubUle). 


PacueT HOKa3bIBACT, YTO NPH H3MepcHHE TEMHePaTyPbl PCaTbuU bis 
rea ¢ HOMOULbIO PasTHOMeTPa UYBCTBUTC.IDHOCTb 3HATHTCADHO MCHDIINC, 
HEM fad clysad aGcosOTHO YepHOrO Tela cae 

Pannous/lyuenhe HarpeToro Tela, NpoxowA yepe3s MlaMa, MOALT RP 
SMAUHTCIbHOH CTeNeHH NOTTOULATbC A. TlorsoulenHe mMiaMCHH MO?KLT 
BABHCCTb OT ero CcocTaBa, a TAKKe OT CKOPOCTH JBH2KeHHH 91EKTPO- 
OB H HOHOB, BXOJAIAX B ero cOcTaB. B nepnomuyeckol AWTeEPATY Ps 
BOHPOCH! MOrAOuLeHHsA PaHOBOH  B WaMeHH OTpaxKeHbl B pabore 
16], HOCBSIILEHHOI = HCC.1e LOB aHHt0 XHMHYeCKOH AKTHBHOCTH Ppylithl 
OH uyrem u3MepeHis NorlouleHnHa 9.1@KTPOMAPrHHTHBIX BOJIH CaHTH- 
MeTpoBoro AHala3zo0Ha B NaMeHH. B paGote NONTBepKAeHO, ITO Sa- 
TYXAHHS JZTEKTPOMArHATHBIX BOJIH TPONCpUKOHa-ThHO lapwWavIbHOMY 
JABICHHIO XICKTPOHOB B TTaMeHH. HafigeHo, uTo oGaBseHHe 0,1 % 
rANOrCHOB K TaMCHH, CofmepKallkeMy WleOUH, 3HAYHTebHO yMeHh- 
der 3aTyXaHHe 91CKTPOMATHUTHBIX BOWE. [lo maHHbIM aBTOpa MOPlo- 
HLCHHC 3ICKTPOMArHHTHBIX BOTH B aMeHH COCTABAAeT WecATHle HO.TK 
yewn6ec.1a Ha CaHTHMeTp. 

TipopenenHbili BbIUIe aHaH3 NoKa3blpaeT, UTO H3AyIeHHe MHOTHS 
JUIQEKTPHKOB B WHAMAa3sOHe BeCbMa KOPOTKHX PaHOBOH OcTATONHY 
HHTeHCHBHO. ManyyeHhe Ke MeTaJOB B STON muamazoHe BOWH Ha 
HeCKOJIbKO TOPAKOB HK, YeM nmusekTpukos. ip COBP@MeHHOH 
YYBCTBHT@IBHOCTH PatHOMeTPa mucTaHWHOHHOe H3MepeHHe TeMnepa- 
TYPbI HAarpeTHIX AHTEKTPHKOB BOSMOIKHO. BoUpoc 0 BAMAHHK -1aMCHH 
Hi) TOUHOCTh H3MePeHHH sABIHeTCH BeCbMa CYULCCTBeHHBIM. 

Asrop BecbMa OvlaromapeH npodeccopy TO. 1. TOposy 3a WeHHbIc 
COBeTbI H yKa3aHH4. 
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Wino dd hs Pa 


OCHOBbI PACUETA INEKTPOHHOTO 
MOJLYJATOPA MAJIbIX HANPSDKEHHH 


BremeHHe 


B coppeMeHlbix yeTPOHCTBAX PpasAHNHOTO Tuna Y“acTO BOBHHKAer 
3aftada TpecoOpasoBaHH sl (MOLY HHH) CHTHaTa HOCTOMHHOFO TOKa B 
H@PCMCHHBI,  € Ope e-1@HHOH uaeroToh (Hecyiel), ¢ WedbIo Cro 
Lae bDHCHINCrO YCHACHHA, K MojyraTopaM, padoTaiolluM B VCHAHTCAAXN 
NOCTOAHHOFO TCKA HLTH B CTE /IST LHS clcTeMaXx ¢ THOTCHILHOMCTPHUCCKHM 
AATUHKOM TIOCTOAHHOrO TOKA H BbIXOJLOM Ha MePpeCMCHHOM TOKE, NPedb- 
WBHOTCS CACAYIOILNe OCHOBHDIC Tpe6oBaHus: 

1. Uro6p NpH HyJeBoM 3HatleHHh BXOAHOTO CHPHata HOCTOAMHOTO 
TOKA BbIXOAHOH CHrHaA TepeMeHHOro ToKa Obl. Obl PaBeH HY-TH. 

9 Masa BbIXOJHOTO NepeMeHHOoro Hanps7KeHHA  =MOLY-AATOP 4, 
HCHOMb3YeMOFO B Cle MILE CHCTCME, LopKHa ONPCACAATCA NO-TSIP- 
HOCTbIO CHIHAa HOCTOAHHOTG TOKA, nocTynalonlero OT H3MCPHTCABIO- 
ro yeTpOHcTBa (aTuHKa). 

V3pectuo, YTO MOMYAANMs CHPHaTOB Madlol MOMLHOCTH H HH3KHX 
HAN PsSPKCHHH (0--100 me) cBAgaHa ¢ 60OuIbIUHMH = TPYAHOCTAMH Hi 
6ObUIHHCTBO H3BeCTHBIX CXCM H THIIOB MOMYAATOpOB He oGecneNl- 
BaloT, B 3AfAHHOM AHAAasolle, HeEQOXOAMMON sIHHEHHOCTH H cTaG6H.b- 
HOCTH XapakTePHeTHK pH TOMHCPATYPUbIX BOSLEHCTBHAX (5,16, 02 Ole 

3. MonyaATop jOJRKeH 6th CTAGHAbHBIM BO BPeMCHIE. 

Baqancnblii MOLYIATOP Ha IIEKTPOHHDHIX namuax (pue. 1) ¢ ano‘ 
HbIM HHTAHHeEM oT HepeMeHHoro ToKa TO CpaBHeHHIO C APYFHMH THTA- 
MH H CXCMaMH MOYy-ITOpOB HMeeT PAA IIPCHMYILLeCTB: 

| BoaMomknocth noayyeHhsa = 3iaunTebHOrO YCHJeHH = BXOJLHOTO 
cHrHaJa. 


2. OrcyTCTBue CTAGHANSHPOBAHHOTO HCTOUHHKA HOCTOSHMLOTO TOKA 
BLICOKOTO HalpAKeHHA, 
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3. Temnepatypuaa cra6uabHocthy XapaKTepHCTHK 
= IIpoctota KOHCTPYKIIHH. | 
X f 
eA see, PpadoTaeT cu1eNYIOWHM 06pa30Mm: npH nomomu- 
Oe aHOJHOrO HallpAKeHHA HOT 
CYTCTBHH CHrH 
TOKH B Harpy3Kax R’, y R” ofa 
' qa PdaBHbI NO BeIH4HHeE u O6parH 
ib] 0 Ha- 
ee B pe3yJbTaTe Yero TOUKH a u 6 UMeIOT Sanu HOTeH 
teak neuen HanpaKeHHE paBHO HywO. IIpu nogaue CHrHavia 
CCTH B Harpyv3kKe lorTeyer i 
HHOM Tos c j I PC3YAbTHPYIONLUL TOK 
Spit ty = ,—t, Toanenentalpynol (opMur. B ste au 6 
| 1HKaeCT Pa3HOCTh NOTeHUHAaOB COOTBETCTBYIOINeH (ba3n. py 
MCHCHHH NOJIAPHOCTH (ha3a H3MeHHTCH Ha 180°, neater 
Ha puc. 2 yKa3saHpl MrHoBenHble SHaYeCHHA TOKA B Harpyske: 





Puc. | Puc. 2 


a) MPH OTCYTCTBHH BxouHOoro CHIHAa1a; 

x NpH HaJIHYHH BXOAHOrO CHrHana. — 
- ee AaHHan CXeMa O6/laqaeT H CYILeECTBCHHBIMH HeocTaTKa- 

» OP PaHHYHBaIollHMH ee TexHnYecKoe npHMeHeuue, IIpu nogaye ne- 
PEMCHHOrO HallpAxXeHHA Ha aHOJbI TPHONOB B TeYeHHE NOMOKUTeMb- 
HOro MOmynepHona WaMMbl NponycKalot TOK, a B TeYeHHe OTPHLaTeuIb- 
Horo NosynepHowa — saneptei. Ho seneacrsue BTOPHYHOH 3MHCCHH 
aHonoB [4] 4 HaqHuMA eMKocTell qamn y MOHTAKa, TPHOAbI COXpaHsAlorT 
HEKOTOPY!O NPOBOAMMOCTh H B OTPHLAaTeAbHbIit NOAYNePHOA, B pesy.ib- 
Tare 4Yero Ha BbIXONe CXEMbI NOABJIAIOTCA OTPHUaTeTbHBIe THKH Kpome 
TOPO, Napa3HTHble EMKOCTH T1e4 MOcCTa (laMM, MOHTAaxKa) ma Rene. 
HHYCCKHX COCTABJIAIOWLHX AaHOZHOroO Hap KEHNA CO3LalOT pa3zANUHDIe 
a3oBble CABHTH, B PesyJIbTaTe vero He yAaeTca NOyYHTh HanpsxKe- 
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Hue HeOadaHca MeHee 0,5—1,5 6. Tlostomy cxeMa 6anauHcHoro MO/JLy- 
asTopa B TpocTeHllemM ce HCHOHeEHHH He oGecnesHBaeT MO/y.TATUTO 
CHrHada Ma.1oH MOILHOCTH. 

Ha puc. 3 mpuBerela cxeMa MOAY-ATOPA, MOSBOTHOMLAT OCYHIC- 
CTBHTb MOMYIAUHIO CHTHada B WIHPOKOM mvana30uve HH3KHX HallpxvAdwe- 
Hnii (0-100 #6). B ocHoBy nauHoft CXeMb!l NOJOKeH 6aaHcHbiil 
HPHHLA MOMYTAWHH CHrHada, HO AHONHOe NHTAHHe TPHOMOB OCYIILe- 
CTBIACTCHA OLHOTOJYNCpHOAHBIM HanpskenHeM., BewescTBHe STOPO ® 
CXeEMe OTCYTCTBYIOT OTPHWATeIbHble NHKH B BLIXO,LHOM HalnpsaKeHHuH. 
Ito COCTONTEABCTBO B CBOIO Oe PeLb NOSBOAKTO BKMIOUHTL KOMMeHCH- 
pylolilve €MKOCTH C’ wy C” w tem caMbiM ocyHlecTBUTb BbIPABHHBAHHe 
(pa3OBbIX CALBHTOB Js repBoll rapMOHUKH AaHOAHOTO Hal psKCHHSL. 


£= 400 21 





a BR 
O36 17-35 
6 


Pue. 3 


CBsi3b BbIXOLa MOLYIATOPAa C OMHCTAKTHBIM BXOAOM YCHTHTCT 
OCYULCCTB.AAHETCA KOHTYPOM CBA3H, BbITOJIHCHHBIM B BHAC TpancopMa- 
Topa ¢ pesoHalcHoll LeNOUKOH BO BTOPH'HOM KOHTYP¢, HacTpoeHHO!l 
Ha uacToTy HecylileH. TLas’ BbICUIHX WacTOT pes0HaHCHbI KOUTYP CByt- 
3H TIPesLCTaB.TAeT MeHbITee CONPOTHB.1eEHHe, TAK ILA BTOPOH rap MOHHKH 


, Foye 
Z xs oo p: oe 
2 1,50 ° 
rte Zy — CONPOTHBACHHE [LTA BTOPOH rapMOHHKH, 
peg — PEZOHATCHOC CONPOTHBACHHCE KOUTYPA, 


Q — OOpoTHOCTh KOHTYPa, 
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BaarogapaA 3TOMY yaloch 3HaYHTebHO CHH3HTb YPOBeHb HeOalauca, 
ONPeeIAHEMBIH, B OCHCBHOM, HeOaJlaHcoM BbICWIMX rapMoHik, Beanyn- 
Ha HeOaJlaHca, NPHBeseHHaA KO BXOAy MOLYJATOpa, mpuH OapetTupo- 
BaHHH WeneH HaKasla TpHOJa WH KONeOaHHAX ONOPHOTO HaNpAKeHHA B 
npenetax + 10%, He npeBbluaeT 2,3 me. 

Hye NpHBOAHTCH aHaJIH3, pacueT H 9KCNEPHMeHTAaIbHOe HCC. i0- 
BaHHe CX€MbI MOJYyAATOPAa, MpeAcTaBJIeHHOrO Ha puc. 3. 


A. AHAJIH3 PABOTbI MOAYJIATOPA 


1. AHaau3 pa6oTb BLINpAMHTeIA MOAYAATOPA 


/\id MpOCTOTbI H310KeHHA OOlero MeTOZa pacueTa MOY.IATOpa, 
yuoOuHee HauaTb C pacueTa OAHONOMyNepHOAHOrO BbINpAMHTEe.IA. | 

Ha pue, 4 npezctaBuieHa 3KBHBA- 
J@HTHAA CX€Ma OMHONOJynNepHosHoro 
BbIIPAMHTeIAH C UACaJIbHbIM BeHTH- 
JI€M, TO3BOJIAIOHIHM TpOTeKaTb TOKY 
B TeyveHHe OHOTO NoOJlynepHona HX 
HQIHOCTbIO MpeKpalllalouluM TOK B 
TeveHie Jpyroro nowdynepuvona. 

Ha oCHOBaHHH ypaBHeHHA BBINpA- 





MHTe.1SI 
U_ = Uu— tLR, 

HaxXOJHM 

— w=uU, +R, =1,(R,+ R,) = U, sin ot (1) 


i, = Fear sin of =/,,sinef npu 0 < ot < %; 
i, = 0 MpH m < ot < 2r, 
— f Un . 
rye i = R; +R, : 
i, -— MTHOBeCHHOe 3Ha4eHHe AHOMHOTO TOKa; 
R,— BHYTpeHHee CONpPOTHBJIeHHe 2HONa; 
U — MrHOBeHHOe 3Ha¥eHHE BTOPHYHOTO: HalpaxKenunA Tpancdop- 
mMaTopa Tp/ (puc. 3). | 
u, — MIHOBeHHOe 3HaY¥eHHe HallpAKeHHA Ha WHORE. 

TakuM o6pasom, 3Haa R,, i, H onpenenuB R, 43 QHHAMM4eCKOr 
XAPpaKTeEPHCTHKH HOA, MOKHO ONpPeACIHTh BeHYHHY BTOPHYHOrO 
HanpAXKeHHA ONOPHOTO TpaHcopMarTopa. 

BbIXOAHOH TOK BEINPAMHTe/A MOXKHO BbIPASHTb: aHATHTHYeCKH MPH 
NOMOIWLM pata Mypbe B Bue 


(2) 


i=By } YB, coska | YY A,sin ka, (3) 
rhe a = wtf, k~| k=l 
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Koabulnenth sToro pala ONPeAeTAIOTCH CEAYIOULAMH HUTCE PA TAM: 





on 
B,— | \ icos kuda: 
de 0 
2n | 
Roe \ isin ka ds; (4) 
ame | 
Qn | 
l ; 


CnenyeT OTMETHTb, YTO NOCTOAHHBIN Wen B, B AAHHOM c.uTydae  H30- 
G6paxkaet pocto cpeunee 3naveHHe ToKA, T. ¢. 


Or 
| . 
Lop 5 ra \ ida. 
Q 
Ha ocHOBaHHh VpaBHeHHa (2) 
25 
_ [ igsinada — 
a Jo ) m O1 * ° 
( 


[Ipousnead HUTerPHPOBAHHE H NOTb3YACh YPABHCHHeM (2), noty: 
UHM JIA CHI bE TOKA ! 


Ow 
1 | 2 oy cos of (5) 
ae = 4. sin wf— -—- py Ri (Rk W)e. : 
m|\ x 2  paod, Gx an 


T. @, B PABIOKEHH OTCYTCTBYIOT HeueTHble PAPMOUHKH, Sa NORTONC: 
HHeM NepBOH. 


2, Ananu3 paG6otbl nH pacueT GanaHcHoro MOAyAATOpa 


Ilia fatbHeluiero pacueTa MOJyJsTOpa MPHMEM K CBeEACHHIO CilC- 
nyrousee novowkenne. H3pectHo [3], YTo ecAn AIA MpocTorl paciet a 
flpeACTaBHTb, YTO ONOPHOe HanpAKeHHe H3MeHACTCA No KOCHUYCO- 
i asmbHomy 3akony (U,, cos of),; TO KOIPPHUMEHTH! COCTABAAIONLAX 
OCTPOKOHEYHOrO HMMNy/IbCa MOXKHO ONPCAEIHTh No CAeMYIONLM (pop- 





MYyJIaM: 
_ _ sin®—Hcos0 | 
to “2 eos 8)? | 
H—cos sind | 
41" FE (i—cos 9)? : (6) 
_ 2-2sinn cos @ — ncosn0 sin © | 
tn (nF ~ 1) — cos 9) v4 
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PAE Gy, 0, %, %, . . . » — COCTABJAIOIUNE OCTPOKOHeUHOrO HMNY,IbCa; 
( — yroul oTCe4KH. 

Yrovl OTCeYKH MpelcTaBAeT COGOH yBeAHYeHHOe BT pa3 OTHOUeHHeE 

IIPOJLOJOKHTEJIbBHOCTH MMIlyJIbca ¢; K MepHOy OCHOBHOHK uacTotTh 7 n 

ONPeAeIAeCTCA BbIPaKeHHEM | 


~y t; 
O=t-7. 


Ha mpakTuKe yroj orceyku yqo6Hee BLIpakaTb B rpamycax. Tak wa 
OAHONOJYNe€pHOAHOTO HaMpAKeHHA, CHHMaeMOrO C_ BBINPAMHTeAA, 


i ie t, = = = 180°; 
T = In = 360°; 
yrol OTC@4KH 


— 6A > @«4t‘ B® = ono 
@ = 180° 4 = 180° = 90°, 


Ha rpaduke puc. {5 npeqcraBieHbl 3HaveHva KospuuHeHTOB B 
34BHCHMOCTH OT yruia OTCe4KH, 
BbINHCIeHHbIe mo (6); Tak AIA 
4 =90° nojmyyaem= a; = 0,5, 
a2 = 0,212 ,23 = 0 un T. n. TaKkon 
KC pesyJIbTaT NOJYIHM IA 
KOSPQHUHeEHTOB pana WPypse, 
(popMystbt (5). 

TakHM O6pa30M, WIA ompe- 
JCCHHA AMIVIFTYIbI ToKa WIA 
COCTABJIAIOWIHX HeOOXOMHMO CO- 
OTBeCTCTBYIOWIHe KOSPMHUHEHTHI 
YMHOMKHTb Ha 4MIVIMTYAY OcTpo- 
KOHCUHOTO HMMYdIbCa, T, e. 



































1, = )1, 
la =a,1, 
Ind == De 
Lan == %q bin 








Kak yoKe OTMe¥a0Ccb BBIIIe, 
Ha BbIxXOMe OaaHcHOro YCHJIH- 906 
TeJIA, TIpH NHT@aHHW MepeMeHHBIM JO 60 90 120 150 180 
Hallps.KeHHeM, MOJTy4YaeM Tpane- 
UcHa/IbHyIO (opMY HanpsxKe- PHe 
HHH, AMMIATYZa W YrOA HaKOHa KOTOPOM 3aBHCAT OT BEHUHHBI BXOJIL- 
HOro CHrHaJia (CM. pwc. 2). Kak n3pecTHo, yHKUMA TaKoro BHA 
NPCACTABIAeT 3HAUHTCJIbHYIO TPYAHOCTh MIpH aHaH3e H TeM 6oulec 
pH pacuete, Ilostomy B WaHHOM pacuete ucnomb3yercs BbILUeNpHBe- 


17] 


g° 
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NeHHbI MeTOA paslOKeHHA NOABOAKMOTO AHOAHOTC HampsKeHHA Ha 
rapMOHHYeCKHe COCTAB-AAIONIMe H NocleAyIoOUlee BbIAe1eHHe HepBoH 
rapMOHHKH. ; | 
[Ip 3ToM onycKaloTca Clesyrollne Mp JIM KeEHHA: | 
1. Tipu orkioHeHwH yraa OTcedKH OT CpeAHeTo sHaueHH A HA 
; OPMbI WepBoH Fap- 
AWo = + ]—2°, MO*KHO :NPHHATb KOSmUHUHENT wb 2 _ 
MOHHKH paBHbIM NOCTOAHHOMY CpeAHEMy 3HaNeHHlO, T. ©. 


ep | a, ==const. 
Aon + AU? 


2. TIpw Tex *Ke yCOBUAX CUHTACM, NTO COCTABTSONLAS HepBor 
raPMOHHKH OAHOBPeMeHHO MpPOXOANT Hepes Hy.Ib. | . | 
Tipu nntaHHu aHomHoH wenn NepeMeHHbIM TOKOM TIPAKTHYeCKH He 
yHaeTCA NOYYHTh NOCTOAHHOe ABTOMATHMECKOC cMeHLeHHe Ha CeTKe, 
= nd > aAHOJLHbBIe 
Mo3TOMy CXeMa paOoTaeT MPH Ugo 0. B o6ugem cayyae aHosiible 
XapaKTepHCTHKH JlaMMl Mp Uso = QO B HadaIbHOH YacTH a 
Tas yoo6ctpa aHaJiH3a CNpAMHM XapakTepHCTHKy MPH Ha a 
TlomyuaeMoe pH 3TOM HavabHOe HalpAKEHHE Ny Ha3bIBaeT | 
eHHeM. 
BEI@HHBIM AHOAHBIM HanpAxKe ade 
Ha puc. 6 rpaduyecku MpenctaBjena pa6ota 6alancnoro yun 
rena, AHOWHOe Hanps2KeHHe MOKHO NpCACTABUTb B BHC KOCHIYCO 


x 
4 


4% 
gy A 
SS 


/ 
4 


— — oem ere ee 


/ REE LEY apa eae! 
/ ae eae ee a a anen 
y eae @ iy 
/ 
VBX 
Up 


oto] Bel 28 2H'-+ '=-26'- 
=e | | 


Puc. 6 


HambHoro HMMybCa ¢ AMMIHTyLOu — E,. pn oTcytTcTBun ah 
Ha BXOJe B TPHOMaX NpoOTeKaloT PaBHble lo BeHYHHE TOKH, NPE ITO 

| ss Cs ie : 
cuntaem, uto R’, = RY, Ra WM RUHR: R,, 


TOP LA . ; 
| eee (cos wf —cos 4), (7) 
L a =='t ao R; ols Ra 
rae 
4 - U0... 
CoS 
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B MaHHOM culy4ae cos wf = 1, Torna 
i” Em 


or Rit Ry (1 — COS 0). (8) 


jie 


cw 


IIpH nogaye Ha BxXOg curHaa B viamMne J7;, noinet: TOK 


Pet Em 


(a Rp: Ri (1 — cos 0” ), (9) 


rae cos 0’ = ——_,-_ ; 
B JaMile JI, BeEMYHHAa TOKa — 


i= “pata (1 — cos 8”), (10) 


pl 
a ag ei 
Me. cosh = 


Lp 

TakiM 06pa30M, B Harpy3ke BO3HHKaeT pesybTHpyIOULHit TOK 
HCPBOH TapMOHHKH 

E mt" 

Ri + Ry 





’ 7 . a 
i, ti,” = R, =" on (1 — cos 8’) — 





(1 -—cos®”). (11) 


3¢ 1 = / cd 
SamcunB B (11) cos®@ H cos" yepeas HX 3Hay¥eHHe H CieaB HeKOTO- 
pbie mpeo6pa3soBanua, romyunM , 





OO a." 
Em — Uoay’ +o ++ Uyay" 4 test 


i ——Em 
¢ R; -}- R, Em 7 ; 


cokpaulast Ha E,, w nepexoa# K MrHOBeHHBIM 3HAYCHHAM, MOYUHM 
OKOHNATEIbHOe BbIPAaKeHHe Aa i, B OOILEM BHJe: 





ty Yt 
omy’ + EE 4 yay + Hee 
| eee —_—- 
it Saar aE Ri ~~ Cos ot, (12) 
a , ‘} 
PAC Oy Hy) — KoaPPHuneHTh! NepBok rapMOHHKH AIA YrJIOB OTCEUKH 


HW’ 4”: 
U,,, — B@IHWUHHa BXOAHOrO HallpaxKenua. 


IIpa Mavibix cHrnavax U,, W OTHOCHTEIbHO 60/IbIIOM AHOZHOM Ha- 
ea ceds EL, YTubl orceukn 0’ HO” oTIMYaIOTCH He3HAYHTeNbHO OT 
4. (0,5—2° “i NOITOMY MOXKHO NOJOKUTh 


Of Sy] my” 


(-)’ — Aon 1a" 2 
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Hla ocnopanin store, H3 (12) a3lauene ToKa AIA MepROL TapMe- 





J 
HHKH 
e HU ee , 3) 
a= SF. oy COS wl 
7 R; 1s Ri, 1 ’ 
HM BLIXOJHOe HallpsKeHHe ede i: 
; PATA a ness } 
= “= "py p ‘OS OE. 
U ex as i,R, eae sera 7, CO 


Io (12) MoxkHO Tak%Ke ONpeseMTb BCHYHHY HCOadauca, BbISLI- 
BACMYIO BBICLIMMH YUeTHbIMH rapMOHHKAMH. Jlasa stToro c.lelyeT BMecTO 
@) NOACTABUTb 3HAYeHHH %, 2, . - -, COOTBETCTBYIOIIME YrlaM OT- 
CeUKH. ! 


3, AnaJiM3 KOHTypa CBA3H 


Ha oCHOBaHHH CXeMbI plc. 3 Web CBASH B MOAY/ATOPe MOTO 
HpeCTaBHTb B BAe CXEMBI pH. 7, THe 





Puce. 7 


QRiRa_. 


R; lr Ra : 





Ri; ah: 


Gg: ia 3 ane — foe COS wf, (14) 


JKBUBATeHTHaN CXCMa pre. 7 Mist CPCHHX YacTOT HMCeT BHI, VRa- 


- . 1 f ei . 
3annblii ta pic. & rae R’,, are 





Pune. 8 
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/ 


/ 
r’'j,,, Co w R’—psropuynan uenp TpaHcopMatopa, npuBegennanr 


K Ne€pBHYHOH Wenn. , | 


Ho Tak Kak ykKa3aHHan CXeMa HMeeT BTOPOK YaCTHbIM pesonanc 
TO HEOOXOAHMO B pacyete yyectb ero BulHaHHe. 113 TCOPHH CBASAHHBIX 
KORTYPOB H3BeCTHO [2], uTO BTOPHUHaA UeNb TpaHcopMatTopa oka- 
SbIBaeT, B CBOIO OUepeAb, BIHAHHE Ha NePBHYHYW LeMb TeM. ¥TO TOK 
/, HHAYKTupyer B N€PBHYHOH Wen MpOTHBO-9.1.C. 


AF, = 2rfl, (15) 
Ha npeogojenve AL, Ppacxofyetca HanpaxeHve AU. Yenopuo 


MOHKHO CHHTATb, YTO NaweHHe Hanpaxkenua AU posnnKaer Ha HeKOTO- 
POM HKTHBHOM conporTHBvieHuH AZ, Ha3bIBaeMOM : BHOCHMEIM conpo- 





THBJICHHEM 
AU AE 
i, i? 
TaK KaK 
aes — wM/, = oM AE, =— OM, 
“ Ly M 22 ? 


rac M — xoadduunent _B34HMOHHAYKUMH, 
TO 
AL; _ (wM)? 


VAP 
4 I, Zz 


(16) 


M3 tTpeyroupnnka CONPOTHBJICHHH ONpeAesAeM : BbIPAKeHUA LIS 
AKTHBHBIX H P€AKTHBHbIX COCTABJIAIOWLAX BHOCHMOro COMNPOTHBJIeCHHA 


Ar, = (J) re; 
ae —( SMe, iw 


Takum o6pasom, KOHTYP CBASH MOMHO MPe€ACTaBHTbh 3KBHBaeHT- 
HOH CXCMOH pe. 9. Onpenessem 7 
TOK 


(/ 
pore ie tee ate Sa (18) 
y(Fy 4 Ar, )P 4 (4, Aa)? 
H TOK BO BTUPHYHOM KOHType 
n Ey OM 
Ls a Zs: | ey 


oMU 
Lav Wit nye ei ia OY) 
: Puc. 9 


/ 
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} ¢ a) ae 
VispectHo, uto TOK [2 MOXKNO BbIPASHTb Tepes rapaMeTpbl BTOPH 
Hoit Wen MpocToit 3aMeHOil HHACKCOB, T. ©. 


I I aa caren i (20) 


a 
» 
7] 


Z, ¥ (r. af Ary)? + (2-4 Ava 


i ya er aKTHB- 
Tipu OMPCACEHHOH HaCTPOHKe BTOpHUHOrTO KOHTYPa sae - 
HOE CONPOTHBICHHeE X2 OKaKeTCH PaBHBIM H MPOTHBOTIO! 
3Haky, BHOCHMOMY COMPOTHB.TEHHIO A X5, 1.8: 


Ke BX, = X= | ie ie: == 0. 


a, Té AK C UBAICHHE 
Bropuyupiit ToK J, HocTHTHET MaKCHMYMA, TaK UT es 
BIOPHYHO Wel ONPeedACTCH TOAPKO AKTHBHOH COCTABAI . 
Kak IIpH pesoHaHce OObINHO 


Fey Mh Pais Ars, 
TO MOMKHO IIPHHATb 
LP ls 


1) TOKA 
H3 ppipaxkenna (20) BemHNHBa BTOPHTHOrO T 





] — oM U F (21) 
a ah 2 es 


samenns Bp (21) U uepes (14) 
vUarRa 


U sd OF = R; as Ra 


2RjR 
H a Misra eS: 
r, pace R., a R; | Ri, ’ 


%, COS nf, 


nas [fy TlOJTYYHM 


We OPI pe sree wads 
fe es Use cON Gl a 
7 cad bake (ee 
(Rid Ra! R;-1 R, Ps 
TaK Kak " 
oR. 
i 
i <2 13 
1 2258 Mets a, COS wf, (22) 
2 ws 


>» GHCLVeET TOK Fy VAIK CHHC 
Uro6p WaliTH BEIXOJHOG HalpsrKEHHC, CALCAYE! row fy, BbIpAar 
(22), YMHOKUTH Ha BhIXOAHOC CONPOTHB.eHHe 
? 


; ok 
Qj = 


‘ aa oR? 
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COCTONUICC H3 ABYX MapaJVJI€bHO BKJNOUCHHBIX COMPOTHBJIEHH i 
(/ — BOJHOBOrO CONpoTuBeHHA KoHTypa LC» u 
R -— conpoTuBaeHusa wiyHTa (BxomHOe 3KBUBaJeHTHOe COMPOTHB.1e- 
HHe CJleMyloulero KaCKafla, OObIUHO aKTHBHOE). 


Jhas BbIXOAHOrO HallpxAKeHHA NOJIYUHM 


2 woMa,oR 
U, 25 “orp + Ry  .. COS wf, 


Tak KaK 9/r2= Q ecTb ROOpoTHOcTh KOHTYpa, TO 


_ ¢ ®MQza,R 
U,= 8S Wp Ry U7, cos wf, 


Samenum M ua p Lo, roe p — crenenb CBASH, paBHas B aHHOM Culy- 
yae KOSPPUUNeHTY TpaHcdbopMauuUK, T. e. 











Sk See a. 
p= W. 7 
Tora 
b 
U,=—S eee U,. cos wt, 
Tak kak of, =0 HW PQ = ogg, TO 3HAYCHME BbIXOMHOFO Halps- 
2KCHHA | 
Ue Sipe U, cos ot, (23) 
KosuunexT ycuenun MOAYATOPa onpeszeaetTcA pH cos of = 
= 1,.KaK 
U, r a pR . 
=f = § 24 
Ree Ope) (24) 


b. PACYET H SKCNEPHMEHTAJIDHDIE HCCJIEMOBAHHA MOYJIATOPA 


OAHHM 43 OCHOBHBIX TpeOoBaHHli mpH pacuete 6alaHcHoro YCHJIH- 
TevIA MOAYIATOPa ABJIAeTCA OGeCMeYeHHe CTAGHIbHOH pa6oTb BO Bpe- 
M€HH MW NIPH KOvleOaHHAX HanpAxKeHHA HCTOUHHKOp RuTAaHHG. 

H3BectHOo, UTo YYBCTBHTebHOCTb MOJLYIATOPa 3aBHCHT OT BeHUH- 
Hbl JOMKHOFO CHTHala Ha BbIXOMe CXEMbI HW KOapPbuuHeHTa ycHJIeHHA”, 
KOTOPbl€ CBA3aHbl 3ABHCHMOCTbIO 

U _ Vo tx 


Bx MUN kK 


roe U,,, —HaMpsxKenve Ha BbIXOZe (OKUDII CHrHaJl), MpH oTcyT- 
CTBHH CHrHasia Ha Bxoze; 
K — koaduunent ycuneuna; 
U,, — BO3MOKHaa MHHMMaJIbHaa BeruUHHa BXOJHOrO CHrHawa. 
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Ha ocHoBaHHh MpHBeseHHoro aHadH3a B lasibuellwuHx pacueTax 
ONPCACIHM OCHOBIIbIC HapaMeTpbl CXEMBI, O6eCHEYHBAIOlHe HOCTaB- 
eHHble THCOOBaHHA. 


1. Pacuer GanaHCcHoro yCHJKTeJA 


LisnectHo |1|, uro yeicBHeM Hea IbHOH CTAGHINBALHH GasanCHo- 
ro YCHHTed 1 sBdIAeETCH PABCHCTBO MapaMeTPOB TNHOMOB, T. C. 


Ss! Se Ss R;, zs Ce S'y anu S";. 


Jlaist YMCHbDUICHKS BeJIHUHHDI HeOadaHca p clydae HeEOOMbUIOTO i13- 
MCHCHHS! HapaMeTpOB TPHOAOB *RKCAATeIBHO HMCTD R, » R,y Tak Kak 
TPHOAbE padotatoT MpH U =), TO MKe/laTeJIbHO, yYTOObI anos 
XapakTepHcTHKa MpH U,. = 0 Optla 6bl JIMHeHHa BO BceM padoucM 
mHana3oHe. KpoMe Toro H3BeCTHO, ITO JLBOHHbIeE TPHOAbI, C TOUKH 3pe- 
HMsl 9KCIWTYATAWMOHHbIX YCJIOBHH, B CXCMAaX nomo6Horo THMAa HaXxoO- 
ates B 6oNee BHITOAHOM NOMOAKeHHH, YCM TPHO/LB! BbINOIHCHHbIC 
oTMebHO. Ha OCHOBaHHH BbICKa3aHHbIXx coo6paxkeHHl HanOoulee Mpi- 
rOMHBIM OKA3a/ICA DABOHHOH TPHOL 6H2II. 

Kak MOKa3bIBaloT 9KCICPHMeCHTAJIbHbIC HCCC LOBaHHA HM yKa3aHuil 
HeKOTOpbIX aBTOpoB [1] BeHYHHa HalipAKeHIla Ha anole TakKKCc 
BIMGeT Ha BeIHUHHY HeOalaHca HW Ha cTa6WJIbHOCTh pa6oTbl MOJY- 
JATOpA. 

B mpeaBapHTebHbIX HCMbITAHHAX 6bllO ycTaHOBJIeHO, YTO JIA 
tpHona 6H2I] nan6o.1ee NpHemMemMoe Halps2KeHHe Ha aHoOse JICHKUT 
B upenerax 60-100 6. IpHisas E, = 130 6, nu BblOpaB pa6ouylo 
TouKy cooTBeTcTByIOLLy!O 1, == 1,/ Ald Ml U,, = 70 6, u3 xapakTeph- 
ctHK 6H2IT HaxonHM: 

AU a 60 








Repay ae 

sae tee ree, DO se as a, a ; 

R, = cig) == 7" = FV O2 = o4 KOM; 
AU _ 90 ; ee YO —- Ma 
‘pose 2 9059" p= “BEioe” Len 


CoupotTuBJicHHs YTCUKH CCTKH R’, HR's BLIOSHPalOTCA H3 yCJIOBHA 
OOCCHEYCHHS B3aLaHHOrTO BXOAHOPG CUMPOTHBJCHHS. B mannouw cxemMe 
R’ = RY", = 10 KOM. TakuM 06pa30M, BXOJHOe CONPOTHBAeHHEe MO/Y- 
aatopa R,, 7 20 KOM. 


KoasuuuenT ycHeHisa KaCcKajla Ha OCHOBAHHH (14) papeu 


Sar eee eee er ee 
K = ee = oy Ry OM ere By 17. 
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B kauecTBe BbINpAMHTeIA Gepem mBOuHO 2HON 6LE4I1. 3Hasa tox 
Harpy3KH BBIMPAMHTeIA PaBHbI 2/,,,, HeOOXOMHMOe aHOLHOe Halps- 
*KeHHe EL. = 130 6 uw onpenenuB 43 AMHaMHuUecKoit XapakTepHCTHKH 
OU41] peanunny R,, erKo HalitH BeJIMYHHY BTOPHYHOTO HaNnpAKeHHA 
ONOpHOro TpaHcdopMatopa UX 132 a. 

2. Pacuet koHTypa cBa3H “WA 

KoHTyp CBA3H TIpeactaBsiset co6oli TpaHcopMatTop, BropuyuHast 
H€Nb KOTOPOrO AIA BbINeeHHA NepBol rapMOHHKH HacTpoeHa B pe3o- 
HaHC Ha YacTOTy onopHoro HanpaxKenun f = 400 eu. 

Ha pic. 9 npegcTapnena 9KBHBaeHTHaH cxeMa KOHTypa CBA3H. 
Kak BuQHO H3 (24), 119 NOy¥eHHA OOnbIUerO KOS@MUUHEHTA YCHIEHHA 
HeEOOXOZHMO No BO3MOKHOCTH NOJYYHTb OOJIbUICe 3HAaYeHHe f,,, = 
= oQ Hu p (Kospuunent TPpaHCPopMauHu M3 BTOPHYHOH Lenn B nlep- 
BHYHyl0O). Tak Kak Ha npakTuKe TPYAHO NOyYnTh p>.1, To ayant 
PESyAbTaT, MOKHO OblIO 6b NoWyYHTh yBerHuHBad Q, T. e. B3ATb 
oL, > R;,, HO Mp 3TOM 3HaUHTeIbHO BO3pacTaloT ra6apuTbl TpaHc- 
opMatopa. Tlostomy wis YMeHbUICHHA raOapuToB wmyuule OpatTb 
ol, < R,,. 

OnpeteiHM Benuunny BHYTPeHHErO COMPOTHBJICHHA 3KBHBAJICHT- 
Horo reHepaTopa | 








2R;R, 2-54-35. 108 
SS ee ASI | 
Ri = BR, (64+ 35)-107 = 43-10" om. 
Hatinem ae i N€PpBHYHOK OOMOTKH TpaHcdbopmaropa: 
MPHHAB. oL, = —3?-,  nomy4HM 
_ Rig 48-108 
Ls = a — 2-25-103 — 7,3 cH, 


rye w= 2n f= 27-400 =2500 1/cex. 


Onpezemum unca0 i 
: BHTKOB Me€PBHYHOH OOMOTKH, B3AB x 

eles — 
— 20 X 20 a9 KoTOporo a 


Que = Fy vy, = 0,86-2-2 = 3,6 cm?, 








lL. = 10,2 cm, , = 400; 
Tora 
Ww, = 10! V bck — 10,2-7,3 | 
] 10 0,4 Tq 0; = 104 550-3,6 = 2020 BHTKOB; 


NPHHHMaeM @, = 2000 BHuTKOB; B3AB 
w 
= J = 
p W,’ 
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HOMYYHM YHCIO BHTKOB BTOPHUOl OOMOTKH 
@y == 2000 BHTKOB. 


M3 pesBapuTeIbHoro Nowcueta 6blIO NOJYYeHO, YTO Ais HOJNOTO 
BANOJMICHHS OKHAa MOXKHO HPHHATb JIA IiCPBHYHOL H BTOPHYHOH 
o6moton upoBod TIOJT (4 0,08 sat. Tan ollpe/levicHisl JLOOPOTHOCTH () 
KOHTYPa HCOGXOMHMO OMpCACHTb aKTHBHOC CONPOTHB.ICHHe BTOPH'- 
HOil OOMOTKH. SHAS YHCJIO BHTKOB BTOPHUHOH OOMOTKH, AHAMCTP HPO- 
BONA, YLENbHOe CONPOTHBEHHe MesM WH CPCAHIO!O )WIMHy BHTKa “1CrkO 
HaiiTH COMPOTHBJIeEHHe GOMOTKH. B Hawem mpHMepe r,, = 2300 om. 

BoAHOBOe CONPOTHBIeHHE KOHTYPa 

f 


ca rm +} . c 
a V & = oly = 2,5-10°-7,3 = 18300. out, 
Tora JOGPOTHOCTbh KOHTYPa 
a 18300 
Ce a ee 


Emkoctb KoHTypa C», Boodle FoBOps, MO2KHO paccuuTaTb HO 
H3BeCTHOH OPMye ist pesoHaHCa, HO BCACACTBHE TOrO, YTO Ha pe- 
30HaHC BTOPHYHOrO KOHTypa OKa3blBaecT 3HANHTCABDHOS BJIHSHHC BHO- 
CHMOe CONPOTHBJeHKe NepBHYHOH Welk, TO Tye Cy nNokOupatb 
OUbITHDIM tyTeM. B ;jaHHOH CxeMe Gs= 0,085 MKO. 

BestenctTBHe BHOCHMOrO COMPOTHBJIeHHA B KOHTYP CO CTOPOHbI Nep- 
BHUHOM Wen, JLOOPpOTHOCTh KOHTypa YMeHbIINTCH, IKBUBAJIEHTHYtO 
MOOPOTHOCTH MOXKHO OTPCMEATb H3 JKBUBQJICHTHOH CX€Mbl TpaHcdop- 
MATOPHOTO KOHTYPa CBASH 


oe ~ 


ba “Hes : £. ee 
MO Tye = Qo 18,3-10°-9 > 160 Kom; 
ipumem R = 150 Kom, 


Tora 
9 ane 
jo. 


IF i590 b 8 





Kak HW CHeLOBAIO OKHAATH, PCMEACTBHC BHOCHMOPO COMPOTHBeHIA 
NOOPOTHOCTh KONTYPa 3HAYHTEbHO YMCHDUIMTACd. 
Obit KostpPHUHCHT ycHeHHA ONPeMeAeTCA BS (24) 


—_ » F' pex ti RP a pQ,% RP __ 
K=S-3et) =o Reta 


1,7-10—%- 18,3-108-1,6-0,49 - 150. 105-1 ena 
2(150 -j- 18,3)- 10" c= dt. 
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3. OKCNEPpHMeHTaAbHble HCCeAOBAHMA MOAyAATOpA 


CooTBeTCTBEHHO CXeMe pHc. 3 H NpHBeAeHHBIM BBIIe pacueTHDM 
QaHHbIM Obl H3POTOBJIEH ONbITHDIN O6pa3zel MosyaaTopa. Tpnposuim 
JLaHHbIe OCHOBHBIX 3JIEMCHTOB CXEMEI: 


vi = R — 10 KOM; R —_ R =- 33 KOM: R, — 3 KOM; 
C, = 0,035 xd — noxo6pan B mpouecce ucnbiTaHHs: 


C’ uw C” —cayaT JIA NOMyYeHHA NOHOM GOanaHcHpoBKH 0 
N€pBOH TapMOHHKe WH NOMOMPalOTCH OMBITHDIM TlyTeM. 
B aHHoM o6pa3ue C’ = 0 u C” = 60 mxaukdp. 


PekoMeHAyeTca neppuynylo O6MoTKy 7p2 MoTaTb v3 ABYyX ceKUHil 
CO BCTpeYHOH HaMOTKOH, Mocile Yero COeEAMHATb Hayao nepBoli c Ha- 
YaJIOM BTOPOH CeKUHH HH Ke COCAHHATH HX KOHIIBI. Bularowapsa 9To- 
MY, BHOCHMY1O €MKOCTb B CXe€MY CO CTOPOHbI TpaHcopMaTopa MOKHO 
CBeCTH K MHHHMyMy. | | 

B pe3ybtate 6aJlaHCHPOBKH MOAYJATOPa C NOMOLUbHK) MOTeHILKO- 
MeTpa XR, H Nog6opom C’ uw C”, Ha BhIxofe CXEMBI, Mp oTcyTcTBHH 
CHrHaJia Ha Bxcye, HanpAKeHve HeOaslanca OblIO NOMYYCHO PaBHDbIM 
8—10 us. IIpuyem nanpsxkenve HeGamaHca NpezcTaBaseT mpeumyiite- 
CTBEHHO Me€PeMeHHOe HalipsAKeHHe Cc yacToTow } = 800 ey, T .e. BTO- 
pylO rapMOHHKky. 


CxeMa o6lafaeT 6o7bUIOH UyBCTBHTCJIbHOCTbIO K BeJIMUHHeE BXO;- 
Horo CcHrHaJia. [Ip BxofHom curHate 1—2 me Mogyaauua mponop- 
IWHOHaJIbHaA, HO C HeEKOTCPbIM HCKaxKeHHeM (OpMbI Ha BpIxoge. [pn 
OOMbUMX BXOMHBIX cHrHamax (3—50 me) MOLyAATOp oG6ecneunBaeT 
TpeOyeMyl0 JIMHCHHOCTb, XOpOLyto (opMy KpHBoH Hu HMeeT KOIDDH- 
WHEHT ycHeHHx 10; pacueTHbii Kos@dumnent ycunenna — 11. 

Ha puc. 10 mnpenctaBnena 3aBHCHMOCTD U pivn=f(U, 2) aot 
CAEAYIOWHX JaHHBIX: ; 


+ UO, M6 0 10 20 30 40 50 


Unsure MB 8 100 200 300 400 500. 
(f==400 24) 


IIpH curHasax 6Oojbiue 50 “é@ cxeMa He HCIbITHIBANaACb, HO eCTb 
OCHOBaHHA NMOaraTb, YTO MOMKHO 3HAYHTEIbHO PaCWIHPHTh AMaNa3o0H 
MOAYJIHPYeMBIX CHIHAJIOB. 


Monyaatop nogzBeprasich# HeoOxOAHMbIM HCIbBIT@HHAM B OTHOULIC- 
HHH CTaOHJIbHOCTH BO BPeMeHH HW TpH KOMeOaHHAX Hall pA KeHHA HCTOU-- 
HHKOB MNHTaHHA Ha + 10%. 


B ra6a. | npescrapenbi pesyibTaTh! UCHBITAHHA MpH KOe6aHHAX 
HanpAKCHHA HCTOUHHKOB NHTAaHHA Ha | 10% npn necTa6uan3npoBan- 
HOM TOKe Hakala Hu U,. = 0. 
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Tabauya | 


et rt = Ef 























{ : ' 

Ne HanmpaxkeHHe HCTOUNHKOB eae 
WMTAHHS, 79 HeEOARAnCa IIpumeganun 
gf ry (Comer ten ) Ha BHIXOLC, 

i Hakata  , anofa | MB 
| 100 | 100 8 —10 Vsmepeno fp HCibl- 
2 110 100 72- 90 TAHHAX Bo 1CUCHHE % - 
ae: 90) 100 = | 100—10 | 10: aac. 
4 100 110 }  20-—23 
. 100 YO 21—23 _ _ 
Q . 110 ae 100 | IZ Cra6uapno ipl weibt- 
7 ! OQ) | 100 | hl TaHUH B TeycHHe S&S 10 

whe Sa | = Segoe cues eel) MAG. 

s | 110 | 110 | )) 
a oe ee vo | 20 | 
10 | 106 7 | 100 : s CraOnapnoa pH HCUbI- 


| 

| , ; 
| | TaHHA B ToHeHHe S—1]0 

| 

| 


| | yac. 


V3 jauubix upHBeeHHbIX B TAG. | cmeayeT, To H3MeHeHHe “Ha- 
HPsSOKEHHA WHTAHHA Wa 10% B 6oO.1bWIeH CTeMeHH BJMAeCT Ha BeVIH- 


Ubu 





Yes res = f (Ugo) 


Yb uige 
Pue. 10 
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YHHY HeOaslaHca H NMpakTHYecKkH He BAMAeT Ha CTAG6HIbHOCTh BO Bpe- 
MeHH. CxeMa HanOoslee 4YBCTBHTeIbHa K H3MeHeHHIO HalpsKeHusA 
Hakana JlaMn. Jf ycrpaveHus 9TOrO ABJIeHHA B CXeMe TIpezycmoTpe- 
Ha CTAOWJIH3AUNA TOKa HakaJla amMmbt 6GH2T1 c nomowtpio O6apettepa 
0,3517-35, Oaroqapa YveMy H3MeHeHHe HanpsxKeHHA HCTOUHUKOB MH- 
TaHHA Ha + 10% mpakTHyecKH He OKa3bIBaeT BIMAHHA Ha pa6oTy Mo- 
Ayaatopa (cm. nn, 6, 7, 8, 9 Ta6a. 1). Hanpsxkenue Hakana Ha vam. 
ne 6H2IT Heo6xoqHMo ycraHcBuTb paBHbIM 6 6, Tak KaK IIpH MOHil- 
*KCHHOM HallpHKCHHH Hakala JIaMna pa6otaeT 6oee cTaG6HJIbHO. 


BpiBopi 


1. IipovspenenHbl aHanu3 G6aJlaHcHoro MonyaARTOpa Ha Tpuomax 
C AHOAHBIM MIMTAHHEM OT NepeMeHHOPO TOKa MOKA3bIBaeT, YTO MOMLYISI- 
TOPbl NOoAO6HOro THNa B MpocTeHuwemM ucnowHeHHH (pH. 1) He oGecne- 
4YHBalOT MOAYJIAUHIO MaJIbBIX CHrHasoB (0O—100 me), BcnenacTBHe oTIIO- 
CHTCIbBHOFO OO/IbWOrO JIOKHOTO CHrHasa Ha BHIxone (0,5—1,5 B). 

2. CxeMa MOgyatopa (pue. 3) o6ecnesnBaeT npeoOpa30BaHHne 
CHrHadia B Npegetax 2,3—50 me, NOSTOMY OHA MOKET ObITb HCNOuIb- 
30BaHa B YCHJIHTeIAX MOCTOAHHOTO TOKa MaJIbIX CHTHAJIOB, B CwlegsI- 
IHX CHCT€MAX C BbIXOAOM Ha IlePEMeCHHOM TOKe H APyrux ycTpolicTBax 
nogo6uHoro Tuna. 

3. BanaHcHbii MOLYJIATOP, BLINOMHEHHBI no cxeme puc. 3, cTa6u- 
JI€H BO BPe€MeHH H IPH KOVIEOAHHAX HAllpAKeHHA HCTOUHHKOB NWTAaHHs 
Ha -+ 106%, 

4. PacuetT, npou3BeqeHHbIii MeTOMOM pa3loKeHHA OMHONOyne- 
PHOAHOPO HalMpAKeHHA Ha COCTABJAIOWIHe C MOCMeLYIOWHM BbIeIC- 
HHeEM NepBOH FapMOHHKH, NO3BOJAeT NOJYYHTh OCHOBHbI€ COOTHOLUCHHS 
B MOJyJATOpe (KOsuUHEHT ycHeHuA, BeEMHYHHY HeOamaHca, MHHH- 
MaJIbHO-BO3MOXKHBIM CHrHaJI Ha BXOJe), a TakKe NpousBecTH BbI60p U 
PpacueT OCHOBHbIX 3JIEMeHTOB CXeMBI. 

O. OKCNEPHMeHTAJIbHbIe HCC.1eELOBaHUA ONbITHOTO o6pasila MOsy.1sa- 
TOpa, BbINOJHEHHOrO COrlacHoO pacueTa, NOATBEpKAalOT pacuerTHble 
AAHHBIC: SKCIEPHMEHTAJIbHbIH KOSPDULHEHT yCHeHHA NO HanpsxKe- 
Huo K,, = 10; pacuerueri Kosdbdunnent ycunenua no HalipAKEHHIO 
K, = 11. 
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Kano. mexx. nayx E,. I. BOJIKOB, 
Aloxm. mexn, Hayk, npod. K. H. KPbIJIOB 


®OPMHPOBAHHE 3JIEKTPOHHOFO MYYKA MATHUTHDbIM 
NOJIEM, HCKA)KEHHbBIM B OBJIACTH KATOJIA © 
®EPPOMATHHTHbBIMH TEJIAMH 


Brenenne 


Alo HacTosulero BpeMeHH BONpoc O BO3MOKHOCTH (POPpMHpoBaHHsT 
CXOAAMIHXCA SJIEKTPOHHBIX MOTOKOB G6ONbIWOH MpOBOZMMOCTH ¢ TO- 
MOINbIO MarHHTHOFO NOMA elle Maso H3y4eH. 

B MOUIHBIX 3J1€KTPOHHO-AyyeBEIX npHOopax ana dopMupopanua 
CXOAAUIMXCA S/IEKTPOHHBIX NYYKOB OOLIYHO HCHOUIb3yWOTCA 3IEKTPOCTa- 
THN€CKHe MOKycupyloulHe ycrpolictsa. Hannune B mpH6opax 9»Toro 
THMa SKBHMOTCHUHAIbHBIX YYaCTKOB 3HaUHTeAbHOL IIPOTAKEH- 
HOCTH BBISbIBAeT HeEOOXONMMOCTh MPHMeHEHHA MarHUTHOrO nossa. 
Ha3Hayenve MarHHTHOrO nova NpH 9TOM CBOQHTCA K NOAMepKaHHlo 
NOCTOAHCTBA AHAMETPa ciOpMHPpOBaHHOTO oToKa 3JIEKT POHOB, 
HCIIPaBJICHHIO €ro (OPMBI C MOMOUIbIO KOPOTKHX MA@rHHTHbIX JHH3 HAH 
K KOMMe€HCallMH B3aHMHOTO PaCTaKHBaHHA 3/IeKTPOHOB B NOTOKAaX 
HeCJOMKHOK KOH*urypauun. B nepeucenHpIx Cy4aax HaJMUHe Mar- 
HHTHOTO MOA B OOACTH 9eKTPOCTaTHYeCcKOrO ycTpOlicTBa ABIAeTCH 
HeKeNAaTebHBIM dakTOM. He6aronpuHsaTHoe ero BAMAHHeE B O6NacTH 
KaTONa Ha 3JI€KTPOCTaTHYecKoe dopMHpoBaHHe NoToKa yCTpaHaAetca 
MECTHOH MArHHTHOM SKpaHHpoBKo HAH CHeLHaAbHBIM NOA60pomM pac- 
NPe€Ae€HHA MarHHTHOrO Nowa. U3pectrun takxKe cly4aH, KOrfa B He- 
KPaHHPOBaHHbIX JJIEKTPOHHbIX MYWIKaX MarHuTHOe nose HCNOJIb3yer- 
CA MIA PeryJHPOBKH CXOMHMOCTH 93/IEKTPOHHOTO noToKa. OnHako, c 
TOYKH 3peHHA POPMHpPOBaHHA NOTOKa MAarHUTHOe Mone HrpaeT 37ecb 
JIMUIb BCNOMOFaTeJIbHy1O POuIb. 


Co3aHhe 91eKTPOHHO-onTHYecKO;I CHCTEMbI, B KOTOPOK dopmupo- 
BaHHe CXOMAWerocH NOTOKAa 3IEKTPOHOB OGecneyHBaJOCh 6BI rJlaBHbIM 
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06pa30M HJIM TOJbKo C NOMOWbIO MarHHTHOrO NOMA, MpeACTaB/AeT He- 
COMHeHHbIit MpaKTHyeCKHH HHTepec, Tak Kak PeleHHe 39TOH 3aayuH 
OTKPbIBAeT ONOJHHTebHbIe BO3MOXKHOCTH MPH KOHCTPYHpOBaHilh 
QJIEKTPOHHBIX NMpHOopos. B yacTHOCTH, NOABIAeTCA BOSMOXKHOCTH HHO- 
ro B3aHMHOrTO pacnoOJIOKeHHA KaTOAA WH JIEMCHTOB cbokycupyrollei 
CHcCTeMbI. BbinosHeHHe (OKyCHpylOllen CHCTeMbI Kak KOHCTPYKTHBHOH 
uacTH BaKyYMHOro MmpHOopa CTaHOBHTCS HeOOAZATEJIbHbIM, BBHJLY TOVO 
UTO IIPH 3TOM OHA MOKET ObITh PacnooKeHa BHC BakKYYMHOTO Hpil- 
6opa. 

TIpakTH¥ecKH BeCbMa 2KEJaTeIbHO OCYLICCTBAATS (bopMHpoBaHne 
(7. e. POKYCHPOBKy) H NOAMepxRKaHHe Ha HeEOOXOAMMOH WIKHe NOCTOSH- 
cTBa AMaMeTpa COKYCHPOBaHHOrO y4kKa NPH MOMOULH OAHOPO OCHOB- 
Horo cojeHoHa, BecbMa IleHHbIM ABHI0Cb Obl OCYHLECTBIC Ie (CKVCH- 
POBKH MPH J1I060M pacNoNOKeHHH WIeEKTPOHHOTO MYIKa BHYTPH CO.1e- 
HOMMa, KOrfa OCb ero NapaelbHa CCH CHMMCTPHH COJICHOK La, HO He 
o6A3aTeNbHO c Heli copnamaeT. OgHako TpeOcBaHWA K MarHHTHOMY 
noo, C TOUKH 3peHHA ero KOHMHrypalinn, AAA (POpMHpOBaHHAA HU yAep- 
0KaHHA CPOPMMPOBAaHHOrO NykKa Pa3sJiM4Hbl, B To BpeMHA Kak oOpMH- 
poBpaHie MarHHTHOrO NO.1A Tpe6yeT HEOAHOPOAHOFO OCECHMMETPHYHOLO 
NoJIA, JIA nowwe pk aHHA MCCTOAHCTBA AHAMEeTPa MKelaTe.1IbHO NC.1C 
OJIHOPOAHOE. 

Bropoe Tpe6oBaHhe — HecoplaeHHe ocell CHMMeTPHH NyuKa UH CO- 
@HOHMa, HCKIOUaeT BOSMOXKHOCTh OAHOBPeMEHHOTO HCHOJIb3OBaHH st 
KpaeBoro acpdekta coseHouda ANA (bOKYCHPOBKH H OMHOPORHOre: NOWH 
BHYTPH COvIeHOHAa {18 MOAepKaHAA NOCTOAHCTBA yuaMetpa liyuka. 
TlostoMy HaMH ObLIH NpoBeseHbl HCC/EOBAHHA BO3MOXKHOCTH (POPMH- 
poBaHHA 3IEKTPOHHOrO NydKa. MarHHTHBIM MoeM, HCKaKCHHDIM B 06- 
nacTH KaToga (beppoMarHuTHbIMU TewaMH. Hyxke MpHBOANTCH onHca- 
uve HCc1eOBaHHH H UX PesYJIbTAaTHTI, 


1. OGmHe coo6pakenna K NOCTAHOBKe 9KCHEPHMEHTAa 


OcHoBHoe HanpaBlenHe 9KCNepHMeHTa COCTOAJO B M3YYCHHH BAH 
HHA CXOMAULEPCCA MArHHTHOrO Noa Ha yuacTKe, MpHleraqolueM K Ka- 
TOAY, Tle MOTOK 3€KTPOHOB NOABEPIKCH meHcTBHIO ycKOpsrollero 
gJJeEKTpHYeCKOrO MOA. 

IKcnepHMeHT Obl NOCTaBJeH TaKHM 06pa30M, 4TOObI ero Pe3syib- 
TATLL MAKCHMQJbHO MPHOH3HTb K YCOBAAM BOSMOMKHOrO MpakTHMec- 
KOrO NpHMeHeHHA. 

TlocuienHee O6CTOATEMLCTBO TOTPeOOBa/io NOHCKOB H oTé6opa cnoco- 
60B NOJyYeHHA CXOAAULErOCA MAPHHTHOFO NOTA MO NpH3HaKky HX Mpak- 
THYeCKOH MpHrOMHOCTH H KOHCTPYKTHBHBIX yno6ctTs. Tipu atom pEi6op 
6b OCTAHOBJeCH Ha HCMOJb3SOBaHHH MeCTHDIX necbopMallnih OAHOPOL- 
HOrTO MArHHTHOPo M01A C NOMOLLbIO (PEPpPOMArHHTHHIX TC. 

Bo3pactanve HanpsxKeHHOCTH MarHHTHOTO NOTA B MIPOMCKYTKE 
KATOM-aHON H, CIeMOBATEIbHO, CXOJMMOCTb CHJIOBDIX JHHHH B Hampas- 
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JICHHH ABHOKEHHA 3JIEKTPOHOB MOryT ObITb NOAYYeHHI NpH pasMemennHy 
(beppoMarHuTHOrO aeMeHTa c TBWIbHOM CTOpOHbI KaToga. K paxkuu 
AOCTOHHCTBAM Takoro cnoco6a nomyuenus CXOMALLErOCA MArHHTHOro 
NOW MOKHO OTHECTH cwezyIoUlee: | 


1. Hanuune deppomaruutuoro oTEMCHTa He NpenaTcTByeT nogsep- 
*KaHHIO CPOPMHPOBAaHHOrO. NoTOKa SEKTPOHOB C NOMOLIbIO ONOPOs- 
HOrO MarHHTHOro nossa. 


2. Balaronapa ECTECTBEHHOMY COMPS KeHHIO OAHOPOAHOrO H PoKy- 
~Hpyloulero NomeH uckmoyaetca nx BSaHMHOe BJIHAHHeE H, caenoBa- 


TCIbHO, HEOOXOMMMOCTh B3aHMHOTi MarHHTHOH 9KPaHApoBKH cooTReT- 
CTBYIOIMHX Y4ACTKOB NoToKa. 


3. DeppomarsuTubiit SIEMEHT JOCTATOUHO yasleH OT KaTOa H 30- 
Hb POPMHpoBaHua NoTOKa, 4TO cnoco6OcTByeT NOHMKeHHIO pa6ouelt 
TEMNepaTypbl H COXPaHeHHIO MarHHTHbix CBOHCTB HCNOvIb3yemMoro Ma- 
TepHaa. 


4. Boe semeHThi KOHCTPYKUHH, o6ecneyHBalomne POpMupoBaHue 
H NOANep Kanne 31eKTPOHHOTO NOTOKa, MOryT pacnovlaratTbca BHe Ba- 
KYYMHOH OOon04KH mpHOopa. 

Pacnpenenenne yCKOpsollero a1eKTpHYeCKOro NonA ObLIO BbI6pa- 
HO TaKHM, YTOOL! OHO COOTBETCTBOBaJIO Clydato NMpoctehiwwei cuctempl 
WIEKTPOMOB, He HMelOWeH MONOMHATeABHEIX YCTPOHCTB WIA nonyyeHns 
STeKTPOCTATHYeECKOH POKYCHPOBKU. Takomy Tpe6opanu, B “YaCTHOCTH, 
YAOBJETBOPAeT NOE NAOCKO cHcTeMBI QI€KTPOAOB C A@HOOM B BHC 
AvaparMbl, KoTopoe AapakTepu3yeTCH pacceHBalolluM jelicTRHeEM Ha 
SICKTPOHHbBIN NMOTOK. 

Alia KOHTpousg CXOAHMOCTH WH rpaHHt PopMupyemoro 3JIEKTPOHHO- 
rO NOTOKa Oba co3qaHa MOeND IJIEKTPOHHO-ONTHYeECKOH CHCTeMbI C 


2, IkcnepHmentaspubie HCCAeROBaHHA 


A. Tlonyuenue yx HCCHEROBAHHE MarHHTHoOro no- 
AA HEOGXORUMOG KOHMUrypauHyH yx HanmpAKeHHOCTHY. 


MaTHHTHbIX ONMJIOK, 3aTeM 6ou1ee TULaTeJIbBHO, — MeETOZOM QJIEKTPOCTa. 
THY€CKOH aHasiorun 4, HaKOHeEll, MNPOH3BONHJIHCh H3MepeHHA Haripa- 
*KEHHOCTH NOJIA BRON OCH CHCTeEMBI OaJIMCTHYCCKHM MeTOJOM. 

Kak noka3aau MCBITaHHA, HaHOOee G6laronpHATHbIe Nona MOryT 
ObITb NOYYeHI IPH CO3MaHHH B WeHTpaTbHOM yYacTH BCNOMOraTe.b- 
HbIX MeppoMarHHuTHBIx Teq MarHHTOABUM yer CHJIbI, BCTpeyHOoH no 
OTHOIWCHHIO K NOJIAPHOCTH BHeLIHero eopMupyemoro nous. Betpeu- 
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OT) QO 
HAA M.ILC. OCYIMECTBIANaCh TyTeM npomnyckanisa TOKA eae ae 
HanpaBeHHaA uepes OOMOTKY HEOOJbIUOH KATYIUKH, PacnoJOKel 
Ha WeHTpabHol yacTH PeppoMarHHuTHOro 9J1EMeHTA. 


———— 
mK xx > Od 
Seeetaete 

SOLAS: 





Puc. | 


B 93TOM cayuae H3SMeHeEHHE HallpsxKeHHOCTH MarHHTHoro de 
slonb och X wMeeT XapakTep, MOKa3alHbIN Ha puc. 2, rae No a 
OPAHHAT OTMOXKEHO OTHOWCHHE BC/PANED! noma H, kK HewePpopMups 
BAHHOMY M010 BHYTPH CoeHOu a Hy. 


Ha puce. 3 npeactaBJleHa 3aBHCHMOCTb paccrosuua — Xy eee 
rpaHuuel dpeppoMarHuTHOrO gyieMeHTa @ H TOUKOH C alae ‘ 
ro Noa OT COOTHOLWIECHHA TOKOB 
*KEHHOCTbIO MAarHHTHOTO § NO | ee 
i uTO 9TO PaCCTOAHHE OP 
efi KaTyluek. Baugy TOF, | 
eet ogi ont O 3JIEMeHTa OT KaTO- 
ive (beppoMarHHuTHOr 
eiseT HeOOxOTHMOe yale! a 0 i 
a NOABIAeCTCA BOZMOXKHOCTh NOMEMLATh dbeppoMarHHTHDIN 31eMe 
b 
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Ha Pa3/JIHYHbIXx PaCCTOAHHAX, To 


Aus aOKOR. nOupaa COOTBETCTBYIOLHe- COOTHOILEe- 





Puc. 2 


Kak BHQHO 43. NpHBeReHHDIX rpa@uKkos 


» CXOJAHMOCTb MarH 
NOAH MOKEeT ObITb o6ecneyena ake npu Pnare 


3HAYHTeCJIBHOM YHavJIeHHH OT 
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rpaHuy, deppomaruuruoro ITEMEHTA, YTO CBHNETEIbCTBYeT C BO3MOX- 


HOCTH NOMCLLCHHA PeppoMaruutuHoro QJICMeCHTa Ha SHAYHTeJIBHOM 
PaCCTOAHHH 3a KaTOJOM. 


B. BakyyMuHas uacth M O- 
Aeww. BakyyMyaa yvactp SKCNepH- 
MCHT@JIbBHOH yCT@HOBKH H306paxkena 
Ha pwc. 4. Ona BkilouaeT B cebs 
OKCHAHBIH MOAOrpeBHbI KaTog TopLlie. 
BOrO THMla HW C€KILMOHHPOBaHHbIii aHOM, 
COCTOAWHH H3 NATH Avadparm, or- 
BEPCTHA KOTOPbIX HMeIOT MaMmetp 
PaBHbIH 0,9; 0,75; 0,5; 0,35 AUuaMmetpa 
KaTowa. Ha sce cekuHu aHona R po. 
Hecce HCMbITaHHA NMOMaeTcA ONHH H 
TOT *Ke noTenuHat Uy = 400 — 5004. 
OTeIbHbIC BLIBOJBI OT C€KUHH N03Bo- 
OT H3MEPATh pacnpenenenne anexk. 
TPOHHOrO TOKa MexKAYy Quadparmamuy. 
B3auMuce pacnouoxenne OTGJIbHbIX 
*ICMCHTOB MOJEJIH, MOHTaK H reo- 
METPHYNe€CKHE pa3Mepbl yKa3aHbI Ha 
puc. 4, Qnextpwyeckas cxema BKJIIO- 
NeHHs MOR@IH moKa3aHa Ha puc. 5, 
PacuetHoe 3HaueHve «Ne@PBHaHca» 
MoneaH CocTaBisetT G=3-10-* a/g*ls. 

Moutax SMEKTPONOB BHYTPH cTeK- 
JAHHOTO OaJIOHa ocyitecTBeH Ta. 
KHM O6pa30M, uTO beppoMaruutuniii 
S/IEMECHT, PACNOJIOKEeHHBIA BHE BaKYYMHOH MOJeH, MOKeT 6biTh lIpH- 
OuIMKeH K pa6ouelt TOBEPXHOCTH KaTOMa Ha paccTOHHHe go 35 MM, 
NTO COCTaBJIAeT 1,75 AWaMeTpa Katona. 





3. Pe3yabrathi SKCNepHMeHTa 


Hccneqopanve 3aBHcuMocty TOKOpaCnpeneeHHA B MOgeEH oT 
BCJIHMHHBI M.J.C. M@rHHTHBIX KaTylueKk NPOW3BOAHJIOCb NpPH HcnovWIb30- 
BaHHH MePPOMarHUTHbIX a1eMeHTOR A €, H306paxKeHHBIX Ha puc. I. 
B3auMHoe pacnonoxenne MarHHTHBIX KaTylleK, deppomaruutuoro 
ICMEHTa H BaKYYMHOli MonenH B Npowecce H3MepeHHH nokKa3aHo Ha 
puc. 6. 3% 

Ha puc. 7 npuspogstcs THNHYHbIE KPHBbIe, MOKASBIBaIOLHe 3aBH- 
CHMOCTb TOKONPOXOKAEHHA B MOReEAM OT M.2.C. Pa3MarHHunBaliiels 
KaTywkH AW, ceppomaruutuoro aeMeHta O. Kpusbie Ha 3ToM 
PHCyHKe COOTBeTCTBYIOT TORONPOXOMKACHHIO Yepe3s AMadparMsl, qua- 
METP KOTOPBIX cocTaBunerT d/d,, =0,5 u d'd,. = 0,35 QWaMetpa Ka- 
TOMA. 
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Ha pucyukax 8 u 9 noka3anbr KPHBble TOKOPacnipeseneHHA, Mouy- 
TCHHbIC MPH H3MCHEHHH M.J.c. semeHta AW, 4 M.Z.C. BHELIHEell Ka- 
Tyuku AW, B cayyae ucnOb30BaHUA aeMeHTa e. 


[ty 100% 





Ty: 100% 





Pue. 9 
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BhiBoyb! 


1. PopMupoBaHHe MAaTHHTHBIM NOJeM, HCKAKCHHDIM B o6acTH 
KaTOa (eppOMarHHATHbIMH TeTaMH, MpeAcTAaBACT COOOH IpaKkTH- 
UCCKH PasPeLIHMY!O 3aMayy. | 

2. B mpeaiaraeMOM BaphaHTe ‘ICKTPOHHO-ONTHUCCKOH = CHCTCMDI 
yCTAHOBJICHA 3aBHCHMOCTb CXOAHMOCTH QEKTPOHHOTO HOTOKA OT Ha- 
I psKEHHOCTH MArHHTHOPO NOAH HaJHNHC €€ ONTHM@JIbHbIX 3Ha4eHHH. 

3. Tlonyueno ABYXKpaTHoe CKATHE BIEKTPOHHOTO MOTOKA pH TO- 
KoNpoxoKAeHHH Gosmee 90%, H TpexkpaTHoOe — MPH TOKOMPOXOK ACHHh 
6oee 60%. 

4. YcTaHOBAeHO, 4TO HanG6olbulec BO3MO%KHOe CHKATHE NOTOKA 
YBCIHUHBaeTCA C POCTOM HallpsKCHHOCTH OMHOPOAHOTO MarHHTHors 
HOJIS BHELIHeH KaTYLIKH. . 

5 ONTHMaslbHOe COOTHOWIeHHe M.J.C. BHeELIHeEH H PpasMarHHunBalo- 
wleH KATYLICK COOTBCTCTBYCT HYJeCBOH HalpAKeHHOCTH MarHATHOrO 
HOA Y IMHTTHPYIOULeH MOBEPXHOCTH KaTOa, H NOTOMY 3aBHCHT OT 
PaccTOAHHA Me*K Ly rpannuel (beppoMarHHTHOrO WICMCHTA H KaTOJLOM. 

IIpopenennble HCC1eLOBaHHA LaloT TaKKe OCHOBAHHE OK HLATb 
VAYUINEHHA HOYYEHHBIX PC3yIbTATOB MPH RadbHeHweH paspadoTKe 
paccMOTpeHHoro MeTOAa (hopMHpPCBalHsl ICKTPOHHBIX MOTOKOB. 


Hocrynnaa 20/VIE 1957 r. 
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Kano. mexn. rayx, doy. A, JI. ATPHUKHE 


TEOPHA OAHHOYUHON SJIEKTPOCTATHYECKON JIHNH3bI 


OjMHOUHAR 3ICKTPOCTaTHYeCKa JIMH3a ABAACTCA OLHUM H3 OCHOB- 
HbIX 3JIEMEHTOB S/IEKTPOCTATHYeCKOrO BIeKTPOHHOrO MHKpockona. Ee 
CBOHCTBa ONpefeAlOT KaYecTBO H306paxKeHna, paspewalollyo cno- 
COOHOCTb H yBeIH¥eHHe mpH6opa. 


B MaHHOM CTaTbe paCCMaTPHBaeTCA IPH6IMKeHHbI MeTOr pacue- 
Ta OQHHOUHOK JIHH3bI, KOTOPbIN NO3BOJIAeT aHasJIMTHUeCKH OnpeeHTh 
NO Pa3MepaM JIMH3 HX OCHOBHbIe ONTHYeCKHe Napametpnl. Yuntpipasr 
HEKOTOPY!IO = [IPOH3BOJIbHOCTb ony- 
Il@HHH, Ha KOTOPHIX NocTpoeHa 
TEOPHA VJIMH3bI, ObWIH mMocTaBJIeCHHI 
ONbiITbl Mo MpoBepke  BbIBeeCHHBIX 
opMy.1. Pe3ybTaTbl OnbITOB MpHBo- 
ATCA HMKe, 

OnuHOUHaAA = auleKTpocTaTnHyecKad 
JIMH3a4 C OCHOBHBIMH pa3MepaMH N0- 
Ka3aHa Ha puc. | uM COCTOMT H3 Tpex 
TOHKHX AHadparM C KpyrvibiMn Ot- 
BepCcTHAMH, JIA BbINHCeHHA ONTH- 
4YeCKHX NaPaMeTPOB JIHH3bI, Kak H3- 
BCCTHO, OCTATOUHO 3HaTb TpaeKTOPHIO , 
SJIEKTPOHA, KOTOPBIM BXOJHT B JIMH3y Puc. |. Cxema ONHHOUHOH 91eK- 
NapajesbHO omTHyueckoH ocu. Pac- TPOCTATHNCEKOM JIMHSDt 
YET TPaeKTOPHH 3ICKTPOHA MO>*KeT 
ObITh MPOH3BeEMeH C MOMOLLbIO OCHOBHOTO AupiepenuHabuHoro ypas- 
HeHHA NapaKCHaJIbHOM 3JIEKTPOHHOH ONTHKH, KOTOpOe HMeeT Bug [1] 





ar , dr 7 
«4 O(2) Gar + 202) 4G + O'(z)r = 0, (1) 
rye (z) — pacnpegenenne notenuvada BAOMb ONTHYeCKOH OCH JHH- 
3bl. 
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M3 (1) MbI BHANM, UTO JIA ONPeACACHHA TpacKTOPH 9TeKTPOHA 
B WepBylo OYVepeb HeOGXOAHMO HalitH pacipesetenie NOTCHUMA-Ta 
BAOMb OCH AHH3bI “4 (z). 


1. Onpemenenve pacnpesesteHna NoTenWnada 
B1Ob ONTHYECKOH OCH JIHH3bI 


CrporHit TeopeTHUCCKHH Ppac4crT pacnpeACIecHHA NMOTCHUHala B 
THH3e Ha ocHoBe ypaBHeHHs Jlattaca ABAAeCTCA SaTPYAHHTEIbUDIM, 
Hostomy 6blia clelaHa nonpirKa |2, 3] nocTpOHTb (yHKILHIO — (zZ) 
PaclipeCeHHA NOTEHLMaa MO OCH, KOTOpaA yAOBMeTBOpANA Obl rpa- 
HHUNbIM YCIOBHAM WH B TO %Ke BpeMs Oblla MoCTAaTOUHO TOUHOH H 
HpocToH Is! BOSMOXKHOCTH eC TIPHMCHeIIHA TPH PelleHHH ypaBHCHHA 
(1). Jlaa onpenenenusa bynkunn (Zz) peulenne ypaBHeHHs Jlanaaca 
NPOHSBOAHTCH WI KAKAOTO WieKTPOLAa B OTACbHOCTH C MOCJC/LYIO- 
HLHM JIHHefHbIM OObCAMHEHHEM NOTeHUHAOB 3THX aWeKTpPoAoB '. Fe- 
CKOJIbBKO HHOH NPHOWKCHHSIN MeTOM pacueTa paciipenaesenHA HOTCH- 
Hasta mpewiaractea B pabote [4]. 

PacnpeseteHve MOTCHIMaa BAONb OMTHYCCKOH OCH KPYrPIOH TOI- 
Koi WHadparMel, HMeloilleH MHaMeTp oTBepcTua 2R wu NoTeHuHa Vo, 
MOKCT 6bITh NOACUMTAHO To (opMy.ic |95] 


Bye R a i, 
(D(z) a Vo ae Fie z si “ee (E,—E.) (7 arctg R a i 1] ‘ 


rane E, u Eo — Nalips*KeHHOCTH XICKTPHYECKOLO OJ COOTBCTCTBEHHO 
ceBa H CclipaBa oT AvadparMbl. 


SIro BLIpaxenhe ist M (Zz) TakxKe MOKHO TepelHcaTh B BUILE 
@(z) =a + bz |- czarctg BR: (2) 


Jlaa OAHHOUNOM TpeXxsIeKTPOAHOH AMN3bI MBI 6yAeM  NpeANota- 
raTb, UTO NOTCHUHAT Ha OCH, NOJYUAIOUIMHCS B pe3y/ibTaTe COBMECT- 
HOroO BOSLCHCTBUA TpeX XIEKTPOAOB, MOMKeT ObITh NpeweTaBsen H- 
HCHHOH KOMOHHaAlLHeH MOTCHUNAJOB, HABORUMBIX KarKAbIM 2TCKTPO/LOM 
8 oTmenbHoctH. TIpumem, uto 1 (2), Po(z), Os(Z) — norenuuabl 
Hil OCH, CO3/LABACMbIe COOTBETCTBCHHO UCHTPaIbHbIM, HPaBbiM HH JIC- 
BLIM QICKTpowaMH. Torfa coriacHo (2) mouyyaem: 


D(z) = a, + 0,2 + C2 arctg a : 
1 


Do(Z) = Ay -| 0o(Z2—2) -i- Co(Z — Zp) arctg ae 


- 


(D5(Z) = ay | 3(Z + Zo) -F C5(Z -}- Z) arctg a 


1 Takoe wHHeliHoe OG6beAMHEeNHe NOTEHUNAIOB ABJIAETCH LO HCKOTOPOH CTCICUM 
HPOH3BOAbDHEIM H MOSTOMY BHIBEAeHNbIe POPMYILL HyKLalOTCH B SKCMePHMelTA- 
HOH mpoBepKe. 
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JIMHeHaA KOMOUHALLMA STHX TPeX NOTeHUMATOR, NpHHHMaemMas 34 
ACMCTBUTEIbHOe pacnipeweseHHe NOTCHWHAa BAOb OCH TpexaJeKTpOs- 
HOH JIHH3bI, MOKEeT ObITb NpeACTaBeHa B BHe © 


M(z)-- A 4+- Bz + Czarctg Re + D(z-—-2) arelg . +- 
+ E(z -+ 2,) arctg ee (3) 


TloctosuHbie Koasdduunents A, B, C, D, E onpenenswtca 3 
Biwa pynkunn P(z). Jinn3a aABAneTcA CHMMeTPHUHOH OTHOCHTEAbHO 
nsockocTH 2 = 0. Hostomy dyukuna © (z) 6yaer uetHof. U3 yeno- 
BHA YETHOCTH MbI nNoOJy4yaem, uTO B=0 u D=E. C apyroii ctropoun 
‘) (Zz) B 6ecKOHeYHOCTH AOMKHA OCTABATbCA NOCTOAHHOHK, TaK KaK B 
GeCKOHeYHOCTH Non HeT. M3 sToro yculoBua clenyeT, uto C= — 27). 

Takum o6pa3om, (3) cogepxKHT BCero JIMUIb ZBe Mpov3BOsbHHIe 
NOCTOAHHBIC, KOTOPbie MbI OO603Ha4HM Yepe3 a HK OD 

Zz yy 


D(z) -a-!- 6 (2-20) arctg - 7 an +- (Z--2,) arctg 
| 





Ze arcs a |. (4) 


Alaa onpefeleHia KOspuuveHTORB a u Bb NpHMeM, 4TO NepemeH- 
HOH B (4) sBJAeTCH He BeHUHHA 2, aR,. JipyriMu CJIOBaMH, MOXKHO 
PaCCMATPHBaTb Ce@PHIO JIMH3, Y KOTOPHIX WeHTPaJIbHbIil 31eKTPOD HMeeT 
nNepeMeHHBIM AHaMeTp 2A). Jina MagbIx 3Hayenui R, 

T R, 


) ine i (9) 





Zz 
arctg ~p- = 


C yuetom (5), B Mpenete AIA WeHTpanbHOro 93eKTpofa na 
OCHOBaHUM (4) MOXKHO HanHcaTb (Z-> 0, R, Mauio) 


zy 
V, =a--26( z, arctg e+ Ry). (6) 
CopepiieHHO aHaJOrvyuko WIA MpaBoro BHELIHErO BIeKTPOa HMeeM 
V,=a+b( 2z,arctg 2 — 22, arctg <2 — R, ). (7) 
2 1 
Hs (6) x (7) 
ie ae ed sd ® 
. a-= V, — 2b ( R, t 2) arctg a (8) 
b= — (V.—V,) | 2R, + 22, arctg ~~ — 22, arctg ae + 
2 2 
I 21) —t 
oa ti 2Z arctg “R, -f R, | ° (9) 
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Takum o6pa3om (4), (8) uw (9) nOmHOCTbIO ONpezelAtoT pacnpe- 
jlesIeHHe NOTCHUMaa B 3aBHCHMOCTH OT TeOMeTPHYeCKHX Pa3MepoB 
JIMH3bI H NOTeCHUHAIOB Ha 9aJekTpomax. Ha mpaktTuke O4eHb YacTo 


~ 
“~() 


R > 3. B 9TOM culyyae MOXKHO 3a€MCHHTh 
2 


b <== —s —— geen . (9a) 
YR, -j- 2z, arctg R, 


Kak Mbl yBHAHM B Ja/bHelleM, Ha MapaMeTpbI JIMHSbI B CHIbITOH 
CTCNCHH BJIHSICT NOTCHIHal B WeHTpe CpeAHero aeKTPOAa H B LeHTpe 
BHeINMHX sdeKTposoB. Tlomaraa B (4) z= 0, c ysetom (8) # (9a), Mo- 
AY4HM 

fe an 
(0) = Vj -— tS 
1 arctg 7 
+p aClR R 


(10) 


Uro6bl OUPCLGIHTb TOTeHILHas] B WeHTPe BHEHIHHX 31EKTPOJLOB, 
B (4) nojaraem 2== 2) Hc yuetom (8) u (9a) Nowy4yHM 


Rs 
4: 





D(z.) = V, + (Va-Vi) J 1 (11) 





ray Zz 
1 + ——arct 
aie eed 

Ha puc. 2 ipHBeweHa KpHBad paciipesedeHHA NOTeHUMaa BAOMb 
ocH (CHMOWHA JIHHHA), MOCTpoecHHaA Mo (4) Qa JIMH3bI, MOKasSaHHOli 
na puc. |. Sta KpHBad OOHapyxAHBaeT napa6oulMueckuii XapakTep 
H3MCHCHHA BOJH3H Hatasa KOOpAMHaT H Hayne DByX TOWeK NeperH- 
6a. IleficrpuTebHo, (4) BOH3H OT HayaJia KOOPJIMHaT IPH MaJblX 2 
MOXKHO 3amHCaTb B BH 


22 
R, 





D(z) = = -b | Lian arclg > “FOO ro A os Be". (12) 


Uro6pi HalitH TOUKH TleperHOa B KPHBOH PpacnpeAeIEHHH NOTCH: 
Hala, HCOOXOLHMO IIPHPaBHATb HYJHO BTOPY!O HPOK3BOMMYIO OT (4) 
Pb’ (z) ~ QO. Torga noJlyuHM 


RY Ro’ 2," 
RET arp TURF @ aPP | (REE AP 
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O6p4uHo TOUKH nepern6a HMelOT MeCTO BAAIH OT Hatada KOOpAHHat 
H MOSTOMY AVIA YMPOULeHHA BHIUHCJICHHA MO KHO npeweOpeyb nepsbim 
WGHOM MO CPaBHEHHIO CO BTOPHIM, TOrza 


R? o 2R;° 


TRET GaP Rap aE ae 


Ry 
3aaBasnch OTHOLIeHHeEM =~ W3 (13) MOXKHO BBIYHCAHTh KOOpJH- 
1 


R, 
HaTbl TOUeK NeperH6a. Hanpumep, npu “R, = 9,5 KOOPHHAaTbl TOYeK 


2) 


V2 
40 


7 09 Uf 
\ 08 / f 
\ 07 19 
° 0,6 ° 


e 05 


04 
03 ——— flo ypaduenuro (4) 
—=—= flo ypabuenuto (15) 
0,2 © 0'73 onbima 
P 0,1 


Z 
“i -29 -20 -145 -1 -05 0 O05 1 16 20 25 30 


Puc. 2. Pacnpenenenne notewiivana BaAONb ONTHYeCKOH OCH WIA 
OAMHONHOH 3NeKTPOCTATHYNeCKOH AHH3bLI © TOHKHM CpedHHM 91eK- 
TPOOM 
(Pasmeppr aMnsbt: R,=2,1 4m; Ro=1 ma; 2-3 uM; 3=0,1 ven: 
V,=0; Vo=1) 


2 
3 2). PacueTbl mOKa3bIBaloT, 4TO 3TO COOTHO- 
lleHHe MpHOJIH3HTeJIbHO CO6/1IOMaeTCA BO BCeX NPpakTHYe€CKHX CyyaAX., 


neperh6a 6yzyT z, = + 


2. Mpeacraprenne KpHBon pacnperzenenua noTeHlvada 
B BHe napabou 


Bhipaxkenne (4), npescrapssroulee paciipefqeltenHe NoTeHUHasa fo 
OCH JIHH3bI, ABJIACTCH JOBOJIbHO CAOKHDIM H HE MOKET ObITbh HCHOND- 
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30BaHO TPH HHTerpHpOBaHHH ypaBHeHHH 3ICKTPOHHBIX TpaecKTOpHil. 
Mcxona 3 3TOro JeHCTBHTe/bHaN KpHBaA pacmpexeveHHA NOTeHIULHAa- 
jla 3aMeHAeTCA OTpe3KaMu TpNex Napabou. lpn atow 3amene cJlesyert 
oG6ecneuuTh HaH6oulee OAW3KOe COBMaeHHe MeHCTBHTeAbHOH KPHBOTI 
H Mapa6oulbl B WeHTpabHOH OOaCTH, TaK Kak 3/leCb QICKTPOHbl — ~ 
HMCIOT Ma@JIY!IO CKOPOCTb H, CJIEAOBATeIbHO, OCOBEHHO YYBCTBHTE,IbHbI 
K BO3JeCHCTBHIO 3JIeEKTpHYecKoro NowA. Baie ObiIO NOKA3aHO, UTO i 
ILCHTPaIbHOH OGNAacTH pacnpemeeHHe NOTeHWMATa MOXKET ObITh LO- 
cTaTOuHO TOUHO BbIpaxkeHo Mapa6onoh, npegzctapsemofi (12). Ilo 
AHANOPHH, JIA O6sacTeH BXOMa H BbIXOMa MOXKHO MPHHATb, TO Pac- 
NpeseleHHe NOTeCHUMAaAa MOMYHHAeTCH NapabomH4ecKOMy 3aKOHY 


D(z) = C-!- Diz 4: 2)*. (14) 


Koasdouunentps A, B, Cu DB (12) nw (14) onpesenstotca u3 COOTHO- 
ueHuh A= (0) C= M(z,), a Tak?Ke H3 YCJIOBHH HelmpepbiBHOCTH 
KPHBOH NOTeHIHata H erO MpOH3SBOAHOM B TOUKAX COWNeHeHHA lapa- 
- 
cTaBisiemy1o (4), MOXKHO 34MCHHTb CeEAYIOIIHMA TpeMs Mapa6o.1aMH; 


6o1 z,—= 1 —2 9. B uTore KpHBy!O pacnpezeneHHaA NOTeHWMada, Npes- 


¢ 


Be . ‘ ej 
O6MACTh BXOMa: = Zy9 CZ | zy @(z)-=P(z,) - Q(z - Zq)*3 


2 hh) ee , oe 
WeHTPabHad OOMACTH: -~ ye 2qr.Zo-b Feo D(z)=P(O) ; z?5 | (15) 


2 ; | | . 
OOMaACTh BbIXOMa: gz Zy °° 2 < Zo D(2\220(2,) S222 0. 


rye | 
3 D(z) -—~— (0) 
if eee 7 ann aaa Fai (15a) 

Beanunnp (0) uw @P(z,) onpemensotes (10) a (11). 

Ha pue. 2 nocTpoeHbl KpHBble H3MeCHCHHSH MOTeHILHATA BAOJIb OCH 
NHH3bI to (4) wu (15). Mbl BHAHM, YTO B LeHTpaNbHOH o6sacru 
HMeceTCH XOPOWee COBMAMeHHe KPHBbIX. SaMeTHOe pacxO*KeHHe Ha- 
60ONaeTCA JIHUIb B KpaeBbIX OOvlacTAX, Phe WICKTPOHbI HMEIOT [IUBbI- 
WICHHYIO CKOPOCTb HW NO.1e Ha HHX OKa3bIBaeT JIHIUIb Cca60e BOsell- 
CTBHE. 


3. PacueT TpaeKTOpHH 2eKTPOHOB 


SHand pacipewesenHe MOTCHUHaJa BOdb OCH JIMH3bI, MOXKILO He- 
pelitH K pacdeTy TpaeKTOPHH a7eKTpoHOB. PacueT TpaeKTOpHii 11poH3- 
BOAMTCA c NMoMoulbio (1). T]puHmMenumM ero noceoBaTeIbHO K TPeM 
PasJIMUHbIM O61acTAM. 


B o6OmactTH BxOfa noTeHiinal (Zz) MeHAeTCH 10 3aKOHY, Olpc- 
JkeIiCMOMy ypaBHeHHem (15,1). Bbruncsisa mnponspognnie /(z) Hu 
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hd 
@®”"(z) HW noncTaBaa HX 3HANeHHA RB ypaBHeHve (1), nomayyuMm 


, 2 
[P (2) —2u(z + 29)?] ar — 8n(z2 -+ 2) a — 4nr = 0. 
[Ilowaras 
2n rm | 

Z+2%=6 Hu D(z) ee Br; (16) 

NOJIYYHM 
Re ar dr ge | 
(1 3°52) gee _. Be “de = sy r=. (17) 


ITpousBeyzemM 3aMeHy nepeMeHHoi, o603HaUHB 
d= = Sin oz: (18) 
TOra ypaBHeHve (17) npuMmeT Buy 
d#r 54 
ee ee ee, (19) 


Pemenhe 3T0ro ypaBnenua 6yzer ! 





_C sh (3 ; 
jer estar (2) 
HJIH C y¥eTOM ypaBHeHua (18) 
sh] 1 oy 
; r=C, = Fe: are sin B(Z2 + 2) -- C, | (20a) 


B AasIbHEMWeM HaM HeOOXOMHMO 6yeT 3HaTb ypaBHeHHe ayua, 
KOTOPbIH BXOAMT B JIMH3Y MapaJlebHO OnTHYecKOl ocu. YpaBHenne 


3TOro JY4a DOJIKHO YAOBJICTBODATb CACAYIOWLHM TpPpaHHUHbIM ycJ10- 
r 


BHAM: NpH 2=—2Z, r=Pro H = = 0. 
I ge ° 
PHHHMas, utTo r=C,ch 75 u+-C,) uv onpegenan C, un Cy 
H3 TPaHH4HBIX YCJIOBHI, MbI MOJIYYHM B Tore 


1 settee ean | 
ee ass Ee arc sin 3(z ++ 20) (21) 





B weHTpabHol o6lacTH moTeHuMaaA MeHseTCA No 3aKOHY, onpese- 
JIACMOMY ypaBHeHHeM (15,2). Boluncuias npoH3BomHbie P’(z) uO” (z) 
H MORCTABIAA HX 3HaYeHHA B ypaBHeHHe (1), noryuuM 


d’r 
dz? 





4{®(0) +- 27] + 4nz ae -+ Qar = 0, 


1 B 3aBHCHMOCTH OT BeVIHUHEDI NOCTOHHHbIX MOMKeT GObITb Sh Han ch. 
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O6o3Ha4uan 
n ® 


7) (22) 


H BBO 3aMeHy MepeMeHHON 


ave 


42 = shot, (23) 
nowy4HuM calemyioulee AHppepenunatbHoe ypaBHeHhe MA ONpPCAeAe- 
Hun 

d@r 47 


; ee ee 24 
ae tyr = 9. (24) 


OGiiee peuieHHe 3TOrO ypaBHeHHA, Kak H3BeECTHO, HMCeT BHU 


a ae 
r= Acos[75 5 *), 
2 ; 


HH c yueTomM (23) 


r - Acos ( - 5 arcshaz = % | ; (25) 
| = 


roe A H © —MpOH3BOIbHble NOCTOAHHbIC HHTerpHpOBAaHHA. 


YpaBHenve TpaekTOpHH AIA OOMAaCTH BbIXOAA NOydaeTCA HS oe 
HeHua (20a) TpaeKTOpHH 1A OOMacTH BxOMa, CCH B HEM (2 + 2) 
3AMCHHTh Ha (2 — Zp) 

7B —— are sin 4(Z-- 2) -'9 | (26) 
sh | y 2 


3necb Bu‘) — NpOH3BOUIbHble NOCTOAHHBIe HHTCTPHPOBAaHHA. 


Takum o06pa30M, TpaeKTOPHA NapakcHavIbHOrO B/IEKTPOHA B OAH- 
HOUHOM JTHH3e OMpefelAeTCH CHCTeMOH ypaBHeHHH (21), 25) u (26). 
B ypaBHeHHAX TpaeKTOPHH AVIA WeHTPa/IbHOH o6nacTH u o6sacTh 
BLIXOMa HeH3BeCTHEI Koapduunenth A, ¥, Bu. BblunculeHHe aT AX 
KOIDPUUEHTOB MPOH3SBOAATCA H3 YCOBHA HeNpePhIBHOCTH TNaeKkTOpHH 


2 | | ; 
H ee MPOH3BOAHOH B TOUKAX 2, = 2 oy Zo. laa Kos@uuventos nowy 


ualoTCA CuleMylolHe POpMy.IbI: 


A® = ro2(1 -+ 3 sh? 49); (27) 

¢ -- arc tg( VY 2 th Bp) -- 45; (28) 

Be = At|1 -  sin®(ay - “)| ; (29) 

% = arcth ry tala m8) | — Bo, (30) 
v2 | 
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rye . 
ae oo Tx. 1 rar aa 
3y 73 arc sin Va ; Oy == J 3 arc sh V2 —; (31) 
_ _(0) , 
~~ @(z0) ° (32) 
OuesuaHO, 4TO (30) HMeeT CMBIC TOKO B TOM clyyae, ec 
] 
|é| = Fai ta(%—#)| <1. (33) 


eae k > 1, To : PY doe Aa HYKHO NIPHHATb HH KHHA CHM- 
| H JIA KoSpPhuunentosw B y novwlyyaTca cue - 
paxkKeuna: : : aa 


; ee 
B? = A*| > sin%(ay -- 9) — 1]. (34) 
>» = arcth VY 2ctg(a),— o) — Bo. (35) 
4. Pacuer ontHyeckux napamMetpos AHH3bI 


Ec H3BeCTHO ypaBHeHHe TPa€KTOPHH SJI€KTPOHA, KOTOPbI BxO- 
AMT B JMHSY MapasieIbHO ONTHYeECKOH OCH, To pacueT onTH4eCKHX 
NapaMeTPOB JIHH3bI MOKeT ObITh NPOH3SBeZeH 6e3 OcOboro Tpyfa. 

Kak BHAHO 43 puc. 3, doKycHoe PacCTOAHHE B IIpPOCTpaHcTBe H30- 
Opaxkennit onpesennetcn COOTHOLICHHEM [4] 


6 Eee ee ot en 
dz /z= Zft dz /2 == 2,! 


Ine mPOHM pit yy 


t \ 
t 


H, Ho 


~ - 


J > | \ , 
et a 
fw 
f 
fy Zo! ly Zuo \Zo Zfy : 
fy ' 7 


» 2 vy 


aa 


L 


a 
- 
pearane 
ee “ 


Pue. 3. On 
peAeweHHe MOMOKEHHA KapAHHAIbIIX TOYeK ONTHYCCKOH CHCTeMbI 
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rae Z;, —— KOOPAHHAaTa TOUKH tbokyca B MpocTpancTBe H30O6paxkeHHlt, 
z,/ — NovloxKeHHe PpaHHiipl NOAA JIHHSBI. 


B Hatem c.lydae, YYHTHIBAA MaJbil WHaMeTp OTBEPCTHH B KpanHHx 
3N@KTPOMAaX JIMH3bI, NPHHHMaeTCA, YTO NMONe OPpaHuyeHo KpalHnuMil 
guleKTPOMaMH, T. e@. 2) = 2. pu k <1 aya Ha Bhlxowe H3 JMH3bI 
OUpelesAeTCA YPpaBHeHHeM 


= , a 
r=Bch <3 aresin 3(Z — Zy) -- ¥ |. 
V 


Hepa npowspopnylo oT 9TOrO ypaBHeHHA No 2 H NOMCTABIAA Ce 3Ha- 
yeHHe B (36), NOYYHM 


fos Wee ae, (37) 


Bosh 


TlonctaBiad 3Ha¥eHHA BeIHUHH B 9TY POpMyAy v3 (29), (16) 4 
(30), llocme pxaqa TpHroHOMeTpH4eCcKHX npeo6pa3soBaHuli = NOJTYYHM 
cnenyloulee BbIpakenhe MA POKYCHOTO PacCTOAHHA OAMHONHOH HHS DI 


ime a 
ie See 2 yf 2th So 38 
7 7 (+ ch?3,. 1 \ sin ( 2x, —-arctg [uth s, (38) 


Ita WopMy.la OKa3bIlBaeTCA cnpaBewIHBOH TakKe H Win 3haveHHH 
kh ~>1. Tlosomwenue TOUKH okyca MOXKeT ObITb opeMeeEHO H3 COOT- 
HOIWWeHHA (CM. plc. 3) 


es r(Z’) . 39 
Z, = Bo Tar) ae (39) 
\ dz /Z=- 2 


B clyyae & ~~ | — 3 COOTHOUIeHHA (26) 


r(2) a B ch a 


adr 
i= > ; é e 3Ha- 
BblIunCAH 3HAYeHHE MPOH3BO/LHOK ( oP i _, HH HOACTABISA e@ SHE 


=v £4) 


ueHHe Bp (39), NOJy4HM 
y 2 
p 





3 = Za a cth uy, 


Vicnoup3ya (30) u (28), Nocme pada TPHPOHOMeTPHYeCKHX npeo6pa3o- 
BaHHH NWOJIYYHM 














hy 1 /Ich¥24—1  sin(2 a -| aretg2y 2cth24,) (40) 
s =I1>- ag 3 che 4) — 2 ele 2 y Oth Bu 
0 y O(1-—+) sin ce a er sia 2 th? 4 
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Ita PopmMyna oKkasppaetcs cipaBeduBoH wu npy & >|. 3nasq nono- 


KEHHE TOUKH okyca un BeJIHUHHY (oOKycHoro PaccTOAHHA, 6e3 oco6orp 
TPyRa MOXKHO ONPeAeIHTE novloxKenne rraBnois NOCKOCTH. CorsacHo 
pue. 3 


oS aaa ae (41) 


Oo. Pacuer AHH3bI C TOACTBIM KeHTPaJbHbIM 3JeEKTPOOM 


CopeplieHHO anaorMuHbim O6Pa30M MOXeT 6nITb PaccMoTpeHa 
IMH3a C TOJICTBIM LeHTPpaJIbHBIM SIEKTPOMOM, NOKa3aHHag Ha Puc. 4, 
Yro6pl onpezerutp pacnpenenenve noteu- | 
IHaJta MO OCH, JIHH3&8 3aMeHAeTCA cucTe- 
MOH H3 YeTbIPeX TOHKHX Avadparm: spe 
BHCWHHE AHadpparMbl copnanaiwr c Kpai- 
HHMH 93JICKTPOAaMH Hype BHYTpeHHHe 
AWaPParMbl copnanaloT c HapyKHbIMH No- 
BEPXHOCTAMH WeHTpadIbHoro WIEKTPOLA. 
Iorenuvas no ocw AMH3pI oOpa3yetca B 
PCSybTaTe JIMHeHHOrTO OObeAHHeEHUA fo- 
TCHUHAaJOB, HABOJMMBIX KaXKAbIM IEKTPO- 
AOM H€3aBHCHMO Apyr oT azpyra. IIpu ta- 
KHX VCJIOBHAX 





P(iz)=a: b l(z “++ 2) arctg a + 
2 








~ ~ ‘ 7 2—2, z+42z, 
t (Z—z,) arctg R, —(Z+-2,)arctg “RR, Puce. 4. Toexasextpoanaa 
: JIMH3@ = =C TOJICTBIM 1LeH- 
ale = 2) arcig ae | : (42) TPIVbHDIM 37@KTPOLOM 
1 . 


Ecaim mpHusth “p> 3 (cayuaii uan6onee pacnpoctpanenupiii 
Ha NpakTuke), To An @ 46 MoryT 6bITh LaHDl CeLyIOWHe BbIpa- 
*KEHHA: 


oe ; 2R, -- 2R, + T(Z2 — 2) ere 
a= V, “ (V, = V;) OR; — tz, + F(z, 2, Rs R,)? (42a) 


1 | 
eR. es ore ae = a 
rae 





(Gn 2 Ry Ri)=(@+-2,)arctg 7 + (2,—2,)arctg 2", (426) 


Ha puc. 5 cnaownag KPHBad NOKa3biBaeT H3MeHEHHE NoTeHMana 
NO OCH JIHH3bI, BbIYHCJICHHOe To (42). 


AHaJlH3 NoKa3bIBaet, uTO ONTHYECKHE MapaMeTPbI JIHH3bI Cc ToW- 
CTRIM CPp€QHHM 3IeKTPOAOM onpesensmotcs oco6eHHo Mpocto, ecan 
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AeCTC ) A’TbCA 
pee J B 93TOM cAyuae OKA3ZbIBACTCA BO3MOMKIUbIM IlOUIb30Ba 
1 


(bOpMy/1aMH, BbIBeEAEHHbIMH — JLT JIHH3bI ¢ TOHKHMH QMEKTPOILAMH. 





oa) : 
V2 
10 
| Oe ae “, 
oY Ale Oa Vi, 
vas ‘ : ee Ae o 
Z ae 6 
3 08 ; es Lg 
7 C - a . ve : ; iG 
, Sighs: 6 
; " yd ee ey 
a 66 oe @ 
Z : ie Ne “yy 
9s. ‘ 
f : pe: ae Y, 
Ate ae 4 
; e 
J 08 6 Y 
00600 42 
Y | 07 No ypaBuenuto (42) 
O OFF onsima 
Of Z 
— 3 4 
3 -9 -{ 0 1 Z 


i ii 2eK- 
Puc. 5, Pacnpeneienne noteriihaa  B-LOJIb ONTHYeCKON ocH eis: ee 9 
ba: TpocTaTHYeCKOH JIMH3LI C TOWICTIM cpe JHMM saa i dias 
» é = 20 .()— - j-—- 
(Pasmephi JIMEHSbt: R,==2,1 ma, Ro=1 MM; 22,=1 aM, 222.= 8, ; 


OTAHYNe COCTOHT JIHLIb B TOM, 4TO 


(0), (43) 
eee CO 
rye ” 
YR, -| 22, arctg Sea Rey 


‘tot 9 | AA 
(0) = V4 (VeVi) open FFG Re RD (44) 








DO ate 45 
D(z.)=- Vi 1 (Va Va) | | op aa + Pan 2x Rp m5 | oe 
Beanunna F(21, 22, Ry, Reo) onpememnerca ypapHeHHem (428). 

6, IKcnepHMeHTaJbHan NpoBepka TeOPHH 


ast 1popepki BbILeH3JIOKEHHOM TeOpHH OGbLIO aba 
CKOJIbKO 3JIEKTPOCTATHYCCKHX JIHH3 Kak © TOHKHUM, TaK H C TO I 
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WEHTPaJIbHbIM SICKTPOZOM. QVIEKTPOAb! JIHH3 H3FOTOBAAANCh v3 Xpo- 
MOHHKeweBonw cTasH. Jin yBennueHunA aviekTpHueckolt M1pOuHOCTH N0- 


BEPXHOCTH SVIEKTPOZOB MOVIMpoBawHch. Onna v3 JHH3 NoKa3aHa Ha 
puce. 6. 





Puc. 6. OgHHOWHaA 3neKTpOocTaTHYeCcKaa JIHH3a 


OnpeneienHe pacnpegeieHua moTeHuMana B AHH3ax I pOH3BOAH- 
NOCb Ha MaKeTaX B 3/IEKTPOMTHYeCKOH BaHHe. C NOMOUIbIO KapTHHbi 
NOIA B KaxKOM Cily4ae onpesxelsocb pacnpeneeHHe noteHunasa 
BAOIb ONTHYECKOH OCH JIMH3bI. SHaYeHHA NOTeHILMaOB, NOJIYYeHHbIE 
B pesybTaTe H3MepeHHH Ha BaHHe, HaHeceHbI Ha puc. 2 un 5. Tam xe 
yKa3aHbl OCHOBHbI€ Pa3Mepbl HCCJIEAYeMbIX JIMH3. Mbl BHM, uTO 
ONBITHBIC SHAYCHHA HESHAYHTEbHO OTMHYAIOTCA OT pacueTHbIX. B cay- 
Wa€ JIMH3bI C TOHKHM I€HTPaJIbHbIM 9JIEKTPOJOM OMbITHAN HW pacuer- 
Had KPHBbIe€ PacnpeeeHHA NOTEHWHATa COBNaMaiT C TOUHOCTbIO 70 
2,0%. B caly4ae JIHH3bI C TOJICTBIM CpeqHHM 3JIEKTPOOM M&aKCHMa\Ib- 
HOE PaCXOKMeHHe MEK Ay ONbITOM H PaC¥eTOM NoJy4aeTcA B UeHTpe 
cpeanero aleKTpOga H cocTaBaneT 8%. 

OKcNepuMeHTabHoe onpesenenne ontuyecKkux NapaMeTpos JHH3 
POHSBOAHOCh Ha 3JIeEKTPOHHO-ONTHYeECKOH CKaMbe, ycTpOficTBO KOTO- 
pow noka3aHo Ha pune. 7. B crekIAHHOM Kopnyce / cKaMbH NnoMe- 
MkaeTCA BI€KTPOHHAA MYyliKa, COCTOAUad H3 KaToga 2, ynpaBustole- 
ro aekTpoqa 3 u anoga 4. Beicokoe nanpaxenne ~10 Ke nonaetcn 
Ha aHOW NIK, KaTOX HaXOQWTCH MOA MOTeHIHaJIOM 3eMIH: Ha 
YMPaBIAIOUNHH 3JIEKTPOX MOXKeT ObITh TOMAaHO HebobUIOe OTpHIla- 
TeJIbHOe CMelieHHe Nopazaka 100—200 6 no otTHnowennw xK KaToyy. 
Katona nyuiki MOxKHO NepesABHraTb BAOMb ONTHYECKOH OcH H nepnen- 
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AMKYJAPHO K Heli Wis 1OCTHPOBKH C MOMOIbIO TPCX BHHTOB. M30n5- 
Top 5 OGecNeyHBaeT H3O0AUHIO KaTOLa H YMPaBAAIOUCTO BWICKTPO/a 
Ha 10 Ke ot aHoga. Ha uKcHpOBaHHOM paccTOAHHH. OT aHOAa B TOM 
Ke MeTAMIHUeCKOM CTaKaHe MOMeliLaeTCH OAHHOYHAA QCKTPOCTATH- 
ueckan JHH3a 6. Kpalhve 3ICKTPOslbl JIMH3bI HMCIOT NOTCHUHAT allo- 
jla WYUIKH, a CpeAHHH 2IeKTPOA CccCeMHAeTCA C KAaTOAOM. Tluranne 
CXEMbI OCYILECTBAAJOCb OT BbICOKCBOJIBTHOFO BbICOKOUACTOTHOFO BHI- 
IpamMuteis. BuyTpH Koplyca CKaMbH C NMOMOLLbIO (bopBakyYMHOrO H 
WH(Py3HOHHOTO = MacAHOTO HacocoB CO3HaeTCH BbICOKHH BaKYYM 
~10 > MM. | 

Jan onpemeieHHa ONTHYeCKHX TapaMeTpOB «HHS Obl] HPHMeHell 
© HeKOTOPbIMH BHJOH3MeHCHHAMHM MeCTONR, pacCCMOTPeHHbIH B .THTepa- 
rype Ll, 6]. Metananyeckan ceTka 7, COCTOAULAA H3 NapasViC/DHBIX 
HIPOBOJOK, YCTaHaBJIMBaeTCH MCKAY NylWwkoli H JIHH30H, NpHuem ce 
NPOBOOKH PacNOOKEeHbl TOPHSOHTAIbHO. Cetka & c O0Mece KPYIHbIM 
llaroM pacnouiaraetca 3a “IHH30H H ee MPOBOMOKH PaClodOARCHD! 
BepTHKaIbHO. Ha .1yopecWHPylOuleM SKPAaHe 3/1EKT pPOHHOOCTITHACCKOL 
CKAMbH MpH 3TOM HOMyUalOTCA TeHEBbIe u306paxkeHna ceToK 7 Hu 8, 
NOMOGHbIe IIPHBeACHHBIM Ha prc. 8. H3mepss eHCTBHTeIbDHbIe pa3sMe- 
pbl ceToK 7 H 8 ¢ NOMOU{bIO CBETOBOTO MHKPOCKOMa C OKYJIAPHbIM 





(a) (6) 


Puc, 8. Hs06paxenhe ceTOK 9ICKTPOHHO-ONTHYeCKOH CKAMbH Ha cbulyopecuH- 
PYIOUleM 93KpaHe 
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MHKPOMeTPOM H pa3Mepbl HX H306paxKeHHi Ha sKpahe, MOXKHO BbI- 
UHCJIHTh yBeanueHHe M cerku 7 HM yBesHUeHHe M, cerku 6 


eee aoe 46 
y ’ 1 yi ( ) 
re y’, yi’ — war ceToK 7 HW 6 Ha @JlyOpeciMpylouleM SKPaHe, 


Y, Y1 — DeHcTBHTeIbHbIN War CeTOK 7" 8 


MokycHoe paccTosHue f JIMH3bI H paccTOHHHe \ MewKAy ee TiaB- 
HbIMH IWIOCKOCTAMH B paCCMaTPHBaeMOM cCulydae ONpeweAOTCA M0 


cbopmy.iam [6]: 








_ MU — pl — gis — Pp) | 
f= — MAI gi — (sp ve) 
A= U—-2f(1+M—*), (48) 
rie . 
_ 4448; — S$ 
pHa ot 


Ypernyenun M u M, onpenensiorca no (46). OctasibHble o603Haue- 
HHA ACHbI H3 pHe. 7. 


ConoctaByieHHe pacueTa C OMbITOM MPpOH3BORMIOCh AIA JIHHS C 
TOHKHM H TOJICTbIM CpeAHHM 3/leKTpoqaMu. Tak, HalipHMep, KapTHHa, 
IipHBemeHHan Ha pHc, 8a, Obila MoMyyeHa AAA JIMHSbI C TOJICTBIM 
CpeMHHM 93JIeEKTpOMOM, KOTOpad HMesa  cCilenyIollHe PasMepbl (cM. 
puc. 4): Ry = 1 wm, Ro= 1 Mm, 2, > 05 Mm WM 2.== 3,5 mm. Teope- 
THUCCKH ONTHYeECKHe MapaMeTPb! JTOH JIHHSbI ONPeAeCIHIMCh NO (43), 
(38), (40) u (41). B pesyaprate pacueta PokycHoe paccTOAHHe Mo- 
YYHNOCb paBHbIM f = 2,9 mM HM paccTOAHve Mex*KAy PaBHbIMH TW10- 
ckoctamuH A =2z,, = 2,45 sm. OKCNePHMeHTaIbHOe onpesereHHe 
ONTHYeCKHX MapaMeTPOB JIHH3bI MPOH3BOAHOCb Ha 9/IeKTPOHHOONTH- 
“ecKoli cKaMbe. B pes3yabtate mogcueta mo (47) u (48) oxycHoe 
paccTOAHve NOyYHOCh paBHbiM f=2,6 MM M paccTOAHHe Mex/y 
MIa@BHBIMH ockoctaMa A =2 mm. Take Obllo NpoBekeHO 9kKcie- 
DHMCHTAaIbHOe HCCIEMOBaHHE JIHH3bI C TOACTbIM CPeAHHM 3SJIeKTPOAOM, 
pa3Mepbl KOTOPO yKa3aHbl Ha PHC. 9. TeopeTHuecKHi NoxcyeT ONTH- 
ueCKHX MapaMeTpoOB 3TOH JIMH3bI Dal clemyouwe Pe3syIbTAaTbl: | = 
=7,7 mm, \ =2,7 mm. KaptTuua, nowlyyeHHad Ha 9KpaHe 3JICKTPOH- 
HOONTHUeCKOM CKAMbH JIA STOH JHH3bI MoKa3aHa Ha puc. 86. Kak He- 
TPYAHO BHeTb, M300paKeHve CeTKH Ha SKPaHe HCKaKeHO. O6+- 
SCHACTCA 9TO TCM, ITO B CO3MaHHH H300paxKeHHA Y4acTBy!OT Hella- 
pakcHaJibHble JyuH. Hansyumee mpHOMxKeHHe K MapaKkCHaJIbHOCTH, 
OUCBH]LHO, MaeT WeHTPaJIbHbIM KBaApaT, NOSTOMYy pacdeT yBeJHUeHHA 
JHH3bI MpPOW3BOMMWICH HCXOAH H3 pa3sMepa @— WeHTpasbHOl syeHKu. 
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OKCHEPHMeHTabIO WIA PaccMaTPHBaCMOil JMH3bI 6bIO nNOwWY4eH 
}- 6,6 um, A=22 mum. Pa3Mepbl HCCJIEOBAHHOH JIMH3bI C TOHKH! 
CPCHHHM QJICKTPOJOM YKa3aHbI Ha puc. 2. Ilo pacyety dokycuoe pac 
CTOANHE ITOH AHHSbI NOJYYHOCh paBHbIM 11,1 ma, a u3 oubita [| = 
9,9 aa. Loin HecesloBaHbl H HeKOTOpble APyrHe JIMHBbI. 


BbiBowbl 


Mbi BUAHM, YTO IPH OlpeneseHHH (pOKYCHbIX paccTOsHHil pacxo. 
*AKICHHE Me@*K AY PacueTOM H OMbITOM cocTaBseT 10—15%. Lean 
yuecTb, UTO NPAaKTHYeCKH B 3ICKTPOHHO-OMTHYeCKHX CHCTeMaX BCerla 
IPpCAyCMaTPHBaeTCA BOSMOMHOCTb peryIHPOBKH WH HACTPOHKM CHCTC- 
MBI, TO MOMKHO IIPH3HaTb TakOe COBIaMeHHe pacueTa C OMbITOM y/OB- 
JICTBOPUTCJIBHBIM. Heo6xoquMO Take OTMCTHTb, UTO BO BCeX OlIbITAaX 
IKCHEPHMCHTAIbHO ONpeeeHHOe POKyCHOe PacCcTOHHHeE NQJYYHOCb 
MeHbIIC PaCHeTHOTO. ITO NOSBOACT NMPEANOMOXKUTH, UTO MPH HCHOVIb- 
3OBaHHH CeTOK C 60e€e MeJIKHM WarOM OyeT MOyYeHO cue yyUEC 
COBNaACHHe TCOPHH C 3KCNEPHMeHTOM, 

Hexons 3 BbILUeH3IOKEHHOrO, PpaccMOTPeHHBIii McTOR pacucta, 
NO-BHLHMOMY, MOMKeT ObITb PEKOMECH/OBAH JWI WWIKPOKULO HCHOW1b30- 
BaHHs! TPH NpOeCKTHPOBaHHH OAMHOUHDIX JIMS. 


JIHTEPATYPA 


[. Quektpountas mukpockouns, now pes. akan. A. A. TIe6Oenesa. Toc. nos. 
Texu.-Teoper. sHT., M., 1954. 


2 E, Regenstreif, Annales de Radioelectricite, 7. 6, Ne 23, 1951. 

3d FE Regenstreif, Annales de Radioclectricite, tT. 6, Ne 24, 1951. 

4. M. B. Kort, Yuenble 3anuckn Kuwenerekoro Foc. Yunpepciteta, cepHaA 
Mus. Mat., Tom I1, 1954. 


&. A. Pycrepxoabu, Quektpounas ontuka, WI, M., 1952. 
6. W. Glaser, Grundlagen der Elektron:noptik, Wien, 1952. 


Iloctynnaa U1/XI 1956 r. 
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Kano. mexn. xayn, doy. JI. A. AYVAHHK 


K BONPOCY O NOFPEWHOCTAX TPH H3MEPEHHH 
NAPAMETPOB 3JIEKTPOHHbIX JIAMM 


1. OGujHe 3ameyanua o norpewiHOcTAX H3MepeHHa 
HapaMeTposB 20eKTPOHHbIX AamMn 


OnpeneneHve norpemHocrteiy NpH H3SMepeHHH lapaMeTpoB a3ueK- 
TPOHHBIX JJaMN CBA3AHO C HeKOTOPbIMH OCO6eHHOCTAMH. Oco6eHHocTH 
9TH 3aKOYaOTCA B TOM, YTO TOYHOCTh H3MepeHHA NapaMeTpoB Haxo- 
AHTCA B CJIOMKHOK 3ABHCHMOCTH OT: 

1. TlorpemHoctei Merona, NPHM€HAeMOro VIA H3MepeHHA Toro 
HJM HHOrO MapaMetTpa WIM cTeneHu TOUHOCTH @opMy.1bl, 1pHMeuse- 
MOH AIA BbIYHCIeHHA H3Me€PA€MOH BeJMYHHbI OO aHHBIM, H3MepeH- 
HbIM Ha OMBITe, 

2. Horpewnoctrei, Bo3sHukatoumx BCJIENCTBHE H3MeHEHHA pexKuMa 
pa6oTbl HcnbITHBaeMo# maMnt, MPOHCXOAAULHX H3-38 H3MeHeHHA Ha- 
PAKCHHA HCTOUHHKOB MMTAHHA JaMNbl, TpH¥eM H3MeHeHHe Hanpsa- 
*KCHHA HCTOUHHKOB NHTAHHA JIAMObI MOKET NIpOHCXOZHTB: 

a) 3a C¥eT HecTaOHAbHOCTH HCTOUHUKA NHTAHUA BCJIEACTBHeE Kovie- 
OaHHH HanpsaxKenna Ne€pBHYHOK Wenn; 

6) BcneacTBHe naneHus HanpAKeHHA Ha HCTOUHHKe NHTaHHA mp 
HSMCHEHHH TOKa TOTpe6seMoro Jamnol. 

OcoGeHHO BeHKO MOXKeT 6bITb 93TO H3MCHEHHE, BO-IepBbIX, NpH 
6ObLIOM BHYTpeHHeM COMPOTHBJICHHH HCTOUHHKa MMTaHHA HM, BO-BTO- 
PBIX, TPH HCNbITaHHH J1aMI C G6OJIBUIHMH aHOAHBIMH TOKaMH. 

Torpewnocreit HSMEPHTEJIbHEIX NMpHOoposB, NO KOTOpbIM ycTa- 
HaBJIMBaeTCA peKHM pa6OTHI JAMBI, KPOM€ lNlorpewinoctH mpH6opa, 
MO KOTOPOMY OTCUHTHIBAeTCA CaMa H3M€pAeMaA BeIHUHHA. 


2. Morpewnoctu merona 


lip u3Mepenun craruyeckux Napametpos S, » uw R, npumenser- 
CH MOBOJbHO Oo/IbUIOe KOHYeCTBO MeTOZOB. Mp OCTAHOBHMCA Ha 
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Ope /leslCHHH Horpemboctel Tpex HS HAX: a) ee eS 
6) MeTofa NepeMeHHOH Cularaloulen aHOAHOrO TOKA { ee a 
cTAGHIM3aUHH HB) MeTOwa NepeMeHHOH CJlararollen ants é 
© 3JIEKTPOHHBIM CTAOWJIH3aTOPOM (metog JI. B. Cepreesa). hore 
a) MeTog ABYX TOUEK COCTONT B TOM, YTO ee 
OOXOAHMble DIA OMpeseeHHA MapaMerpos, AOGABIAIOTCA K bled 
HbIM HalipAxKCHHAM, MOMAHHbIM Ha WIEKTPOMLp! waMil, aan 
pexKUMa TIMTaHHA JaMIbl. MocroauHple npupalilenHa woh eae 
aHbl WH H3MepeHbl MPH NOMOILH TEX ee oe ea 
6opos, KoTOpble C/lyKAaT AWA nojwauH : Baha 
KO B 3ITOM CVY4ae HEb3H LOCTH4 CKOBKO HHOYAD yno Be: 
ae pesyJlbTaTOB MO TOUHOCTH H3MepeHHA, Herons mines 
THKe NpHpalleHva NosaoTceH WH HSMCpAOTCH pH Mon a ee 
TeJIbHBIX HCTOUHAKOB NHTAaHHsA WH A3MepAIOTCA NP MOMOIWH YY 
TCMbHbIX NPHOOPOB, KaK 9TO MOKasaHo Ha PHC. l. 





ee 4 
2) © 6 
a + = U + 
Uy a 
Puc. |. Cxema MeTosla ABYX TONEK 


é ae oe | bio TipHBeeHHOU 
OnpenesenHe napaMeTpok S, p u RR; ¢ NOMOUL f 
CXEMbI IIPOH3BOANTCA Ho PopMyiaM: 


ae a + (U,= const); 
AO eae 
R, = C= oe const); | (1) 
an 
pa Gees (1, = const). 
c— 
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Ojnako, na mpaktuKe HCMOMb3SYIOT NPHOMKeEHHbIe MPOpMy.IBI: 


Al, — 
5 naa ; (U,, = const); 





Al,— 


ia, AU, — 


AUy— 
R= ==; (U,= const); | (2) 
ee Ae 


; (1, = const) 


H, CH€MOBaTeJbHO, MOPpeuIHOCTh MeTona ONPeAeHeETCA BeHUHHO! 
OTCTYMIeHHH (2) ot (1). Jaa pasnnunpix CAY4aeB ITH OTCT steltHs 
OYAYT Pa3IH4HbI; OHH 3aBHCAT OT TOrO, KaAKOH yuacTok iret 
oe ihe HCTOMbSYeTCA JIA H3MEPCHHH, MH KAKOBbI BeIHYnHD Al. 1 

c: f1Y%KHo OTMETHTb, YTO YyMeHBbUIeHHeE Al, u AU npHBener 
© OAHOH CTOPOHbI, K YMeHbIIeHHIO NorpewHoctTu MeTOla, a CZ i 
CTOPOHBI, YBeIHUHT NPH6OpHble OWHG6KH. | ia 


IIpu pasymuo BbIOp 
@HHbIX BeIMYHHaX NMPHpallleHHit A 7 
3TOH 
Ha MpakTHKe MOKHO MpeHe6peun. ’ - CHneKon 


6) Meton nepemeunnog: CJ arawimeuw anomHoro ToKa 
AAA U3M€PCHHA KPYTH3HbI XAPaKTePHCTHKH COCTOUT B TOM YTO CeTOY 
Hoe NpHpallleHhe, HEOGXOLHMOE AIA onpeneneHnsA K PYTH3HbI Xapakte- 
PHCTHKH, NOMaeTcA NepeMeHHHIM H H3MepxeTcaA MepeMeHHaA CcocTaB- 
JIAIOULAH B AHOAHOH Wenn JaMnbl | 


Ma 
su-- Mp U, = const. (3) 


S= 4 


/Ujsi H3MepenHs nepemeHHod COCTaBJIAIOUleH B AaHOLHOH Wenn jaM- 
a NOMEHLaeTCA HOO H3MePHTebHbIT TpancMopMarTop, s1H60 oMuyuec- 
CONPOTHBJeHHE (pxc. 2). Usmepaa nageune HanpAKeHHA Ha HEM 


F 


~~ 





Dun 


Un~ 


€ 
Pue, 2. Cxema MeTOa Ne@peMeHHOH cC.aratowel aNONNoro ToKa 
(c H3MepHTenbHbM TpallcopMatopom) 


sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 


sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 


H, 3Had COMpOTHBJeHHe Harpy3kH J1aMIibt R,» HaxXOMHM flepeMeHHyt0 
cocTaBasioulyio ToKa. BejaMuna AHOLHOH Harpy3KH ABJIAeTCH 
HPpHYHHOH CO3A4aHHA MOrpeluHOCTH storo MeTosa. TlorpeuiHocTb 9Ta 
OyAeT 3ABHCETb OT BeJHNHHDI R, H BHYTpeHHerO CONPOTHBACHHA JaM- 
bl, KPyTH3Ha XapaKTePHCTHKH KOTOPOH H3MepAeTcH, 


OTHOocHTeAbHad NOrpeliHocTh MeTOfa B 9TOM cayuae OyweT 


OS 23 OMe. (4) 
S Rj 7 Ra : 
Tina slaMn, HMelollHxX BHYTpeHHee conpoTHBeHHe R; = 104 om 


(JIA BbICOKOUACTOTHBIX NeHTOOB H TETPOAOB), NOPpeuiHOCTh ota Oy eT 
nopsgka ~ 3%, pH OObIMHO TIPHHATOM Ha MpakTHKe COMPOTHBACHHE 
Harpy3kH R, = 300 OM. 

Jia siaMn, HMeIOULAX MaJOe BHYTpeHHee COMPOTHBeHHe NOpAAKS 
300—500 om (HanpHMep, TpHOA 6H5C R, = 460 om), OTHOCHTEbHAd 
NOPpelHOCTb NipH TOK Ke AHOMHOM Harpy3ke MOKeT AOXOAMTh LO 50%. 

Bs) J. B. Ceprees [2] npewiokHA WIA NATAHHA aHOMHOH (HX 
9KpaHHoH) Wenn JaMM HCTOUHHK C 3JIEKTPOHHbIM CTAOHIH3aTGCPOM. Tak 
KaK TAKOM HCTOUHHK OOaaeT MavJIbIM BHYTPeHHUM COTPOTHB.1eHHeM, 
to BKsOUad AHOWHYy!O Harpy3ky /1aMmbl BHYTPH cra6HH3aTopa, COCOT- 
BETCTBYIOULUM OOpa3s0M MOKHO BHAaUHTebHO YMeHbIUINTb ee CONPd- 
THBJICHHE. 


[IpHHunn H3MepeHHA KpyTHSHbl XapaKTepHCTHKH fo MeTOAy Mepe- 
MeHHO cularaloluleH AHOAHOrO TOKa © 9@KTPOHHbIM CTAOHH3aTOPOM 
3aKouaeTCA B CJIeYIOINeM: Ha CeTKy HCHbITbIBAeMOH JIAMIIbI NOAAeT- 
ca NlepeMeHHad cocTaBJAOUlad. Anonuad Wenb JlaMnbl MoviyyaeT TH- 
TAHHe OT XIEKTPOHHOTO CTAGH.IH3HPOBAHHOTO BHINPAMUTeIA, B KAaTOA- 
Hof WenH peryAMpyouleh WaMMbl KOTOPOTO BK.NOueHa aHOAHaA Ha- 
rpy3ka. Ha sTOM CONpOTHB.ICHHH o6pa3yeTca NaseHHe HamlpsaKeHhn, 
HPONOPUHOHAbHOe BeHYHHE rie pe MeHHOH cocTaBAolleH AaHOAHOTO 
rOKa JIaMIbl, KOTOPOe H H3MepseTcs aMNOBDIM BObTMeTpOM (pHc. 3). 

TlockoAbKy 3IeKTPOHHBIL crabiingatop o6lamaeT BeCbMa MaJIbIM 
BUYTPeCHHHM CONPOTHB.ACHHEM, aHOMHaA Harpy3ka AIA aMMbl MpakTH- 
WeCKH OTCYTCTBYCT. 

KpytTH3Ha XapakTepHCTHKH MO aToMy  MeTORy onpefetAeTcA MO 
(popmMyvle [2 | 


Sigs , 
eT Te eee a (5) 


Ha HpakTHKe HPHMelseTed HpHOWMKeHHAA (bopMyJla 
Us (6) 


~ 


ore 
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R 
ies eee | 
Oum6ka 3a cuer or6pacbiBanua wiena ; = a. npx R,= R, 
H npH R,= 104 om u K > 100 6yner ~ 2%. | 
IL. 
i —_—_———— — a a om ee 
Di | 


pt TB te 
| ee 
A cama 
Wi. 
Mere” THe tis 
{ 
| es 


un, 


ee et er a > a 


p | 
-_ () 
Ue 
rol) 


Co) a 
Puce, 3. Cxema MeTOa MepeMeHHOH CJlaraiouleH aHonHoro ToKa 
C QIEKTPOHHBIM cTaGuIH3aTOpOM (MeTon JI. B. Cepreena) 


CpapunBaa norpewnHocru ABYX NOCJe€HAX MeTOLOB, Ha Nepsplit 
BSIIA MOKET NOKa3aTbCA, YTO OHH OHOrO NOpaaKa. Onnako MeTOJI 
“<B> He COM€PKHT MOrpewiHoctel, CBA3aHHBIX c HECTAGHAbHOCTHIO 
HCTOYHHKa MHTAHHA JIaMIMbI H, CIeEOBATeJIbHO, HCnovJIb3yA (6) Mb no- 
AYYHM 6oulee TOUHCe 3HaYeHHe KPYTH3HBI (eCH He YUMTHIBaTb NO- 
TPeluHOCTH IpH6opos), Tora Kak MeTOR «6» MeHee TOUeH TaK Kak 
stiddoheet NOPPCWHOCTH, CBA3AHHbIe c HeCTaOHJAbHOCTbIO MCTOWHHKOR 


3, Horpeuinoctn, sosHukatoune 3a cyer H3MeHeHHA 
pexumMa pa6oThl .amnp 


a Hecta6uabuHocTh HCTOYHHKA NMHTAHHA BCE t- 
CTBHE KONeCOaAHHH HANPAKeHHA WENN. TlonoxwKuM, uto 
NPH H3MeHEHHH HallpsxKeHHA aHona Ha BelHunHy 6U npoucxonr 
H3M€HCHHe AaHOAHOrO ToKa Ha BeJIHUMHYy ol. Torna : adcouoTHaa 
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HOrpelwHOcrh, MPOHCXO AML oI pH TakKOM H3MCHCHHH, ONpPe LCWHTC A H3 
COOTITOLICHHA 


al, = ag AU (7) 


9 EP 


Eenu Hw3Mensetcs HalipskKkenhe Ha nepBoli cetxe 6C/,,, TO TONMO 
TAKKE CMy GYCT COOTBCTCTBOBATL H3MCHCHHC ANOJLHOFO TOKA HH 


M2 st Ua (8) 
i 


u Tak madee. (MomkHo 3anhcaTb NOMOGHbI BbIPARKCHHH JLT JLCHCTBHSI 

AAPYTHX 91CKTPOMOB). OTMeTHM, UTO BewTHYITHD AU, AU, UT. A. 

OUPCLeIAIOTCH, Kak . 
AO 263 001, (9) 


rye U, — moka3aHie COOTBETCTBYIOINCTO npu6opa | Kaacca. [Lisi Mulo- 
rOMEKTPOILHO! «TaMitbl 9TH MOrpeisHocTn GOyAyT CK MAb 
BATbCM. 


6. Tlanennhe HANPHA KeCHHA Ha HUCTOUHHKE HHT AIH SI 
IPH HAMeHCHHH TOKA, MOTPE 6naemore aamMion. Tlo- 
PPeCIHNOcTH HOO6HOTO Poa BO3HHKAIOT B Cyd NPHMeHeHHH CXCM 
H6e3 craOu.sTH3allwuH TWATAaHHA. B tTakHx cCxeMaX CYILECTBCHHY!O PpOuTb 
UrpacT BIYTPeHHee CONPOTHBJCHHe HCTOUHHKa NHTAHHS, a TAKKe 
BeTNUHHa pas6poca MO aHOAHOMY TOKY MaMNAbl. cH CONPOTHB.TeAe 
HeTOUNHKa THTaHHn R,,, TO pH H3MeCHeHHH TOKA Ha Al, HpoHexo- 
‘UVT H@MCHCHHe AHOAHOPO HalpsKeHHA Ha 


A Ul, : RD cg: 


Penn peamunnp R,, Hu Al, MaaAbl, To H NOrpCuitoch, OOYC.IOBANBae- 
MAS. KOJCOQNHAMH AHOAHOTO HanpaAKeHAA, TOKE HEBCNKa. 
[peqnoroxKHM, UFO COMPOTHBMeHHE HCTONHHKA nuraHun Rk, = 
=: 500 om, tora AIA “TaMMbl THA 6K8 vy KOTOpOT [341 Mas Mae 
1OHHe HallpsKeHHsA Ha HCTOUHHKe THTanAA TPH KOJeOAHHAX AHO/MO- 
ro TOKa Ha : | Ma cOcTaBHT 0.5 6 wu oum6Ka MO OTHGUICHHIO K 
oOitemy HanpsrKeHiiO U,, == 300 6 6ynetT AU, = 0,3%. Haa aamip! 
¢ 6oabinM TOKOM aHoga — 6113, y kotopoh /, = 72 -- 14 ma, Koute- 
6anust aHOAHOrO NanpsxKeHus coctaBaiT AU, = 7 Be TO 2CTh Se a 


4. Bausnne norpeliHOCcTen H3MePHTeAbHbIX npuHoopos Ha OWnOKY 
B ONpesAeeHHH NapaMeTpoB IIEKTPOHHIX ame 


B 3aBHCHMOcTH OT IIpHMeHAeMoro MeTOsa ONpeketeHHA NapaMer- 
pop S, p u R; Moker ObITb pa3.1HuHOH POulb norpeuinocTelH mpHoo- 
pos. Tlostomy 6yAyT H3.10%KeHbI Cy da NPHMeHCHHA Ce AYIOIWHX Me- 
TOJLOB: a) MCTOa ABYX TONCK, 6) meTosa nmepeMeHHOH Cararoleel 
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aHOAHOrO TOKA, MPH oTcyTcTBHH SICKTPOHHOFO CTaOHH3aTOpa Ha- 
IPSKCHHA WM B) MeTOa nepeMeHHOii ClaralouleH @HOAHOTO ToKa c 
IIPHMCHCHHEM SJIEKTPOHHOM cTaGHIH3alHH. 

a) MetTon aByx Toyex. lia onpegenenua craruyeckux na- 
PaMETPOB 3JICKTPOHHEIX JIaMM HeOOXOLHMo MpOM3BecTH Henocpex- 
CTBCHHbI€ H3MepeHua BemHUHH U,, U,, J, “x npupauenus ut. I. 
H No (2) noACunTaTb HCKOMbIe NapaMerpbl. M3 stax dopmya Halinem ! 


AS o(A/,_) 6(AU,..) 
> ~ 





SO __ 
_AR; = 6(AUg_) __ o(Ma_-) : oy 
Ry 3g = a 


Au — &(AUg_) 6(AU,_) i Sy 
yh ON AU,_ ° (12) 


/lis npumepa ONPCACIMM KPYTH3HY XapakTepucTHKH JiaMnbr 613. 
Ilo TOCT 1879 pui6upaem xanacc TOYHOCTH NpHOopa 1,0. Ha cxeme 
© KOMIICHCalHeH aHOAHOrO ToKa WIA H3MCpeCHHA MIpHpPallenuii Hanpa- 
*KEHHH H TOKOB MOryT NpHMeHATECH NpHOOpbI, OTMHUHbIe OT npH6opos, 
H3MeCpAIOULHX NapaMeTpbl pexKuMa. Ilostomy Bpl6upaem gua H3Mepe- 
HHA NMPHpallleHHA AHOAHOTO ToOKa MHJJIHAMNe€DMeTP CoO WKaNOH Ha 
[5 ma, Torga a6comotuanr HOPpelwHOCTh Oo npHOopy 6yget 4(A/,) = 
= 0,15 ma. 7 7 

Jluia “u3Mepenna MNPHpauleHHA CeTOUHOTO cCMeLIeHHA Oepem wikaly 
upHOopa 1,0 6, Torna aOcOMIOTHAA NorpellHocrh mpHoopa 6yyer 
a(AU,) = 0,01 ae. | 

OTHocHTeabHaa NOTPewHOCTh MPH H3MepeHHH KDPYTHS3HbI XapaktTe- 
PHCTHKH, MPpHHHMasA BO BHAMAaHHe, 4To oTcuerT fo luKawje 6y eT Opatb- 
CH C Y4eTOM KOIPDuUHeHTAa’ BeposTHOCTH 0,7, OynerT 

Se n= Qld 4 BAU) _ O15 | 001 _ ayy 
S AL. AU, 3 0,5 


$ 


0,7 AS = 5Y/y. 


6) Merton nepemMeHuuupx ca aralwusHx aHogHnoro To. 
Ka MPH OTCYTCTBHH 90e€KTPOHHOrO CTAaOHAH3aTOpaA 
fan paAKeHU A. Ucnon3sya stor Metron, MoxKHO OMPeCNeIHTh Kpy- 
THSHY XapaKTepHCTHKH H BHYTPeHHee COMPOTHBJIeHHe JIaMmbl. Pac- 
CMOTPHM B Kau¥eCTBe NIpHMepa onpemeeHue NOrPewWIHOCTH KPYyTH3HbI 








1B dopmysax (10—12) a(AN,_) ut nm ect, NOFPCWHOCTL H3MepeHHA mpH- 
PallkCHHA COOTBeETCTBYIOWIHX TOKOR H Hanp ss .KeHHH. 
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XapakTepHCTHKH. OTHOCHTebHaA MOrpeliHOCTh onpeweTeHHy KPyTH3- 
Hbl XAPAKTePpHCTHKH [10 (popMy.le, CXOZHOH C npembiAyilel, Oy eT 
AS 6(A/a)~ (AU ¢_) 


=a oe IN 2 





Onnako, pemuunnBl AJ, i AU, A3MepsAIOTCA C MOMOLLbIO npHoo- 


pop nepeMeHHOrO TOK, Knace TOYHOCTH NpHOopos MepeMcHHOroO TOK 
pH H3MepeHHH MaIbIXx HallpsAxKeHHH Ha CeTKe (HwKe 5 6B) No TOCT 
nonyckaetca 2,5. [ip usmepeHHH AHONHOTO TOKAa IIPHEMHOYCHIATCb- 
HBIX JlaMTl Kslacc TOUHOCTH MpHOOPpoB nonycKkaetca 1,9. 


Tloncuntaem MorpellHoOcrtb M0 npu6opaM MpH H3MepeHhu KPYTH3HbI 
XapakTepHCTHKH JIA aMMbl 6113. Bo3pMeM Alf H3MepeHHA aHOAHOro 
TOoKa npHOop co lkKaJOn 5 Ma H QA U3MepeHHA CeTOUHOLO HallpsKe- 
HHA JIAMMOBbIH BOJIBTMeETP CO Kamo 1,0 6; OTHOCHTebHad Norpell- 
HOCTb NIpH H3MepeHHH KPYTHSHbI XapakTepHCTHKH 

sS 0,075 0,015 


— Q) 
So “ie at 09 = a 

B) Meton nepeMeHH bx npupameHHh C NPHMCHE- 
HHEM 9AeCKTPOHHOTO CTAOHTHSATOP A HanpAKeHHA. 
Vcnonb3ya 3TOT MeTOA, MOXKHO ONPCACTHTh Bce TpH fapaMeTpa 1aM- 
np S, p w R;, Tak %*e Kak H paHee, ONPeAEAHM OTHOCHTEJbHYIO 1O- 
rpeliHOcTh H3MepeHia KPYyTHSHbl xapaktTepHcTHKH, Hcnonb3y (6), 
NOAYYHM OTHOCHTebHY!O MOrpeluHOCTh 


aS MAU), BAU), BOR) 


. 5 = WU, RVER to ~ AR, (14) 


Buuucasem BelHuHHy 3TOH MOrpewHOcTH ANIA TOH Ke JaMIibl 


(ARa) 
AR 


(6113), yuHTbIBaH, YTO BeJIHYHHA CCTb OTHOCHTeJIbHaH  !10- 


a 
PpelHOCTb KaIHOPOBKH COMPOTHBJICHHA R, 4 No nopaaky BeANNHi 


coctaBaner 0,5%. Tia v3MepeHna HanpaKeHns) AU, u AU, Bi6u- 
paeM JaMMoBble BOJIbTMeTPbI CO wkaqon 1,0 6 Kdlacca 1,5, Toryka 


ox 15%, ac 





‘ A 
6(AU,) = 0,015 6 H OTHOCHTEIBHAA NOrpeliHOCTb ——> 


yueToM Kos@uUHeHTa BePpOATHOCTH ~ 10%. 


5. Onpenzenenue norpeliHocTeH np H3MepeHHH 
napamMeTposB pexKHMa padgoTh Jamil 


a) TlorpeuHocTH pH H3MePeHHH TOKA Hakala. 
Beneacrsue Toro, ITO H3MepeHve TOKa Hakala NpOH3BOANTCH pH 
OTCYTCTBHH HallpxKeHHA Ha BCEX geKTPOMAX JMAMIbl, 3a HCKTOUC- 
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HHeM KaTOMa, TOK Hakada ecTb (PyHKilna TOJIbKO HANPAKeHHA Hakala 


Beanyuna a6cosmorTHott NOrPeuIHOCTH ONpeAeMHTCA 43 COOTHOWIeEHHA 
oJ 
A, = w, AU,. (16) 


Snecb AU, , .PHBCNeHHaA OTHOCHTe/IbHaA norpellHocTh npH6Oopa 
(IpHBeqeHHOH OTHOCHTebHOTt NOrpeulHOCTbIO H3MepHTeIbHOrO MpH60- 
pa AU una3piBaetca NOrPewHOCTb, BbIpPaKeHHad B Npowentax or 
BepxHero Npewela u3sMepeHnit npHOopa). Tak Kak HaMH B3ATH npu- 
Goph KJlacca 1,0, To OTHOCHT€JIbHad NpHBeneHHaa NOTpewHOCTh G6yner 
PaBHATbCA BepXHeMY Mpemey wKatbl, YMHOXKEHHOMY Ha OHH npo- 
HEHT OT NOMHOH Wwkab. Mcnonpsya (16), naiinem BeJIHYHHY a6cosor- 
HOH H OTHOCHTeJIbHOL NOPPelmmHOCTeH AIA MOULHOTO yCHJIMTeAbHOrO 
tTpHoga I'M-IA c katogom npsamoro Hakana [4]. Tok waxana 970i} 
Aamnbt /, = 190 a, Hanpskenne HaKkana U, = 125 a. 


B cooTpeTcTBHH ¢ mpoextom TOCTa aaa Mownpix YCHJIHTeJIbHbIX 
JAM NPHOOPb nepeMeHHoro ToKa JOMKHBI HM€Tb KJ1aCC TOUHOCTH He 
HwxKe 2,5. Tlycrb HanpaxKenHe HaKkana H3Me€peHo mpH6opom xkacca 
TOYHOCTH 1,0 u TOK — TNpHOopoM kKjlacca TouHOcTY 2,5. Tlo XapaktTe- 


Ol, a | | 
PHCTHKE JaMNb BesHUHHA ou, = 10,5 | - Ecan wkana BOJIbTMeTpa 
H 


PaccuuTaHa Ha 15 6, To BenHuHHa AU, == 15 - 0,01 = 0,15 a. Torna, 
a6comoTHaA norpewHoctTh H3MepeHHA TOKa Hakasa 


Al, = 10,5-0,15 = 16 a. 





IIpH “usmMepenun U, mpu60opamu xsacca TOYHOCTH 2,5 nOyY4HM JIA 
AU, = 15 - 0,025 = 0,375 @ u COOTBETETBEHHO 


AI, = 10,5 - 0,375 = 4 a. 
OTHOCHTeJIbHag NOrpeuwiHOcTh Npu H3Me€peHHH TOKa HaKaJla 


M 4 ss 
- == 2" /q. 


i A. = 





6) TlorpewHocry NPpH H3MePeCHHHU TOKA 9MHUCCHY 
KaTOMa. Benuuuna toka smMuccHH SaBHCHT CT TeMNepatypbi KaToua. 
B cBA3H ¢ TeM, 4TO H3MepeHHe TeMMepaTypbl Katona 9JIEKT POHHOI 
JlaMIbl ABJIACTCA BeEChMa SaTPYAHHTCIDHBIM, TO Ha MpakTuKe OObIYHO 
HCNOMb3Y!IOT 3ABHCHMOCTbh TOKa 3MHCCHH OT HanpAKeHUA Hakana 
HH TOKa Hakasla. Bombuaa tounocth H3MepeHHs! HalipsxKeHna 
onpezeAeT MpeuMyecTBeHHOe H3Mepe€HHe 3MHCCHH KaTONa nO Ha- 
NDAKeHHIO Hakala. PaccMoTpyHM cuHauyawia NpOcToH cilyyam, Korga Ha- 
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npsAKeHHe Hakala CTAOHJH3HPOBaHO H MOrpelliHOCTb W3MepeHHA TOKA 
JMHCCHH 34BHCHT OT NOfPpeulHOCTH BOJIbTMeTpa, BKAOUCHHOTO B Lellb 
HaKawla, H MOrpellsHOCTH ipHOopa, NO KOTOPOMy u3MepseTCH IMHCCHA. 
Tora 


MM, = AL! + Ge AU, (17) 


roe A/,’ nu AU, — MHCTpyMeHTaJIbHBIC NOrpelHocrH; 





—nerko onpeneamneTcaA to COOTBETCTBYIONLeH Xa- 
pakTepHcTHKe JlaMIIbl. 


Bonee cOKHEIM GyMeT cly4ah, Kora Werlb Hakada nuTacTcaA HectTa- 
OUJIHSHPOBaHHbIM HallpAKeHHEM H pacueT NOrpewlHOCcTH MO/KeH ObITb 
NpoHsBefeH aHaJIOrH4uHO YKasaHHOMy B pasnele 3. 


OnpeeseHHe norpewinocteH oOfHcaHHoro cnoco6a cnipaBesJIHBoO 
JUIA YHCTO MeTaJJIHYeCKHX KaTO/OB, UMeILHX O6NACTh HACDINLCHHA! 
Ha BOJIbTaMMepHOK XapakTepHCTHKe AaHOHOTO TOKA. 


TIpH onpeyeteHHH 3MHCCHH CJTOPKHDIX KATOJOB BO3SHHKaeT JLON0.1- 
HHTebHaAH OWHOKA, CBASAHHAA C 9KCTPAanOALHeH SHAYCHHA QICK- 
TPOHHOTO TOKa MO HacbIilleHHA. 


Bs) BHhuncueHHe norpemHnHocTeH MmpH u3MepelHluHH 
roKa aHoga aaMmnbl. TlorpewHoctb pH W3MepeHHH TOKA aHOJA 
6yfeT 3aBHCeTb OT CTAOHJIbBHOCTH HCTOUHHKAa NATAHHSA, norpeWocren 
npH6opos, yCTaHaB/IMBatollAx pa6ounl pexkHM JaMMbl NorpeuiHOCTH 
ipH6opa, usMepsioulero TOK aHoO/a. Ha onpeevieHHu nor pellHocTel 
3a CYeT HeCTaOH/IbHOCTH HCTOUHHKa TMMTAaHHA Mb! 3ylecb He Oy/JleM 
OCTAHABMBATbCA, TAK KaK 3STOT BONPOC pasoOpan Bn. 3a H 6. 


AHOAHbIH TOK MHOPO3IEKTPOJHOH JIAMITbI (TeTpona) OYACT ABALATH- 
ca cOKHOH CyHKUHeH Bua 


, ee f(U,: Oe oe Ui»); 


nowHan a6comoTHad MmorpelwHocTh TAKOH YHKILHH 


Ola 
Oy 


Ola 
aU, 


Aly Ol, 


M= MU, AU yb apf Uo (18) 





oa We 


roe AU,, AU, AU, UT. A. ABMAIOTCH NPHBECHHbIMH = =OTHOCH- 
TCA bHBIMH NOPpewHOCTAMH mpHOopa. 


Uactuble WpoH3BosHble aToli PYHKUHH ArKO HAaXOATCA HS xapak- 
TCPHCTHK BICKTPOHHDIX 12MM. 
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BaiBonbi 


1. Paccmotpenpi NOrpeluHOCTH, NpokcxonsaiuHe NpH H3MepeHHH na- 
PaMeTPOB 3JIEKTPOHHBIX JaMn TP€MA MeTOaMH, a TakKe norpeu- 
HOCTH MPH H3MepeHHH mapaMerTpos PEKHMAa pa6OTbI 371eKTPOHHEIX 
JIaMm. 

2. IIpoussenena NPHOJM3HTeIbHaA OleHKa NOrpeluHocteli mpyH u3- 
MEPeHHH MaPpaMeTPOB MPOMBILWIeHHEIX AaMn THNa 6113, OK8 uTM-IA. 

B 3akjouenHe Bbipaxkaio O.1arolapHoctTh 3aCJTYKCHHOMY Jes TeJIO 
HayKu mpod. B. A. Kosbipesy 3a HHTepec K paOoTe Hw pA LeHHDIX 
yKa3aHHit. 
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‘ KO€ H3aTebCTBO Mall HHOCTPOHTeNLHOH auTepatypp, M., 1952. 

2.1. B. Ceprees, OcHoBuble norpemHocry MPH H3MepeHHIi mapametpos 
NPHEMO-YCHJIHTEJIbHBIX JAM Ha ycTaHOBKe MITY-1, Jloxnan wa cekunn HTC 
M3CSI1 CCCP, 1953. | 

3. P. C. Menpenes, «H3MepHTedbHaad TexHHKa» Nv 2, 1955. 

4, IneKTpoBakyyMube TpH6ops, Cnpasounnk, r. I, MPTIT, 1952. 


Iloctynuna 27/111 1957 r. 
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Kano. Ous.-Mam. HAyk HW. H. NOCTOEBA 


O NPHBJIWDKEHHH mYHKUWHHM B CBETE HOBOH 
BbIMHCJIHTEJIbBHOM TEXHHKH 


Bce po3pactatoilee HCO bsoBaHe BbICOKOCKOPOCTHDbIX BbINHCIH- 
TeNbHBIX MAlIHH OMKKBHJIO HHTeEpec K BonpocaM NpHOuJMKeHHA (pyHK- 
Hii _BeULeCTBeHHOH epeMeHHOM, OCOOeHHO, NOoJMHOMAaMH. 

34 nocnemHHe TOAbI B JIHTeEpAaTYPe NOABHIHCb padoTbl, NocBsalilell- 
“ble 3THM BOTIpCCaM B CBA3H C Tpe6oBaHHiAMH pa6oTh Ha WICKTPOH- 
HDX MalwHHax. HactToxllas pa6ota mpelAcTaB/lAaer 0630p ctTaten 
[1, 2, 3, 4] ¢ COOTBETCTBYIOLLHMH HC1IpaBJIGHHAMH H yTOUWHEHHAMH, KO- 
Topple MoTpe6oBaocb BHECTH B yacTH, Kacalollelica BOTIpOcoB TCO" 
pHH alimpOKCHMHpOBaHHA (pyHKUHH. 

IIpu padote ¢ BHICOKOCKOPOCTHBIMH BbIYHCHTCIbHBIMH MalliHHaMi 
eCTeCTBEHHO BO3HHKaeT BOTIpOe O lIpeMMOUTHTeJIbHOCTH BbIGopa TOTO 
win MHOoro cnoco6a npvOmMmKeHHA (pyHKUHH, AAKTYeMOTO cCaMHM 
yYCTPOHCTBOM 3JICEKTPOHHOH MaUlHHbl. Tak, peuleHHe 3aaun Np MO 
MOULH HHTepnoJMpoBaHHA Mpeanomaraer xpaHeHle B MaLIHHe TaG/UL 
3HaueHHlt PYHKUHH, HallpHMep, ATA paBHOOTCTOAULHX 3Ha4UeHHH apry- 
MeHTa, UTO TPH YyclOBHH OCTATOUHO BbICOKOH CTenmeHH TOUHOCTH 
TPYAHO BbITOHHMO, TaK Kak MoxKerT moTpe6oBaTb CJIMUIKOM GOJI bLIO- 
ro «o6beMa NaMATH» B 9JIeEKTPOHHOH MallHHe. 


B MpOTHBONOJOXKHOCTh STOMY, xpaHeHHe Kos@HUHCHTOB NOJIHHO- 
Ma, KOTOPbIM MpeACTABJACT (PyHKIUHIO C *KelaeMou CTeMmeHbIo TOU- 
HOCTH B OlpeseseHHoi OOsacTH, MaJO 3arpyxKaeT 3anoMuHarollee 
ycTpolicTBO MalluMHbl. 


B KauecTBe NpHOAHKalowlero NOAHHOMa BCerfa BO3MOXKHO B3ATh 
KOHeCYHbIN OTPe3sOK PAA Tefinopa. OHaKkO, B G6OJIbIUHHCTBE C.TYUACB, 
BbIroHee OpaTb KOHEYHbIH OTPe3OK paslOx*KeHHA B PAA (PYHKUH 10 
rowMHOMaM Ue6piueBa, KoTOpble, CCH dyHKunsa f(x) paccMaTpHBaer- 
ca B mpomMexytKe (—lI, +1), HMeloT BAA 


T (xX) = COS arc COS *. 
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Pasoxenne yHKunn no STHM NOMHHOMAM JaeTca cbopmyaolt 
CO 
I(x) = ao MT), 


rae KOIPPUUHEHTHI pazvoxKenuaA ONPCACAMIOTCH CeAYIOULHM O6pasom: 








1 ( _f@dx_ 
Ay : Ps \ Vy 1— x2 
H 
+1 
2 d. 
A= ze} fx T(x) Se, 
— 1 
npH k> |, 
Moxuv nokaszatp [5], yo YaCTHaH CyMMa 
k=n 
X A,7, (2) | (1) 
k=0 


AaeT NPHOJIHKeHHE K pa3laraemo;j PYHKUHH, KOTOpoe AHUIb Ha MHo- 
KuTeIB (3+ Inn) otanuaetcs ot HaWJyuIvero NpHO6IHKeHHA E, 
3TOH PyYHKUMH NOAMHOMaMyH nopadka n. 

AAA «XOpoWMux» PYHKUH Havayuuee NPHOW2KeHHe 6GbICTpO y6bI- 


E, OKa3biBaetcn BecbMa MaJIOH HM Tak Kak TPH HeOOMbUILX Nh MHOKH- 
Telb (3-+-Inn) tTakxe HEBEJIHK, TO H NMOrpelilHOcTh NpHO.1W Kenna, 
AaBaeMoro CyMMoH (1), oKa3bIBaeTca MaJIon. 

ABToppI HHTHPYEMBIX CTaTeH yKa3bIBalOT, uTOC MHOrHve cBofictBa 
NOJHHOMOP Ye6niiuepa y CNOCOObI, MPH NOMOLLH KOTOPBIX MOry? 6bITb 
NOJYYeHb! OeCKOHEUHbIe pazox%*KeHnA PyHKuHH B paaH no 3THM M0- 
‘IHHOM4M, paCCMaTpHBalOTCA B NPCAMCJIOBHH K Ta62HiLaM [4]; co- 
raiacHo O603Ha¥VeHHAM aBTOpa S9THX Ta6JHU NOHHOM Ye6niuiepa nis 
oTpeska 0 <x <1 umeer Bug | 


r,,*(X) =cosn@; 
cosH = 2x — 1, 


B npwiokennu | pani TaOHUbI, KOTOpHIE o6leruatoT BbIuHnCeHHe 
NOJJHHOMHaJIbHBIX MPHOIMKeHHE ANA HEKCTCDbIX WICMeHTADHbIX PVHK- 
UHH. Kosdduunentsr B Pa3JIOMKeCHHAX MO NOIMHOMaM Ye6niuesa, peii- 
CTBHT€JIBHBIM B yYKa3aHHbIx Mpewelax, AalwTcs c AeBaAThio J@CATHYHBI- 
MH 3HaKaMH. Takxe, npuponatca PopMysib ata caMHx NOJIHHOMOB 
Ye6niuesa, | 
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. . .11¢ 130M: VAC): 
TT pn6.1nxk atonal Os HHOM CTPOHTCA cul@/Ly OIL M a ae a 
SKHBACTCH HECKOJIbKO WICHOB SecKOHevHOTO PALA, OKPYl See 
pPuUHeHTHI, NONYUAOIWAHC A HOSTHHOM pacnomaractca 10 CTL 
’ ch) - 
He3aBHCHMOH lie peMeHHOH. 


| 
HHO sil-3- FY OB AH 
B KayecTBe NpHMepa paccMOTPHM NpHOMHIKEHHE K SHS 
reppane —1 << X% 7 4-1 MHOrosICHOM 
o 
‘ / od ) 
“ >, Aili (x ), 
ne O 
a HMeHHO: 


“2 ie 
sin Lo mx == x{1,276278962 0,285261569 (2x°—1) » 
: | by i oe 
4 (0.009118016(8x'—--8x? | 1) ().000136587 (32x°—48* i 
) b | | ; | | = ne | 
+. 18x?—1) 4- 0,0°0001183(128.x5—296.x" | 160 ae i-t) ’ 
ee ; 
() 000000007 (512x"" - 1280.x8 1-1120x"— 400%" ~50x?--1)]. (2) 
T ‘TATOUHbI WleH OyMeT Mail 
| cayiae PAA OblIcTPO CXOAMTCHA, OCT aS 
eee rye B HpHOAWKeHHH Oy RET BO3HHKAaTb 3a CYeT OK) 
neuna Koas@@uunerdtos A,,. . , | 
Ecsiu pare Tpe6yeMaad TOUHOCTb npu6nnKeHha 10 es 
kR<9 TO nip BbITIOIHCHHH =TIpOMexK YTOUHBIX BBIUHCeHHH, BE oa 
6 ath He R a Ro- 1, waH fe -+2 anakop nocie 3anATou As i 
ane y M@HDIHTb OWIMOKY OKPYvleHHs. TipeqnonoxkuM, YTO alll 


in(itx)= Y AnT*(4)- 
n==0 


> | O05, Korma 
TIPHBEACHHBIX B npHOAKeHHH ], noKa3biBaeT, ITO A, < 0,0 
1 >> 3-H UTO 


s 1A, | 0,000503 . . . 
n— 4 


Orcioma | aati 
In(t x) = 0,37649 > 0 ,34315(2x-- 1)-—-0,02944(8.x°— ox 
+ 0,00337(32x7 - 48.x° 1 iBx 1) ~0,00049 | Q,98248x ~- 
. - 0,389728x° | (0,10784x", 
© MAKCHMYMOM OLIHOKH He HpeBOCXOJ ALLAH M 0,00053. 
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B cratbe [3] astop noka3bipaetT Kak MOxKHO BbIYHCJIUTb OTPe30K 
pata MO NOMHHOMaM Ye6pilepa, marke He npuG6eran kK TaGJIHWLaM Cca- 
MHX NMOJIMHOMOB. Ecanw oTpesok psaga uMmeet Bua 


J (x) = Ay + A,T,#(x) + AgT,*(x) +... Agla (|X); (3) 
rae, KaK H BBIe | 
T,,*(x) = cosn@: 
cosH = 2x—-1,0<x% < ], 


TO AJA BbIMHCeHHA f(x) MO 3aaHHOMy 3Ha4yeHHIO x CTpOuTCsH Mocule. 
AoBaTebHOCTh By, By_,.... Bo, Takas, uTo 


By 42 es By 41 =) 


H 
nt=N, N—1,... 1,0. 

Torga 
T(x) = By — (2x — 1)B,. (9) 


ITOT pesybTaT M | 
OKeT ObITb NpOBeEpeH ApH NOM 
OMOULH H3Be : 
KYPPeCHTHOTO COOTHOWeHHA P Sree ape 


Ty"(X) — (4 — 2)Tq4.1*(x) + Ty 9*(X) = 0. 


Tloqpo6Hoe uccaeqopauHe BOMpOCa O TOYHOCTH BHbINHCHeHHA f(x) 
NOKA3bIBaeT, UTO XOTA OMIHO6Ka B B, MOKeT ObITh BeHKa, e N 
pane ouHOka B f(x) He3sHa¥HTenbHa. ae 
sie soee eset once te TO NOMO6HAA CXeMa BHIYMCHeHHA OTpe3ka 
Saban AIA Apyrux pasos no dywKkuusm, YAOBJIETBOP AIOUIHM 

HIM PEKYPPeHTHBIM COOTHOMWMeHHAM, HanpHMep, Aa panos Hei 
MaHa no-Beccenesbim pyHkKunao. aes 


Tlyctp 
a I(x) = UPo{X) + UP(x)+ ... anp, (x), 
Pn+\(Xx) ci Om P(X) BnPn —1(X) = 0 (6) 
H re a,, 3, MOryT 3aBHCeTh. 
Peale y HWCe€Tb. KaK OT X, Tak UH OT A. O6pa3yem no- 
ns ee 
Sie N N -1 0» 
' Ons = Ona =0 
On Ont + Bry On19 = ay, 
n=N, N—1,...0. 
15 Bax. N 1499a. Hapectua JIITH, c6. XXXV 225 
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[IpumMeHsisa pekyppentTHoce cooTHoulenHe (6), MovyuHM 


F(x) = Dopolx) > Oi [PA(*) oP y(X)]. 


1 " yO: KHX _ 
ratpe [2]. NocBAULEHHOH INpHOJH2KCHHIO T PUFOHOMETPHYEC 
ae ) Hui Ho HowHHoMam Ue- 

(byUKUHH, paccMaTPHBAIOTCH, KpOMe PpasJIO*KcH oe ee 

No MOJMHOMaM J1@Ke ; pple 
6pulleBa, TakxKe pa3sJloKeHusA as 
JlaloT MUNHMYM uHTerpada KBapata pashocrH air (ie 
ANIMPpOKCHMUPYIOWLHM TMOJHHOMOM B npomexytKke (—|I, ; 


TpeO6yemble pa3JiOwKeHHA [6] 


7 = z | . | 
sin | S| nee > CW)" lomo eS Tipe (4%); 
- m0 


7 : +s 7 
COS Ee | is ly |=] = 2 \ ( 1)” Lon ee Fag 


m—-| 


Tlonuuompl JlewahHApa olpesleatoTcd yapecTHbIMH (opMydamu [7]: 


We Cee 
Pie )iore Ty: 1M) pn ae 


\ 


Sig eek, Caco ee ( = ) Px) + 


‘ to- ‘ 


~ 


t 


re hi, | - | Pixels ( 5 P(x) -+ 


wd 
IN os 
~~ 


COS ks 


rié 


ae 9 fas, ( D) ) Py(x) OD BAD Rs 


Oé6a THNa pagloxKenhii HaxoLAT HPHMeHeHne  B por paMMHDOBA: 
HHH [WIA BbICOKOCKOPOCTHDIX BBINHCAMTCABHBIX: MQUliiit i, eas 
yacTO HCHOb3yloTcH B paboTax jna6opatTopHn JIOHAOHCKOrO Yuuse| 
curera. Tak Kak YHCIeHHble KosPPuUMeHTH! PALOB TPYAHO HauTH - 
jutepatype H Tak Kak OHH MpeACTaBAAIOT WHTepec H ey ee p 
6oTHHKOB B 3TOM OOMACTH, OHH MPHBeCHb! B NPHIOKCHHK 1). 
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oO 
sin > TX = tL ATs), 


] 


arctgx=x V A,T,*(x2), 
n=(0 


Avian x> 1 ucnuonb30BaTb 


arctg x = + *—arctg (+). 


fl 


0 
l 
2 
3 
4 
i) 


n 
v 
l 
2 
3 
4 
) 
6 
7 
8 
9 

0 


Kosdduunente Ye6uumesa 


: 1 
sin = TX 


A, 
| 276278962 
—0,285261569 
0,009 118016 
—0,000136587 
0,000001 185 
—0,000000007 





bse, 
arctg x 


A 


a 
0,881373587 
—0, 105892925 
0,011135843 
—Q,001381195 
0,000185743 
—-0,000026215 
0,000003821 
—0,000000570 
0,000000086 
—0,000000013 
0,000000002 


= 1 eX 1, 


a“ 


Nh 
0 
l 
2 
3 


4 
5 


COS - 


arc sin xX, 


10 


O<xe< 3 Y)2. 

HaasV2 <x <1 ucnoapsopare 
arc sin.x = arc cos(1—.?)'/2 
arc Cos x = arc sin(1—x?2)'/2 


TIPHJIOMK EHUE 1 


2 
A, 
9,472001216 
—0,499403258 
0,027992080 
—0,000596695 


0,000006704 
—0,000000047 


] 
COS —s— TX 


A 


1,051231959 
0,054946487 
0,00408063 1 
0,000407890 
0,000046985 
0,00000588 | 
Q,000000777 
7 0,000000107 
8 0,000000015 
9 0,000000002 


n 
0 
] 
Z 
3 
4 
5 
6 


—— 


dare COS X 
Sa 


oO 
pax= DAT, *(), 
n=:(0 


ag 


’ MO . 
arcsinx=x )' A,T,,*(2x?), 
n=0 

ie 
an V2< ee > V2 


OO 
1 
arc COS X = —-n—x 2 AnTa*(2*"), 
n-=-= 
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7) A 


ve ane 


os 


—  p— 


et 


1,753387654 
0,850391654 
0), 105208694 
0,008722105 
0,000543437 
0,000027115 
0,000001 128 
0,000000040 
0,00000000 |! 


CONOUMUE WHO 


hoon 
ni--— 


QO. x... 1. 

An 
0,376452813 
0,343145750 
—0),029437252 
0,003367089 
—0,000433276 
0,00005947 I 
—(),000008503 
0,00000 1250 
—0,000000 188 
0,000000029 
—0,000000004 
0,00000000 | 


vo 


Ci ke wt 


KH Oorene 


OX: 


mR 


Indt«x)= M A,7,*¢ 
) 


i-= 





OF oe Ne 
Iy (x) 
i A, 
QO 0,031540613 
1 —0,214616183 


2  0,004336620 
3 —0,266203654 


Vi AAT (X); 
-—Q 


), 


ak 


‘es 


nl An 

0 0,645035270 
| —0,312841606 
2  09,038704116 
3 —0,003208683 
4 0,000199919 
5 —0,000009975 
6  0,000000415 
7 —0,000000015 


e Ve VV A T 


_ non 
n—( 


2 eee seen 


(1+ x) 
A 


0,941785598 
0,0044 15381 
0,056850437 
—0,004219835 
0,001326808 
—0,000189303 
0,000036069 
—-0,000006057 
0,00000 1056 
—(),000000181 
0,00000003 1 
—0,000000005 
0,00000000 | 


~ 
beta J 


WmOWDNOUW 


ve - \) 2 > A ‘hs st 


i it 
n— } 


oO x | 
I, (x) 





i A, 
0 0,0694243523 


1 —0,1155779057 
2 0,1216794099 
3 —0,1148840465 


LX); 


(x), 


Sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 


n 
0 
l 
2 


3 
A 


Reba | 


CaN G&D 


4 0,306125520 4 0,0577905331 
5 —0,136388770 5 —0,0169238801 
6  0,034347540 6 0,0032350252 
7 —0,005698082 7 —0,0004370609 
8 





8 0,000677504 0,0000440991 
9 —0,000060947 9 —0,0000034583 
10 0,000004309 10 = 0,0000002172 
11 —0,000000246 11 —0,00000001 12 
12 0,000000012 12. 0,0000000005 
/ As # x 7 *% : 
a= Sate (i). hoy =a Sayre) 
210 410. —10<:x% =< 10. 
rox) 
l. 
2x—1. 
8x? 8x-+ 1, 


32X97 —-48.x?-+ 18x — 1. 
1284-256x3 + 160.x2—32x-1-1. 
512x5-.-1280.x*+1 120.3 4-400? +50x—I. 
2048.x'—6144.x +6912! —3584.x94.840.x2?-L72.x 11. 
8192.x'—28672x'+ 39424.x>— 26880x*-1.9408.x3 —1568x2-1-98.x—1 
32768. — 131072x7 + 2129926 — 180994.x5 2 _ 2 
cr let '- 84480.x4 —21504..2 +. 
131072" — 5898248 + 1105920x7 — 1118908 

as 6589445 — 
—~228 096.1 +.44352.3-—4390.x2 -+162«*—1, . : 
524:288.x19 — 262 1440.x° + 5570560.x° + 6553600." 3 

X' =- 46592008 . — 

~~ 205004 8.x° + 549120x+ — 84480.x3 + 6600.x2 — ae 1. 

a» 7152x"! — 11534336.x" + 27394048.x° -— 367656 96.x9 -| 
638080x" — 16400384.x* +-5637632.x5 — 1208064 +4 1.1: 
~-9680.x2 + 249% — 1. aia 
838 8608.x!? — 50331648"! 4. 132190576 x10 — 199229440.x°- 
+ 190513152.x* — 120324096.x + 5692096x* — 14057472x3 + 

+ 2471040. — 256 256.x? + 13728? — 988x 1.1. 





woe 5 
, 
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MPUJIOKEHHE Il 








HW 1,(+] i I io) 
0 047200121577 0,5 (),6366 1977237 
| 05668240889 | 1,5 040528473457 
y) 0,24970162914 95 0,13741705403 
3 0,06903588829 3,5 0,0321273337 1 
4 0,01399603981 4,5 000575321708 
5 000224535712 5,5 0,00083617200 
6 000029834760 6,5 0,00010234280 
7 0,00003385064 7,5 0),00001082285 
8 000000335220 8,5 (),00000100778 
9 000000029457 9.5 (),00000008384 

10 0),00000002327 10,5 0,00000000630 

11 (),00000000 167 11,5 0,00000000043 

12 0,0000800001 1 12.5 (),00000000003 
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Kano. hu3.-mam. xayx A. E. PEJIbMAH 


O NEPHOQAHYECKHX, KBASHNEPHODAHYECKHX 
M OFPAHHYEHHDIX PEWIEHHAX OJHOFO KJIACCA 
JIHHEHHbIX AKHPPEPEHILMAJbHbIX YPABHEHHA 


Baeyzenne 


B mpuWkKsaqublx 3aqayax yvacto seraet BONpoOc oO HaxoxKAeCHHH 
KBa3HI€pHOAM4eCKOrO (HIM NepHosHYecKoro) pewlenua JHHetHOrC He- 
OAHOPOAHOPO ypaBHeHHA ', KosPMHUHeEHTLI H MpaBasd 4acTb KOTOporo 
CyTbh PYHKUHH KBasHnepHognyeckue (HH nepvHoguyeckue). IIpn atom 
ObIBaeT HeEOGXOAHMO HE TOKO 2OKa3aTp CYM[€CTBOBaHHe Takoro pe- 
I€HHA, HO TaKKe faTb MOPMYVJIbI, NO3SBOJINIOWWMe Hafitu perenne 
C Hanepey 3afaHHOH TOUHOCThWO. 

Huxe 6yzet paccMOTpeHa H pelleHa 3Ta 3agaua WIA Aupdeper- 
HWHaJIbHOrO YpaBHeHHA BHA 


y+ Aldy +fi(dy = f,(t), (1) 


re f, (¢), fo(t), fs(¢) — orpannuenupie (B ¥aCTHOCTH KBasHnepHogn- 
yeCKHe WIM MepwHomMyueckHe) (byHKUHH. 


Saaua peulaerca MpHMeHeHHeM MeTOa Maaoro napaMetpa; npit 
STOM HE TOAbKO YKA3bIBaIOTCH COOTHOWICHHA MexKAY napamMetpamMit 
ypaBHenna (1), onpenensiouue o6nacth cxoxumocTH nNowIyYeHHOro 
pana, HO TaKKe MalwTCH OWeHKH OCTAaTOYHOrTO weHa 9TOrO pana 
(B ABYX BHAax). Dror pesyabrat maeT BOSMOKHOCTE NOTY4aTb npu- 
OM KEHHbIe OpMyJb Win pewenna (1) c¢ Kako yrogHo Hanepey 
3aMaHHOH TOUHOCTHIO. 


a 





! Tlogo6uoro pona ypasnenna BOSHHKAaIOT, HallpHMep, B TeOpHH rHpocKonoB A 
APYrHX, CBA3@HHbIX Cc Heo, ObacTAX. 
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Tlonyyenve nogooxoro posa NpHOWKEHHBIX POpMy.A, Sela ene 
BXOJAT PasJIHUHble MapaMeTpb! ypaBHeHHs (1), oco6o0 eee anes 
cay4yaax, Kora HyKHO BbIOpaTbh TOT HIM HHO napaMetp ae 
pemeHHe O61aaio HEKOTOPbIMH onpeeeHHbIMH CBOMCTBaMH. 


1. HekoTopbie JJeMMbI 


Jlemma 1. Tycth @ynkuna ) (f) 3amana Ha npomMexkytTKe (— ©, 
+o), orpaHhyeHa Ha HEM 


| Wil ee ee) 


MW HHTerpHpyeMa B .1OO0M KOHeCNHOM 1IPOMeXKYTKE. 
Tora, ecJH 


C _At 
o(t) =e! { u(ie “dt, 
t 
rile A» QO, TO 


{ 


ODI < 73 


ec mp atom Y(t) mepHomnueckas, KBasHNepHoAHuecKan HK ae 
nepHoynueckan (PYHKILAA, TO o (f) NpHHaJexKHuT (COOTBETCTBEHHO) K 
TOMy Ke Klaccy PYHKIUAH. 


AuvaJiorHuHo, ecJIu 


t 
= A 
(tf) =e! ( a(t dt, 


4 


ae 


ruc A 0, TO : 
'y 


[e(f)| a 
JLokazsaTembpeTBo. Vimeer MecTo O4eBHJIHOe HepaBenCTBO 


. aAbs, ate saAtgy 2 
at)|<e( yyle “at ge fe “dt 
t 


“be '- 4 





ms 4 


[lokaxkem Tenepb, TO H3 LepHOAHUNOCTH U(t)  culesLyet Ue 
anunoctp (1) HW UTO NPH ITOM NepHo «(t) copnasaeT ¢ TepHoAo 
4 (4). Tlyeth @ NepHos y (tf), T. @. 


UE a) a 
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To ria 


Ht + 0) — 9(t) = eT) 0 a(x) e“A* ay oft fyine ax 
ttw t | 


- eft J [oe + ©) — o(x)]Je"““dx = 0, 
t 


OTKyHa ClenyeT, 4To 9(¢t) — tepHoguyeckan PYHKUHA c NepHonoM wo 


Ecau  (¢) byakuua noury 
KBASHIePpHOAHYeCKanH, TO (baKT ont ae eeasrac inne 
dyHkunn ¢(t) cnenyer 13 onpeweleHua PyHKuUHi Snore anaes ae 
PaBHOMePHO CxOAaulelicA nocieqopaTenbHocTH TPHTOHOMeT ue 
NOJIMHOMOB. pers 
| /leficTBuTeIbHO, slerKo BHACTb, BO-Ne€pBbIX, 4TO, eCIH yHKILH 
1 (f) TPHOHOMETPH¥eCKHA NOJHHOM, TO H CooTBeTcTRYIOUaA ave 
oe et) bigs TPHTOHOMeTPHYeckHit NOJIMHOM H, BO-BTOPBIX, 4TOo, 
ey PaBHOMEPHO CxOAAMaACA NOcHeAOBaTeAbHOCTE PYHKUWHi 
\ e f TO NMOCJeROBaTeIbHOCTE COOTBETCTBYIOLHX HM (YHKILNE 
i 9,(¢) | Take 6yzer CXOJHTbCA PaBHOMepHo. a 

JIemMa 2. Tlycrb nano ypaBHeHHe 


y” 1 Ay’ + By = ¥(2), (2). 


Ilyctb Rk, u ky KopHH XaNakTepHCTHYeCKoro ypaBHeHnna 
Rk’ -+ Ak4+-B=—0O, 


NyCTb 
; a= R(R,) #0, a = RR) #0 
d=|k,—k,|=|VA?—4B] #0. 
Torga, ecau [$(t)| <4, 10 cyllecTByeT YacTHOe pellienve ypas- 


HeHHaA (2) } tTakoe, yTo 


| Yj : F [ 2 | d, 
Be | by 
| Y’| < a, | ae ! 
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Ecan, pH 3TOM, (PyHKUHA y(t) aABAAeTCA NOUTH ee 
B WaCTHOCTH KBa3H HH MpocTo nepHosW4ecKon Renee 
HpHHaWeKAT TOMY %*Ke KTACcy (byHkuHh (COOTBeETCTB ue seats 

ITloka3aTeabceTsBo. Peas (2) MeTOJOM Dena corre 
BOJbHBIX NocTOMHHbIX JlarpaHx«a, yOexmaemcaA B CYyliLecTB 
yacTHOrO PeWIeHHA BHA 


Y= i, je u(xje dx -+- ent \ uixje i dx | , (3) 


3Ha- 

rhe nmpeebl HHTerpHPOBaHHA paccTaBi1eHbl B 3aBHCHMOCTH OT é 

KOB @, H Ge, Kak B yCJIOBHH JIEMMBI Le er 
Vicnomb3ys nemMy |, moJlyaHM Tpe6yemylo OlleHKy A ; 


Jlndcepenunpys Y p (3), nowyanM 


| hii kit hy x | 
ee lee \ o(xyje mg eee \ v(xe dx |. 
Ry Ry 





| aa Y’. 
Otkyfa, ONATb ynoTpe61ad JeMMy 1, nowy4HM olleHKy As 


i X B 
Makt NpHHawlexKHOCTH Y K KaaccaM MyYHKILHH, veeeaiien 
yTBepKMeHHH JeMMbI 9. rakiKe OYeBHAHO CICAyeT 43 JIeMMbI I. 


Jlem™Ma 3. Ilyctb avo ypaBHeHHe 


yo EIA + heb! $B FAO £0 (4) 
y= Yo thy bye tb om (5) 


H TyClb 


, 1 m0 
(popMaIbHoe pa3s1ORKCHHE KaKOorO-wH60 ero pellleHHs B pr 
eTeneHaM A. _ 


i MOvIHe- 
Torfa MIA WIeHOB HocdleLOBATeJbUOeTH (VUKILH Ve: Bbl 
HO COOTHOMNeHHE 


yi, | Ay’ By = — BOM (Wat > | (6) 
yy F Aye b Bye = FU). 


ee ee 


] y . I a * 
» “4 . Pa , + 


uUxje "i dx; 


eater 8 


— 


t 
{ Uxje ax. 
Oo 
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ee : goa PC TRC TBO. Tlogcrapaaa pa3oxKette yY B PAL no 
B (4) H BbINowHAA (OpMavbHO aJIre6panueckue onepa- 

ec yOexK2aemca B CNpaBeqVIHBOCTH JeMMBI 3. as 
' Sey se Gye f(t) B (4) YROBJETBOPACT YCOBHAM eMMbI | 
fe (Be er ee HaHuweHbl, KaK OFPaHHYeHHble Ha 
eee p A 3THX ypaBHeHHi, Tak uto (5) npeactraBases 
PMaJIbHOe Ppa3JIOKeHHe B PAR NO cTeneHAM napamMetpa i 
OrpaHHdeHHoro Ha (— co; + co) pemenna ypaBHenua (4) | 

Ilyctb pH 3TOM BBeneHEI o603HaveHHa: | 


7 te / =a = 
sup | yn 4 Ay’, + By,| =Tns $1 = SUP| Gi |5 o = SUP; $» |. 
Tora uMeerT Mecto Hep aBeHCTBO 
r,<kr 
aoe" n—l* 
rae 
ke 


a 


+ 








r= Lal 


ay 











~ | 1 Ny 
)+% (sep + yh). 
Nokasatenberso. 3 JIEMMbI 2 cqenyert 
l I 














<< 1 | a | a2 | 
; Bae | : d Er 
| | ts 
/ | Qy a 
ly n—} | = d TnI 


M3 (6) npeapayueii memMbl HMeen Tora NpH n>] 
Cee sup Ly", cs Ay’, i By, | aa Sup | I pat ~~ Poy 


ay 


a 


n—] | 
=)! a Ar, : 


2. OchoBHas Teopema u H€KOTOPbie 3aMe4aHHg- 








Fe 
Ao 





l 
ay 














em a | 2 


Teop eM a. Iyctb qaHo ypaBHeune 
+14 + o(A]y’ -+ [B+ 2(t)] y = f(t), (7) 


ne 1 (f), 2(4), f(t) —orpannue . 
» Pale}, HHble Ha Bceli Be ; 
PYHKUMH, H KBadpatTHoe ypaBHeHue ee reennee OcH 


° 2 4. 
M+ AR) B=0 
He HMeeT HHCTO MHHMBIX, a TakoKe KPaTHEIX KopHeli, 
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Tlyetp BbINOJHEHO HepaBeHCTBO 
IB ee ne Po ( 
aa pe ?1 ( + %, 


hy / 
(o603H aueHHA nmpexkHHe). 


a 


l 
! he 


ae. 
1 


3 


Lie 
Gye 





\l<i 

















Torna cyulecTByeT orpaHHueHHoe Ha Bcell BellleCTBEHHOH OCH oF 
jueHve ypaBHeHHa (7), MpeACTaBHMOE B BHAC paBHOMePpHo CXOAAITL 
ca Ha (— oo, +o) pada PYHKEKH 


Y= Yo Yi + Ve + Sa ee 


li 
npwyem y, CYTb, orpaHHueHHple Ha (— co, +o) pewlenua ypaBHeHH 
(6) (semMa 3). 

} KJlac- 
Ecan npn 3ToM dyHKuHH o,(t), go(t) wv F(t) np ae 
cy nepHosMyeckux (c O6lWHM nepHoxom), KBa3sHepHosHyec Lee 
HOUTH NepHOAMHYeCKHX (pyHKuMH, TO HaleHHoe peUuleHHe 7 np 
2KHT TOMY Ke Kaccy (yYHKUHH (COOTBETCTBCHHO). 


Ecau o603Ha4HTb 


mies 
Ro) Pee. [eS ae is 


TO HMeIOT MeCTO OLeHKH 





























| | | 
- | bb : a | ee 
LR, | a f d ee 
: es ne 
'R : | hy he SUP OV’ y |. GoVets 
: n., d(i - -k) i 





Moxa3zatTedbcrTso. V3 omenokK wieMMbI | culenyeT, eCJIH MNpH- 
HATbh O6O3HAYCHHA JIEMMBI 4, 








A we rn me } gle he: 

Ma | dg (| ty cm Qo : 

Ecan BbInOHeHO yc.lIOBHe TeOPeMbl (k <1), To pas 
ry -{ rs -L . > 


CXOMHTCA BBHAY DOKa3aHHoro B JIEMME 4 HepaBeHCTBa 


nS Rr 
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Y=Yotwro... 


Dak 
pert eas Gute NepHOMMYHOCTH, NOYTH HH KBa3gHNepHo- 
NH, eCJH Saiinine npH cootperctayioHx ¢,(2), go(t), f(t), ovesn 
, Tb, ¥TO, Ha OCHOBaHHH ; ; 
3STHMH CBOHCTBaMH. J€MMbI 1, Bce y, OG/analoT 


OuewuMm tenepp R,. U3 u3sa0xKennoro BBILIe clesnyer: 
iy ij 


| Se 


ay | My 


)x 











nea tinge ty <—BE (| LY Jee... jis 





I 
a 





] 
a 


! 
eee 
oe ae ee he 

d(1 — &) Pal: 








n--l zn 
atl ~ Tok epee 


a BTOPan H3 OTIPe TevIeEHHA 


aap = Sup] oy", + YoMn |. 


_SaMeuvaung 


!. Tleppas 
Sonu a ait ea BTOPOH, Ho ee yno6HO ucnonb- 
CHKH YHCJla WieHO 
MOTO JWI NOyYeHHS Tpe6yemo# TouHocrH OB PAa, HeO6xonH- 
Bropas 
» Ci 3TOM | 
BbIUHCJICHHA fasee. CSTAHOBUTECA, HH NpOLOKaTE 
B yvacr 
Bo Pht ei schicie cHyaaax, Korma $, (t), p(t) uw f(t) — TpH- 
M3BOLNTCH c 6 HHOMBI, MOCe€NOBaTebHOe ONpeReeHHe ¥, Tipo 
fren paiaee Bie Sie SIEMCHTAPHBIM METOJIOM Heonpe- 
CHTOB. 3TOM : 
TPHYECKHE NOJIHHOMEI). wtYa€ Yn—TakKKe — TpHroHoMe- 
2. T 
Sileanes euiai ee eae BIO M@KY MPO“4M, BOSMOXHOCTE 
Y, COBEpuaeMyio MPH O6BIYHOH 3aMeHe ne peMeHHbIX 
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juBaeTCH TAK 
KostppULHeHTOB HX CPeAHHM sHateHHeM; 3Ta OLUHOKA OWEHHBACTCH Ts 


| 


—— 


1 


Me my T te k . 
Ri) 2 f§ 

















MOTyT ObITb YCHJICHDI, oco6eH- 


| : BBILC OMeHKH 
3. Bee NOMIC. ANOMOXRKeHHH O (PYHK- 


HO, eCJIH BBECTH KaKHE HOO JONOJIHHTCJIDHDbIC Wpe 


LHAX ¢ ,(t), Gill) f(t). 


Hocrynuaa 18/XI1 1956 r. 
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Kano. Gu3.-uam. Hayk, doy. C. I. FYPEBHY 


K PEWEHHIO CMEWIAHHOR SAQAUH 
AJA MPAMOYFOJbHOR NJACTHHKH 


B Hawei pa6orte [1] pacemorpen o6muij MeTOX peuleHunA nwocKoi 
Salaun AIA TpAMOYroubHO oO6acTu, Korga no KPpaHM OGOacTH 3a- 
Aahbl HallpsxKenua. Llenpio HacTonuleH pa6dorni, KOTOPyloO culenyer 
CMHTaTb MpOAOMKeEHHeM pa6oTHr [1], apasercsa MNOK&a3aTb, YTO STOT Ke 
M€TOX MOKeT ObITh NPHMeHeH K PewWeHHIO CMeUIaHHOM 3anaqH cye- 
AYIOIWero THA: NO MpOAOVIbHEIM KPpaaM MpAMOYroJbHOH O6acTH 3a- 
A@aHbl HANpsAKeHHA,. a Ha NOM€PeuHbIX KPaAx JIH60 3anaHE nepemette- 
HHA, JJH60 Ke Ha OHOM Kpalo 3afaHbl Hanpaxenus, a Ha Ipyrom 
epeMeuleHua. Pewienwe atux 3anay HM€€T BECbMa BadKHOe NpukKan- 
Hoe 3Havenuve. B ganbueliniem, 6e3 OCOObIX OFOBOPOK, MBI 6yoemM wu- 


Tlocequee OOCTOATEbCTBO He BbISOBET 3aTpyAHeHHit, NOCKOJIbKY B 
pa6ote [1] npunara HYMepauka opMysa avByma YHCJIAMH, a 37eCb 
OHM, 

ITpenctapum ce6e, YTO Ha NpOROMbHEIX KPpaAxX MPAMOYroJbHO o6- 
ACTH 3aQaHbl HalpsxKeHUA, T. e@. HM€}OT MECTO rpaHH4Hble ycnoBna 
(l-1), a Ha NON€PeuHbIX KPaAX HOO 3anaHE NepeMewleHHA, JH6O 
a ORHOM Kpato, ckaxkeM npy & = > SaaHbl HAaNpPAXKeHHA, a Ha jpy- 


u = (ny), V = 91(%) NpH § = 0; 
uw = 9,(%), VU = ¢,(%) mpi § = c¢ = < (1) 
JIH60 
3, = Fi(m); t = G,(n) pH §=0; 
“== O(n), U = $5(%) Mpa § = aL, (2) 
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’ ‘ y ~ f “D bIB- 
iti cae Gis. "= sane KYCOUNO HEMPEPE : 
rae ANS ZN) s 1 ible B HHTepBaJie 0.4 ; 

(pyHKUAH. 


| | » PPaHHUHbIM 
Kak lloKa3aHo B padote HY Dene, eee Mia es MOWORKE- 
COBHAM Ha IIpOJOIbHBIX Kpasx, nOny arene eae 3ajtau: 3aaauH 
ia HEOMHOPOAHBIX PelWeHHH WETbIPCX Ooee Wpoct : 
I rpynn A, Bb wu 3anaun I] rpynn A, B. 1-5) —(-7) nepemenlenHs, 
[Ipenctapiaa Ha OCHOBaHHH cbopmy ( ci Gopues Ht pas 
CUOTBETCTBYIOLUNe STHM PeLICHHAM B Ou patos vor onepatopa A, 
jaran 3aTeM MOJIYYeHHble BbIparmkeHiA Mo CTENe : 
6yleM HMCTb: 


Zanaua Trpynun Aub 





ap, | 
; me 2m-+ Am-,(%)« 
Bisee se \" | w | fay —-200—9) 2 | am): 
oe Foal 2(m+ 4) (3) 
o m 4y(3) 
2u | er jy | A" aS. 
a aad » Lt, . (n) eel Y)P om | de 
m—=0 
Znunaua Hrpynu A u 5 
¢ : = 2) qm do(é) . 
Sel SN ay CDF 2 om (a) a" Re 
h rat . (4) 
dp) (1) 
ae! e ia 2m +1 AM (2): 
ol a \ roe gy $20) | pel 
m—Q * 
3JLECb 
(i) Cay | emt ayia fe ay 
Pom AC) =m FN)! vf (—1)7 4( UV 


1-10 
bom (1): om p(T) ONPEHEAMOTCH cpopMysiamn ( ) 
ioe eee vent JIAMe HW NOCTOAH- 
H (1-12), a wepes p HY o603HateHbl KOIPPHIL ie at ee 
Has Iyaccona NpHueM, Kak H3BeCTHO, B aes a 
’ * . y/]-4-v, 
Horo COCTOAHHS BMCCTO ¥ HYKHO B3sITb » | aa ee 
@yukunn 4(8) -yAOBsleTBOpAeT YPAaBHCHHIO | ona 
(6) cBxA3aHa C (pyHKWHeH &(2), ompemeiseMon ypaB ‘1-8 
4 
3 aBHCHMOCTbIO ce ai 6) 
Ag == (6). 


: 2 PeMellLC- 
Mopmy.tbi (3), (4) BecbMa yAGOHbI /WIA eae ele 
Hui, B calydae, CCIM 3aMaHHbIe Ha NpPOMOMbHBIX Kpaw p 
bd bi 
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ABJIAIOTCH TNOJHHOMAMH. BbipaxkeHHa Aa mepemetenuti, coorpercr- 
BylollMe O6WeMy Cyly¥alo, NpHBeweHbI HHoKe — cM. (12), (18). | 
: ee YCIOBHAM Ha MloMepeuHbix Kpasx, Take Kak B pa6o- 
e [. YHEM YAOBJICTBOPATb C NOMOLLLbIO ; 

Ay OAHOPOAHbIX pewmenni. V3 
papeHcts (2-6), (2-8) umeem: P 


3amaya l rpynn Aun B 








2 pu", = u(gn.%) d f 
7+ = —2Re an) en) . 
n=] 
(7) 
2pu", sis 
go = RE V “dn g(t). 
Nu | A 
3amaua I] rpynn AuB- 
pee age Yi dns 0) dln) 
h = Gn" dé? 
ae - (8) 
\ if 
Pe eae os 2Re y a ") h (2), 
n=] se 
rae , : 
£,(6) -F A,e 4a" Si Be ile) ) 
7 9 
Ag(8) = Ce + Dye Ale) " 
U(Gn, 7) ina yi(Tns ") — 2(1 — VO(An 1); 
Udy, 7) oe T1(Gn, 7) ++ 2(1 a V)Si(G 5 n); 
42(Yn 1) = 5, Gq, 0) +2(1 —v)8,(9,, 1); mM 
V(Gns 1) = (Ins 1) — 21 — v)ex(qu, 0)3 
npHyemM 
CAQns 1) = COS an -+ (—1)" ycos g,(1 — 1): 
SAVns 7) =: Sin Fn are (-—~1)/7 sin q,(1—v); | " ” 


VJ = 1,2), 
a PyHKUHH Sy ty ONpeRerstoTca popmysamu (2-7), (2-9). 


PP il ld Ha (3-7), (3-19) moxuo BbIPa3HTb Telepb mepemeuse- 
» COOTBETCTBYIOUIME HEOJHOPOAHBIM pellieHHAM BcexX YeTHIPeX 3a- 
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au, B BUe PAMOB, 3aBHCALLMX OT dynKunu (10), cHayana ane oe: 
Ya HarpYKeHHA IIPO/LOJIbHBIX KPaeB COCPeOTOYCHHbIMH B TONKEe § 


-- g CHHHYHBIMH CHIaMH ', a 3aTeM HHTerpHpoBaHHeM H AIA OOmlero 
cayyan. 


OKOHUATEJIbHO 3TH BbIPaKel AA MO?K HO pe ACTaBUuTh B BHC. 


Zanaua Irpynn Aud 








o2 
Z nt! . e iy (Fin *) 
n= | 
: a 
SC fea Ps t (x)do . eit \ ein t ,() da | =i 
| 0 : 
2 C 
sci 9d any fe fonds fF & eer] 
| er 
=F é c | 
| (| —8 { tadda + JE - 2adfa(a)de | 
| : 
2 aos = U4n WV | 9 
ag ARE DS (ecsiga ae” i) 
. n= 


S 


- Cc e 
shee Lan $0 47 Ins 
ea Wn> | ein’ t (x) do + ef" e t (a)da | 
; é 
ry) > 





4 


‘s 





B(1—v)e By — a} | f falda | A(@)a i 
0 $ 
“) of fa —9y( 228 4a ap) of Adda 


a c | 
vy, \ t,(a)da + v(1 — n) | t.(a)da; (j —- 1,2). 
0 é : 


i ¢ CpH- 
1 Anre6panHueckHe 4acTH PasIOKeHHH WIA yToro CJlyuan NOJyuaroTcs HHUTer] 


‘ JH 
POBaHHeM yIeHOB CTOAMHX BHe 3HaKa CYMMbI B COOTBETCTBYIOULIX Bb) aK CIHAX za 


Oo- 
: MHTerpHpoBaHHA H3 YC 
i HM OfpeseeHHem NOcTOAITHbIX 
HanpAKeHHH HW MOCMEAYIOW P : eae 
BH HeMpepbiBHOCTH NepeMellleHHH B CeUCHHH + . 
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Sanmaua Il rpynnAunB 


eee ae -= 2Re i 4(9n, 4) 
A | > (COS Gn —1)9n* 
n=] 
—4n3 : Yn% ns tes i 
X |e ee s,(a)dae""( e ™ s(a)da | + 
| € 
( a c 
. ~2ad(—v[ [(E—2a)e(a)da+ f (2at—¥—2at)t,(a)da] — 
3 : 
| c c 
+ — 4°(3—-27)(2--v) bl ti (a)da — { ti (a)da | = 
: GO (13) 
| 7 c 
| = (1 — v)(4,84 — 1,4) +-1 | f t,(a)da; 
| é | 
= vf t,(a)da; 
0 
20’, oi v4(q , 
Sete. Vaid oh OF 2(9n» 7) 
h ane py (egg x 


— 


xX | Bat { ef 5 (a) da Pi f ge s(a)da. | Ee 
- 


8 c 
| ~ 64(1-~ ay] [ —2)s,(a)da + J (@—8)s,(a)da | +. 

0 = 
é 
+ | + 21 ~v) | & aj (E — 3a)s,(a)da + 
0 
| 


¢ 
As \ —~ 6a7F+3ag2—H 1993 1 2,4(§—«a) | S,(a) da; 
: | 


0 (j= 1,2) 
Ip nogcuete nepemeuenui no sty 
Pblpa HelpepbiBHocTH dyHKuni t (a), 
16* 


M PopMy.laM B TOUKaxX pa3- 
S,(a) MoryT nosBHTbCA OCO- 
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G6eHHOCTH B BHAC MeJLICHHO CXOJLAILMXCA H WawKe PacxOMAWLHXcH pA- 
JIOB, THIla. 





te j(Ins 1) = Vi(Gm %) (j £2) 
%. JMine ’ Nee | a ay ey 
2RE OY Geosgn— awe PREY oan IW 


— 


C KOTOPbIMH CJIeMYeT MOCTYNHTb COBepIleHHO TAK 2K, Kak C Bilae: 
THUHbIMH pALaMH, BCTPeyalOUlHMHcHA TPH ilar ate palace 
Tipu 9TOM, yYHTbIBAaA (3-11), (3-14), (3-17) —(3-2 Vgc ROCtato HC 
IPHBeCTH OTHOCAIIHeCH ClOsa (bopMyIbI DJIA pAAOB THMA: 


©) 
, ee 
a ee lee (14) 
4 (COS Gy Nn 
it — 


C(I %) ; 
(cOS Gn > Yan? 





QRe > 


n=\ 


(f—1,2). (15) 


C NoMOLLbIO TEOPHH BbIYeTOB COBEPLeCHHO Tak KC, Kak B paodote 





[1], HMeeM: 
Si(dn» "an, (2m-{-1) = 
ne i , 84a 4 n 
(7) 
sta | Bue i 
(J) ; se Om-t-3 ' 
= Pom C)—( 1" —E— | 9 
(16) 
sy (dn “0 ~ (2m--1) = 
ees 
4Re ay COS Gy -- ¥ . 
ni 
ap ay 
(7) at, 
Pam 1)" m3 _ 


m+) OOTBETCTBEHHO 
re BeJIHUHHbI l. hi, onpeleAAoTCA C 


nel 
(3-13) un (3-15), a a if (4) — dopmysamMu (9). 


TakuM o6pa30M, COOTHOIMCHHA (16) aroT see eae aoe 
IIpH - 
MHpoBaTb pxubl (14) mpH S HeveTHOM H PsA (15) 1p 
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see UEMDESHE HX B BAe NOAMHOMoB. TIpux s > 4 pans (14), (15) 
oon CA BeCbMa OBICTPO, a AIA OCTAIbHBIX 3HaueHHi ¢ NpH nogcuete 
PALOB Cl€lyeT NOMb30BaTbCA COOTHOLIeEHHAMH: 


AAA Z3anmau rpynny A: 


ae “y Si(Qn. %) 9 - p;{A, 4) Cos 24)? 


——. 





——— l 


, (cos. In 1)q,2 3r (sh A — A) 22 dh +. 


\ me . 
ae Re y | 4e "In -— gon pes Si{4n 4) 
(cos . In — -1)q,2- 





N=] 
2 93, (i) 1. ar 
SPP Oa Be 
co. : 
2Re »} MAC ae =~ a ee w ita, 4)(l— cos 43)? 
n=: | (cos Y ae Nay St (sh eo nh da). -t. 


IO 


+ a -2Re pa | 408% ays “234 7 | meenyAC Oe, ") 


n—| (COS Gy Nan 
(17) 
atk 
ang! dp") 1 0, ; 
3 ay, oe “de? 
2Re Im 4) ae. 0,4 . oj (A, W(~ cos 14)2 
b (cos. In — en Tg, kt a (sh a ayy ao 
+0,1-2Re Be 9" ga 23dn | 33 
2 | 7 - G | xX 
€i(In. 1) _ a (J) 
S (os Gq —TygaF + 0,165 ps Pi) 
+ 0,05 ge “* a » 
+ 0,3 8Q, (1); 
= a 1,2); ’ 
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aan 3anmayd rpynnb Bb: 





Si(Qnv i) Perr A j pila, ae i ee 4) d). 
2 ie | (cos Qn + 1)Gn? Tt ; (sh A -1- A)A 


ah as é ry 

~. S(On 4) Le (J) ; 
+ 2 a 2 (cos rs ze qe : 4 Pi (1); 
n=\ 








x0 : 
i Oe eet 
1 ! 

) 


OO 
~ CQ ) hs Leeann 
2Re 2 (cosqn+))an (sha + A)A 
ni— 


etm) and 8 aps) | (18) 
+ 2kKe La eae ae Fe € ar cr) ie | 
Re Dati ag *— ¥z = ge a 
bpeame Se | ga 
aieiws = 12)5 
= adh, 4) = shiy — (— 1)’; sh ACL — %)5 (19) 


w (dh, 4) = ch hy (1) eh 1"); 


CAQn 1) one 
Tee Yet 
- 51 


l 1.) (-1/ _ 9 97 214 (, Fe se | 

0) | 5 44 —3 ‘1° 4+- =} a 20 ( 5 14-20 ie f 

== ; a 1)/ ? ae 
(gp )—- leant 6 \3 

| , . 

J =: 1,2). 

(17) wv (18) He 3aBHCAT OT BeJIMYHHD! 


4 Kakoe HHOY/b anayueHHe 60JIb- 
eCLIHOCTH B NpaBblX Wac- 


IIpappie YyacTH PaBCHCT 
HapameTpa 3, OSTOMY, NpHjaBas Pi 
ee CJLHNHILbl, Mbl MO2KCM 6e3 OOJIbILIO 


1. 
THX QITHX paBeHCcTB OTKHHYTL BCC cyMMb 
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SO paTHMc Tenepb K PaccCMOTpeHHIO rpaHHUHEtx ycloBuit (1). 
- er slegtaela C TEM, 4TO OAHOPOAHbIe pewenus rpyin Au Bb 
aot pe pa sOMy B OTHOIWCHHH CHMMETDHH M0 Ne€peMeHHoMy 7, 

AaHHble Ha NONE peuHbIx KDanx ¢ 
Ha Be 4wacTH: i ae vu: nl 


CHMMETpH4HbIe — 4,” (7), —; (4) H 
aHTHCHMMeTpHHble — 9 ,* (7), ¢,*(%), 
NOJIOXKHB 


qy oi) ] r4 ; 
Y= od +ay—al, 2-4 fec)-+e1—y |} 
(20) 


— 


ss 5 [8(7) = 31 — 1) | i Wo lei(n) oo ) | 


Deal tace NPOH3BOJIbHbIe NOCTOAHHbIe, BXOAALLHe B OJHOPOH bie pe- 
CHHA KaKIOH H3 YeTbIPeX 3aauy, PaBeHCTBaM. | 


Sanaua lrpynn Au B: 


u,’-- 2," = 0, vi +o" =0 mpH §=0 
Lay a= 0, CFO 0) NpH §=c oe 
3Sanmaua Il rpynn Ay B: 
; , ,* ; 91° 
uy +H, = | ie a | ae np §=Q 
: ; v,* Pa. — 
Ly = | 9,2, 0, Pe = ae npw §=c | 


OtTclogqa BHAHO, YTO B pesybTaTe HamomKeHHA OMHOPOZHBIX H He- 
OAHOPOAHBIX P€LWeHHH BCeX 4eTbIPex 3anay OyYAYT yHOBAeTBOpPeEHb! Bce 
PPpaHHuHble YCJIOBHA, PpacCMaTPpHBaeMOH cMeLIaHHOn 3anaun. Jina 
ONPEACCHHA MPOHSBOVIBHBIX MOCTOMHHEIX 43 YCOBHi (21) (22) Tak 
*Ke Kak H B padote [1], npHMeHHM Merog HAH MeHbIUIHX KBapaTos 
B KOMOHHAaUMH C MeTOROM nocmeOBaTebHLIX npHOmWKeHHH. Tak 
NOACTaBJIAA B TpaHHUHble ycnoBua (21) Bbipaxenna (7) u npene6pe- 
rad IPH 3TOM B NepBOM MpHO.IWKeHHH UeHaMH, COMepKallHMH MHO- 


— Onl 
KUTeb e H COCTABIAA 3aTeM OOLMHLIM MyTeM asreOpanyecky1o 
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is if 7 O- 
cHcTeMy ypaBHeHHii MeTojla HaHMeHbINNx KBaApaToB, NOCMe HeKOT 
eo 1 
phIX Ipeo6pasoBaHHH, MOAYIHM 





Sy AGM Gns G0) + An Gn q,)| =H (23) 
n=1- 
V1 | By 1a Ga) + Bale a,)| = Ne (24) 
rs 
ais . &B oe 
An BBS wasps 25) 
i 
1 
; Sea “\\ di: 26) 
Ldn qx) om | [20(7 ns LAG gs ‘,) Vin WUAI 1) | 4. ( 
1 
pe Be SOMATIC WE) 
Ko h q ; 
1 
AJ See Po 08 Je 1 \ [a /(C)U(T as t;) peeneres D/ (COG 4) Jay. (28) 
ivy h Dx J 


af UMM 
HoneraBass oj, 3nak HHTerpasta (26) BhIpakcHns (10), nowy 


(ef ee Gabbe COs dad 
Gas  ,. Ses ph geen Pas 


COS Gy 4: COS Fx | 
sl WYidnd de: \ (29) 
~ COS Gn + COS Yn ’ 
COS Gn + qd), (n iz Kc) | 
ts -~y}( - “COS ,), 
Hd i) ai Li nol 8(1 " Ul aS In) 


At n? j 7 . y Tbe | 


2: An hae Ts Lan?) i 2 An dae _ Ins’) =r AS; 
n=1 = 


s (30) 
» aes cae ae Le) ae >» Ay 56 res aie lia) = A,, ’ 
n=) n=] ee) 





1 TIpw piipose yurelo pabeiereo, cripape/WIABoe fpH JHOGODIX Gy VR: 


deapee) KCOS Qi {)(cos dx Wu In) 
| ERC HRD LACES 4) +U1(Gm WU a eG Se 7 ied 
0 
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re o603Hayeno: | 
Hn Ge) = Lan! + ilps His Ge) = Ine’ +i lng’: | 
ae i ear me oe 
A,’ = Aj’? -+iA,i, Hyp = He + ind. | 


M3 sTOoH 2Ke CHCTeMbI ypaBHeHHit (30) 6yAYT onpenenateean no- 
CTOAHHbIe B,’ = BY’? 1+ iB i i i i 
; n 14D, ° C TOM JMUIb pa3HHue, 4TO B MpaBoili 
yuacTH BMecTO H,’, H,i 6yfyr cTOATh NOCTOAHHbIEe N,’, N,/,  npea- 
CTABAIOUIHe BeUleCTBeHHYIO H MHHMYIO 4aCTH BeTHUHH (28). 
Ipauwuuble ycnopua (22) takxe npvBosaT K. cHcTeMe (30) a4 
NOCTOAHHBIX 


C D 
Cra fn yg Dt = Pe 
Qn ’ . Gn 





’ 


NpH¥eM B MpaBbIX YacTAX 9TOH CHCTeMbI GyAYT COOTBETCTBEHHO CTOAT 
BeNLeCTBEHHbIe H MHHMbile 4aCTH BeJHYHH 7 | 


Si 1 9.2 
5 i. a HHI | | —1,/(0) Un Gx oe 


A 4° 





= | ee 24/0) Ve(Gas | a, | 


o,* 


Ley 


Lil (88 i = 
| | Awe a u,/(c) | (Gy, 4) + | 


Po" : 
- I 5% — U,/(C) | Uo(G, 1%) | a, 


Takum o6pa3om, ycvlopua (21) (22) cBOAATCA K 6eCKOHeYEHDIM CH- 
cTemam (30) Bcero 1HIlb OByX THNOB: OAWH ANA 3ana4u rpynnp A 
Apyrou — Aan 3anay rpynnbt 5. Buipaxenusa (27), (28), (32) onpe- 
Aensoue BeMunHD H,, N,., C NOMOUIbIO Npeo6pasoBahua YyKasau- 
HOro B paOoTe [1], Bcergqa MOxKHO CCBOOOAHTS OT oco6enHocteli, eCH 
TaKOBbIC TAM HMEIOTCA, UH BbIPASHTb HX, TAKHM O6Pa30M, B BHILe 6LICTpo 
CXOMAULMXCA PATOB, 3ABHCALLHX OT BeTHYHH | —— 


1 
In ; 11(Yns Wa (Gur Hay 











ee Se ie OR: pe 2 SONS ge 
(COS ¢z—7)(COS G-—1) 41 COSGn iY  — (COSGn + COSGy)Gn > 
} 1? (Gay 4dr 
ee oO a si. 
(cos g, — 7)}* 2(1—-¥) 6 (cosg, + 4%); 
249 


sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 


sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 


1 
| (Gn 4) UA Ga 147 

















— Gm ge) Be 
(COS G@n— Y)G2 (COS Gn-F COSY, COSY —%) ” 
(n + K) ; 

1 

| 

! ee 2a, Pa In), 

(COSQy— (Gn COS Qn- 1 Gn : 

I 

ay i U;(4Gn 104K “ae, Vm 4x) _ B(1 ~~ v)27(cos 9x +1) 

“(cos gy WCOSGn 14a COSA — (COSA + COSGR)(COS Fn 7) 


nfzK 
1 


) U:7(Gn 141, 


SS ‘ ee) ore: 8d = )t ee cos cas 2%) : 
“(CO8Gn— ao) g (COS Fn 


COS Gn — 4 


} 
\ VAGn- HUAI WEG 








= Fn. de) 4 8=vPA(08 da + DCO Ge FD 
(COS qy -- 049n 7 dn a (COS Gn + COS g,)(COSs G,= “Jn 


(n # K) 
1 


vA(dn 14% 








2(1 — ¥)@n bs 81 ee v)*(cos Qn a (qn Gn) e 
(cos Ga — Gn COS Gn — 1 (COs Gn — 1)9n In 


Uto we KacaeTca rpaHHyHblXx ycnoBuh (2), TO OHH se alae 
cnelHabHoro pacCMOTpeHHA, Tak Kak oueBH AHO, ane kha we a 
OHH MpHBOAAT K CHCTeEMe (5-10), a Ha Kpalo ¢= € eae ra 

Tlonpoaa HTOr H3JIO%KeHHOMY BBILIE, OTMeTHM, ts eit alee 
6ywoKeHHOe pellleHHe CpaBHHTeJIbHO yerko mpota yee sen Lae 
mapa weMy CTaHOBHTCA BO3MO2KHbIM PacCMOTpeHHe pee ee i 
3ala4uH JOBOJbHO MpocTo AOBOAKTb Ao YHCJOBOrTO Pp y: Ace iat 
sroro x Ta6aunam pagor [1], (OI My kan cuctemy (30), orpaHi¥i 
TaGNUUb! PyHKWAH - BO-BTO , oe 2 ees 

DH 3TOM, HalpHMep, C1yyaeM n= 5, K = 0, HYKH 
Pennoanaennts 9TOli yCeYeHHOM CHCTeMbI H 10 CUR mene 
o6paTHoK MaTPpHIbl, B TPETbUX, HY2KHO BbIYHCHTb ee. 

B sakniouenHe 3aMeTHM, UTO PaCCMOTPCHHDle BbILLUe ene i 
nopan B. K. [lpokonos [3], [4]. ABrop y2oBJeTBOpAeT ye Pee 
(2) To“eNHO, YTO, KaK NMOKASHIBAIOT OTeJIbHbIe npHMeDE vee anes 
uucle TOUeK He MaeT YMOBJIETBOPHTCJIbHBIX pesybTaToB. Kp 
KaK HaM KaoKeTCA, ero peliieHHe C/IOKHEE TaOyAHPOBAaTb. 





* Bennunnn © (Gin F)s I (dn Ix) Ta6yKpoRanhl WAX 3HaueHHaA NOMeLle- 
Hb B Ta6, 9, 10 pa6oThl [1] 4 7, & pa6otn [2]. 
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Accucmenm O. K. BEBAXHH 


H3PHB KOHCOJIH MPAMOYFOJIbHOTO CEYEHHA, 
COCTABJIEHHOM H3 TPEX TPAHCBEPCAJIbHO- 
H30TPONHbIX CJIOEB, NOW WEACTBHEM nOnEPEYHOHM 
CHJIbl, MPHJIOKEHHOHM K HE3AKPENJIEHHOMY KOHUY 


TlpeqnosioxHM, YTO Mbl HMECM KOHCOIb NpAMOYFOJIbHOrO Noneper- 
HOFO Ce4eHHA, COCTaBJIeEHHYIO MYTeM CKJCHBaHHA TPeXx Se ae 
TPaHCBepCaJIbHO-H3OTPONHBIX COCB H HaxomAulyioca Nos eae 
cub P, KoTOpad NpHowKeHa K HesaKPelICHHOMY KOHUY H Hallp ’ e 
BILOJIb OCH CHMMETPHH KOHWeBOrO CedeHHA, MepneHAHKYJAPHON K 
CKOCTAM cKsleHBaHHs !. IIipegnomoxUM, KpoMe TOFO, NTO nonepeulb 
CeURHHA BCeX COeB KOHCONH pacnosO*KeHbl B MIOCKOCTAX Heorjouyy 
H 4TO BbICOTa HAPYy2XKHBIX cs0eB H HX YIpPyrHe MOCTOAHHbIEe OAMHAKO- 
Bbl. OcH CHMMeTpHH KOHIeBOrOo CcedeHHA CpeAHero COA (Ha oe 
KpelsleHHOM KOHLe) MpHMeM 3a OCH XH Y MpAMOYrOJIbHOM AeKap 
Boll CHCTEMBI KOOPAHHAT, a OCb 3TOTO COA KOHCOMH — 3a OCB Z. 


Pa3Mepbi yKa3aHbl Ha pHe. |. 


Vasa oT pewenua COOTBETCTBYIOIeH 341auH AIA We bHOH neo 
[1], umem peuenne nocTraBJeHHol 3agauH 06 H3rH6e COCTaBHON 
COM B CJIEYIOULeEM BHC. 


a) B cpennem coe 8(-a- X- a, hy h,, 9 2 <b) 
(0) (0) (0) HO ies 
8 = Sy ey Q, z o Ye, (1) 
0 
te OW HOY ogo OM rare Vs G MGitix h,2) 4D, 
Rte Oy? ea Ox 2 ; 





1 Kyneenaa mpocnolika paccmaTpHBaetca ie Kak CAMOCTOATEIbDHbH COW, a KaX 
COeMHHHTebHaA MleHKa, 
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(0) 
rae C” u D — neuspectupie NOCTOAHHBIE, MOjviexKallHe onpenene- 


HH1O, a Vy) —cyukuua or x u Y, YROBJeTBOpAL- 
Wan QuppepenunabHOMy ypaBHenuio * 








a a 
y 
Pue. 1 
oe (0) (0 
ais i a2", 2c Y' ‘a a 
Ox? oye po) | (2) 
(0) (0) (0) 
B K | 
oTopomM v , E , G —vaxk Has3biBaempte TEXHHY¥eCKHe NOCTORH- 


Hble cpeqHero CJIOH, a HMeHHO: 


(0) : 

v prea € 
Kosppuuvent Tlyaccona, XaPaKTepH3yIOulHH NonepeywHoe 
CKaTHE B MIOCKOCTH H30TPONHH MpH PaCTAKeHHH B Ha- 


nmpaB 5 / | 
i paBJIeHHH, NePHEHANKYJIAPHOM K 93TOL MJIOCKOCTH; 


EO — y T D2 
se Jb TOnra guia pactakenua unn oKaTus no. Hampas- 
“l JICHHIO, NepneHAHKYJIAPHOMY kK NJOCKOCTH H30TponuH: 
: — MOLYsI Tel 
Ay/lb CiBHuTa ia mnawocKkocteili, N€PNeHAMKYJAPHBIX K 


JIOCKOCTH H30TPOIIHH. 
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| : 7 ae ae \' <— h 4 0 aa rd ne [) : 
6) B Hapy2KHOM Coe Q(—-a Ox 4a, Hee ; 


' 1) a) AN ee) | 

Di = a) = thy = a rs - ees | (3) 
(1) OM ea ee, a CG, OP): | 

la oy ’ “yz Ox a 


Yj a I I — WV y eT- 
0 





er, l ON i. Ss C, 2 Xx, (4) 

~ax2 7 ay po) 
KOTOPOM A (ae G!) — rexnnueckne TOCTOMHHbIe == HaPyKHbIX 
aa COUTBETCTBYIONLHE TeEXHHYUCCKHM NOCTOAHHDIM oes ie 
p) B HapyKHOM cloe By" (— as. X ~ 4, —hy yee —hy, OS 2H): 
Sy — vy —_ Try = 4M, 2 - (5) 

(1’) ow,’ (1) ees OV _ ns C. (y?—A,’), | 
eee. rg ye Ox 2 


rie ro _— HeH3BeCTHaA NOCTOAHHAA, a od i eas OT X HY, 
yAOBETBOPAOLAA amuddepeHunasbHOMy ypaBHeH 
qa’) (1) 0) 
wy, , ay 2, G | as 
“ear dy2 po 





U 2M. 
[paHH4Hble yCJIOBHA B aHHow Z3amaue COCTOAT B CJIeMYIOlle 


Ha sepxueii, HH?KHeH H 6OKOBbIX rpaHAX KacaTeJbHble HallpAKe- 
HHA OTCYTCTBYIOT: 


V f 
1. pu x= ta ee = a = —0 (VW = V,= V,' = 9). 


XZ 7 (KE Ne 


(1) a 
2. Mpuy= hy, ys (Y, = QO). 
(1") We 
——f, t., =0 (¥,' = 9). 
7 He epanuite cu10eB HanpsKeHHA H CMeLILCHHA JLOJUKHbI ObITb He- 
II pePbIBHbIMH: 
4. Tipu y=Ay: 
(1) (0) 
a) Tyz = Tyz> 8 
6) uy, = Uy, UW = Vo M1 ~ Mor 
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(1) (0) 
a) Tyz = Tye, 
6) a’ =u, v,/ = UY, Wy = W. 


6. YcnoBuam sa ; | 
A HallpAKeHHH B KOHUeBBIX ceye 
HHAX 
NpHOHKEHHO, NOTPe6oBaB, YTOOLI: pen nOpEM 


d) A t. axdy - ad (1'y ~_ 
2) ly + i va dxdy + sf cy dxdy = 0, 
6) Sf t.dxdy + Sf 2° ded a’) 
(Sy) ye y ie) Tyz Gx y+ dy Tye dxdy = P. 
! 
B) Jf 3.” dxdy -+- aa a’) _ 
(So) - J a, axdy +f 3, dxdy = 0, 
1) ST spiydcdy + ff oP ydxdy + ff 2! ydedy — 
(So) (s;) (s,’) Zz 5 = 


ey o pH 2 = 0, 
| —Pl apa z = 1, 
So 


(0) | : : 
a) {lf sxdedyt [f Mxdxdy+ ff ol xdedy — 0 
(S;) (Ss; ’) : 


(0) (0) 
¢) ee ee (1) (1) 
ds (T,X Tz" )dxdy ot d (T 2 aie tr, y)dxdy 1: 


(1’) 
+ I jex— 2 yndedy = 0. 
1 


/ CMeleHusa H dkKp y I I Cc 
; a 3dKPelJIe€HHOM 
. KOHUC JOJDKHDbI AOBJIE BOPATb yCJIO- 


IipH X=>y=-Oun2z=/ 
Uy = UY = Ww, = 0, 





Ou, 0Uo ov 
Oly i F) 
Oz 0, Oz 0, a a yo aes QO. 


M3 rpanuynoro YCOBH# 6B culenyer, yTo 


(ya 
Cae. (7) 


YUHThIBaA 10 JI€Hee PaBeHCTBO, Mb AaJIbHEHIIeM He 6 M OT 
a Cc e paBe BO, iB fla eHie YACM OTVIN- 
YaT | T T ) 
b Apyl OT Apyra atu Koshdunneutsr y OT6pocuM UI Ppux y c 
0 e 
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) 
TBODS ~¢ 3eTCTBCHHO (2) 
PenicHus, YOBeTBOPAIONUIC COOTE ( 


B cenyoulel opMe: 








(A) un 16), Hite 


(0). 0) 





(v) 3 7 
ss IC GaGa 1)'] . REx , 
= ary ee ak "| sin——, (5) 
wey [Ares La Bich eee a ae 
ee 1) 31) (1) 
is Ze 4c, aa GP sine ——, (9) 
Ws \’ [Ans Bye 3) Ri 
R= ; 
1) 3A : 
xO a0 a a ( -1)F . Rx. 10 
Rrv . AI Rry 0 pa ereeprromerey ores bb caer ( ) 
ar 52 >; ae Shs Bach a 3p (1) p3 a 
k= 
‘ , IC MOCTOAHIUBIC, 
rLe Abn: Box ; 7 ave Bi, ewe et 2 oe ep ; 
KOTOpble ONPe Le AIOTCH H3 rpaHHUbix ycuJlo 
Kacatejbibie HallpsyKeHHs! TIpHHHMaloT BHA. 
yp R kry hex 11) 
(9) ‘> c= =| Agych = ae “Dig Sh <= |sin rae ( 
| v ye ; Oy. — 
= hry es (12) 
.. ==> 1K a ‘ 
NE oy ew! a i 
k=1 
b, =. 
GQ) awry’ _%< FEA A ach4 — a BY, sh" | sin (13) 
co “Oy Lj a 
ey | 
0) aa 
Dn Ia = 
4 (0) 30) (0) ‘ 
one ky AC, a@y¥ (- |X 
tT Se ee oe ; 
\ a Ax sh® 7 ga Boge 28) RS 
*« COs: =~ re Tee oF (y" “A ) D, 
: es 
Ss eG 
og oe : eee CL, 
' ie. Ma Ge eM) 
~ Rt Os. alee eee, ee . ra 
NV a | 1,,,$h B,,,.0N a oie” ks 
x cos —— — ~g7 Go (y? — Ay"), 
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(1’) av,’ 1 pC) 
ye Ge oe So (yt hy?) = 
Oo bs bis 109 FG? aa 
AEA ch op! eg ee 
~ de |A’ 1 ze oak Pe a : $0) B3 | xX 
sé cos 2 I ol) P ; 
OS —— — 5 Gy (y’ — H,?). (16) 


Ilepetinem k o : | 
penn mpemesenHio Kospduuneutow Ag,, Box, Arg: Bigs Aig, 


B’,,, W MOCTOSIHHBIX ct eo dD, 


Hicnonb3ya Btopoe TpeTbe H3 rpaHHYHbIX ycoBHii, nomyuaem 

















ypaBHenua 
(1) 3d) (1) 
bri = 4C aG k 
Ay,sh S++ Py, ch 2 eNO © 947) 
Bd ks . 
(1) 3.) ae 
eh TA knh 4C, 2G —1)* 
ey 1 / i, ore (—1) 
1¢Sh ee 14 ch a ae = 0, (18) 








Ay, sh 4B. eh PR i onl) a 
(4) 3.1) (1) 
_ kth 4C ad ‘v k 
=A hy aS i ( -1) 
1, Sh ——*- + 8). ch ——* Say ae (19) 
TE 
I (0). 1 (1) 
og Co (he? ~~ hy?) + D =—> C, (Ag? — hy), (20) 
oa 3 (0). (0) 
- EO B3 | 
(1) 3_¢1) J) 
=—A',,sh 2 4 Br, chy Bate 4C,,'a"G Kaye 
in 511 —— + B’,, ch ——* =, aa = (21) 


Hi3 yciopusa 6r BbiteKaet, 4To 


() 
ei 2 . 
rye 
J) ie if \Wdxdy nwJ= 2dxdy — ; 
+ (8) r {i y ds, yedxdy 


—— MOMEHTbI HHEPUHH NonepeyHbix ceyenuii, COOTBETCTBEHHO, CpeHero 
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HM HaPYKHOTO COEB OTHOCHTEMbHO OCH, HapaWIeIbHOH OCH X H Mpo- 
XOMAILeH Yepes TOUKY MepeceyeHHsA OCH Z C IWIOCKOCTbIO COOTBCTCTBYIO- 
ero CeueHHA. - 

Hegoctalollve ypaBHeHHaA Mbl NOJYYHM 3 yCJIOBHit 46 H HO 
Wis 3TOTO HYKHO 3HATb BbIPaKeHHA MA CMeLICHHH B Ppa3JIHUHBbIX 
CNIOAX KOHCOJIH. 

YpaBHeHHs, BbIpaxkatouive 3aKoH Tyka B CpeHeM Cu10C cocTaBHOll 
KOHCOJH, MOMKHO MPHBeECTH K TaKOMY BHI: 





0) (0) 
Se EO) Cy yz, } 
(0) (0) 2 
7 ea le C, Me, 
0 (0) 
c, oe, = Gi ye, 
a | (23) 
(0) PfONGE 5° PO cia Bay a ay 
Sala oe oe Ce 
Got 
(Q) 1 ow, 
ie: =, Ge oy? 
(0) 
Try = Q, 
VuHTbIBaH, UTO 
AO) Oy (0) 7 OU, (0) _ OW, 
Se ogg Se ye OYE eg Oz’ 
0) ite, Oty KO) Oty 4p Aely AO) yy a 
‘ve Oy oe"? tag OX Oz vy X y 


H HHTerpHpys (23), NPHeM K C/IEAYIOLHM BbIPaKeHi AM JWI CMCULE- 
HHH tly, Uy, Wy B Cpe/HEM cu10e. 


Hy = a 0 eye + on y+ C2 : co : ! 
Vo ie CO ee x?— yy") - =e CG ee: C2 - oie | 
IE “IGE (24) 
0 
Wa =o CO) y22— a CO) ay = - ly aan (Ord yo | 
ar a CP Wy y?--h ) ee “5 Dy — Ce cy +. e | 


258 


sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 


re ee. 


sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 


(0) (0) (0) (0) AC) (0) ses, 

B (24) Cc; See Co Gs CC.’ uC ” ~ npovsBoubHbie tio- 
CTOAHHBIC HHTErPHPOBaHHA, KOTOPbIe ONPeMeMAIOT «KECTKOE> CMELIIeC- 
HHe 6€3 NetopMallLHH H KOTOPbIe MbI HafeM C NOMOLIbIO C€2bMOro. H3 
TPpaHHYHbIX ycJOBHE: 


(0) 0 0 
cr’=0, C™=0, CO =9, 
(0) ss] (0) (0) 1 | 
Op ee a (0) 
E (0) C, L?, C. 7 3 pO) C, °, 


4 


CN = + (JS ay). yo 


Takum o6pa30m, PopMy.Ibl avn cMeuleHnit Uy, Uy, Wy B CpeHEM cJI0e 
“9  MPHBOAATCA K BURLY: 





(0) 
—_ V (0) 
Ko =e FO C XYZ, 


(0) 
v 0 
By == ay Cy 2x8 yt) CM (25.490) 4 1 COM py, 





9p) ~o gp ~o op 
Wy == ay CO y (22 ky 1 CO, (iy? At) — 
Dern ae ore 9g “0 F\EX (25) 
J) (0) 





0) ‘ v 0 
C ( x?y - — (9) 5 I ov, 
EM “0 NYT G Cw Go | ax AY 


gr Py + ay (| ay) 


Uuterpupya y paBHeHua 


X= y=0' 











Ou AC) ) 
Ox fal C, Ves 
Ov, a na 
(Oy ct yz, 
oe, 1 A) 
dz pA C ye, 
dw 0 I hi) t<0) 
vessel Se v 1 (1) 
oy i dz A | Ge | a CS) (y? aes h*) |, 
Ow, du, 1 ow | 
dx tb G27 = go) Sayre 
Ov, Ou, 
ox Tay = 9, 
18* | 
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rca cnoe @,: 
NOJIYYHM cueMyIOUlHe BLIPaKeHHA AIA cMeLILeHHT Uy, U1, B dy 


ll (1) 
ayaz yg Cave d Cy + Oe 4%, 
Og Oz, 
-_ (1) Se ay gas CO xa 24-C 
m = a 2(x° a ) 6”) ee 9 “ 
ee ee Way 4 22 ey en) 
Wr 1 Sn PF AO ak et no 
(1) i 2 2 a. Ov dy 
og C. y( 3 V ht, Gh?) \ Ox. | 
l 
ne CVA. | 


rie eo a, oy, ou ee CO) — nponspompubie NocTOAH- 


HBIe, KoTOpbIe naiilytes 43 ycloBHit HeTIpepbIBHOCTH CMeILeHHH Ha 
rpanuue coen 2, HQ). 


TakuM Ke 06pa3oM, HHTerpHpysA ypaBHeHHA 











BET ie: ry 
ex. WD Cie ee | 
1 
Ov" ’ “a cf) . 
“ayo (1) 0 ’ 
OW 1 (1) a 
Oz (1) C, Ve | (08) 
Me 
Ow du, a Ot le ne) 
a + nn Gg ax Ye (y? { |. 
OO a Oba. Ss JON 
Ox Oz AY) ay | 
Ov, ee ) 
rages ir cag Q, 
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NOJIYYHM: 
(1) 

—_ v l 1’ f 

ty! = — a CM xyzt Oy -COz 4 ew, 
(1) 

eT (0 ree a | | | 
Vv, 5n 2(x? 0% 2°—C) ) +. 

i Oz of co) | 

(29) 

fol YAN) vel) ar | 
oh AW oe aye oY Cy | 

1 aay ; lp ow,’ 

og C, (sy h,) ~ G® ax WY — 
=) CMI yo) 


}? a ]’ f f f 

IIpon3BoubHble nocTosHHbie c\ ) c! : c om oe cf) 
= : ’ $ 5 ) 

a TaKKE NPOHSBOJbHbIe NOCTOAHHbIE HHTErPpHPOBaHHA B (27) onpene- 

IAIOTCH COOTBETCTBEHHO H3 TPaHHYHbIX ycvloBHii 56 H 46, H@ OcHOBa- 


HHH KOTOPbIX HM€eM: 


(1’ l 0) 
C; Be oe ee 
(1’) (1) 0) 
CAC =6. 0 
(1' 0 
CO OG: 
1’ l 
c Ness. c! Ve ot os a om 2 
2E 
(I) _) (0) ] (9) 
C= 4 = Co = “3pO Cy 2, ! 
30) 
(1) 4 ar ig 
Ce aa ae _ ) ( l 
1 (poy, 
1 Gg” Cle econ: 
(’) 4 ! oS oad 
C. — ___ sts Me Shon: 0 
b 9 hy ( 3 hy ti) (=o Gg) 
ears . | ( ¢ oF 
Gg Dh, r g® ( { ‘a } 
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0) 
Oy 0) 





Hy Ou LEO) Cy o ) 
EO E 
(1) A) 
C, aa Cy (32) 
pO _ fp) : 
ye 5 » ow ‘ 33 
l aw, _ x | oT dy —— (33) 
Go ( \ “OX dy \ =e hy Gg” | Ox Sei hy, 
> ' \ . oY, 34) 
l avy 4, = 45 ( “dy ) | aes 
ro) ( \ Ox dy io Ht, Gg”) OX ee 4 


oy TCA K TAKOMY BULLY: 
Torna cMemenha B coax O, Wo Ly NPABOAM ; y 


oh 1) \ 
Leer a C, XZ, 
4 | 
() 
Oa) I: GON 4 Seen fig: 
oe ee 2(K° y2) -—-- OC, << ©. NY ly 
Uy . 0) Gi ( 4 ) gph) u 26 
(0) . 
ie Ces 
OE 
Mo gh Aly 
(Q)o. oy err ae Sa (35) 
ie’, ss a Cc. Ver Thy ‘oF x?y | 6 Eo Ci; v 
SE 2E ) 
| yf te ss bh Oe i: 
ay Cr (= ves h,?) g@ | Ox dy 
na (1) (0) 
C C 
1, et il a de (+ A? A 2\(—t5 ahs 
m C. Py! 5 a ay My ro Gg 
1 ] , Ow, ad : 
se Ny. 5 x | \ aa Sd pees ye } 
g i gs | OX ) y 
} 
Be a 
v ~ 
. Ta Thy GC. XVe : 
° | 
OW Lp ss (36) 
Ps 2 xe -- yr) - = CG, es 
Fre ere ale ye | 
0 1 (9) . | 
2E" 3E 
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pis He De oe ele ee 4 
C, y2 pin Go e+ aes 


a Cy (= yh?) =. = d “as ay 


| 
36) 
1 (0) l 1 oe . | ) 
Sy Cy PVE ep 8) (on SG 
9 pO yg (3 ° hi) (= =r) + | 
| 
) 


I | “ow 
Say 5) eee ( OW 
Gg) 0+ go j Ox dy ) =y=0' | 


H3 (31 
ss BS Ph Bes ied KoTOpoe HaJlaraeT orpannyennte 
» XAPAKTepH3ylolulne none 
| @4HbIe CKAT 
Sita NIOCKOCTAX M30TPONHH TIpH pacTaKeHHH SS A eipen ele 
PNCHAHKYJIAPHBIX K 9THM NOCKOCTHM, @ HM@HHO: —— 


(1) (0) 
vet aay (37) 


Ta i 
Beis Pe ee AaHHOH 3a2aun 06 u3rn6e COCT&BHOH KOH- 
; JIOTHYHOK PeleHHiO COOTBeTCT i 
IkCIbHOH KOHCOIH, BO3MOK , oe 
HO JIMIUb B TOM CJly¥ae, e 
PaBeHCTBO (37). Uro6p H36e iP is eed 
KaTb 3TOFO orpaHnye 
HHA, XOTA H He 
b CHJIbHOrO, HYKHO HCXONTb H3 6ovlee o6uLHx npennonox Hi 
NO CPa@BHeEHHO C HalHMu. sa 
(0) (1) 
0 H Cy ; 


Peulan cuctemy, COCTOAULy!O H3 (22) uw (32), Hatinem C 


et I 
JE 2 ong)? = 


oY) PE") 
0 =o SS a . 
SEO 4 oye 7) 


TToc 
Dp. je 3TOro c NoMoutbio (20), (38) x (39) onpenensem NOCTOAHHYtO 


D— Pied noyE — B) 


NE” + 2B * ie 
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A Box ’ Pies 
NS HaxXOKAeCHHA HeCH3BeECTHBIX a ae O61 i 
B * A’i,, Big’ Mbl HM@JIM y2Ke (17), (18), (19) 4 (21). Jobanaan 
K HMM erite (33) u (34), MomyyHM ceMyIOULyto CHCTEMY: 

















(ay sc 0) 
R tT uit B — pa aCe aG —__——_- » oe Sones Q, 
A,,$h + D4, € 3 AD re 
Q)y 30; ’ 
keh. Br ch 2 — BG EE ge), 
A’), sh HF CT 3p) ke 
(0) 3 (9) (0) " 
si B | aay AC, ¢ Gv ¢ oe cea 
Ao, sh- -|- Dog C 3 po) k 
qa) 3 (4) @) ‘s 
kh, B h cal ks 4, G ee - {oy : 
= Ay, sh + Bych = aa : 
(0) 3_.(0) a) . | 
kiahy B h ase mats aC, 29 ad eam sis “eg C1) se ies (41 ) 
—_~- NG i sh —— A 4 By, CA a 300) | 
(1) 3 a) di ip 
R mAy yy h Rey — BGG Be S. =. ie c ae , 
A’, esi mao -' Le - _ (1) R 
l 
l sii Rtho ame.) a 4 
( A,,ch + Bix S Gg » 
I 





vit Athy 
na ag Suu -|- By, sh Ante.) 








a OK a 
fi 3 | 
REA G eee = 
a ( A’, B ly | a qe) he 
aici “| 
< {Ang ch “By sha}. | 


W3 3Toli CuCTeMbI BbITeKaeT, UTO 


Ave =), (42) 














a 3 A (0) 
£C G k : 
A Sali MeN ha) (43) 
Wie a knh, a 
ok °F Mc aa 
3 (1) 0 Rk TA 
4(- Cha @ wNsl a ee 
a 
ener i (44) 
Age Aix —_ 33 (0) : 
fh = bk E M 
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B 3akioueHHe O6paTHM BHHMAaHHe Ha TO, YTO PellleHHe COOTBCT- 
crBylollei 3aqa4uH 06 H3rHOe KOHCOMH, COCTABJIGHHOH H3 Tpex eee 
H3OTPONHbIX MaTepHaJlOB, MOKET ObITb npefcTaBJIeHO B TaKOM - 
Bue, Kak H peliieHHe paCCMOTPeCHHON BHIINEe Jalan. OnHako pH 3TO 
HYKHO 34METHTb, YTO WIA H3OTPOMHbIX COB HUMelOT MECTO CJeyIO 


Ulve COOTHOIICHHA. ” 





0 ES 

Gg) — ae 

20.) 

(1) 

ens kee 
= ‘Te 

21+) 

JIATEPATYPA 


iC. —. Jlexuuuxkuit, Teopis ynpyroctn avHs0TponHoro Tela, M.-J1., 1980. 


Tlocrynuna 8/V 1957 r. 
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Kand. mexn. niyk H. A. HASAPOB 


PEWEHHE 3ANA4H O KPYYEHHH OHOrO CTEPKHA 
HEKPYrJIOrO CEYEHHSA 


IIpu pacuete MeTUHKOB Ha npoyHOcTD Tpe6yeTca onpemeuTb Han- 
Oombuiee KacaTeIbHOe HanpsxKeHHe, BOSHHKalollee MpH KDVYeHHH 
CTePKHA, NonepewHoe CeyeHHe KOTOpOrO mpeACTaBsAeT CO6CWO Kpyr Cc 
NeTBIPBMA CHMMETPHYHBIMH JTYHKAaMH (puc. 1). Wpur/R=!, taxaa 
3anaua Oblla pelleHa 4HCeHHbIM Cnoco6om B. Po3osckoli [1]. B na- 
CTOAINEH SAaMETKE MIPHBOAATCH PeSyJIbTATbl PelleHHA TOM Ke 3alauH 
maida r/R = "Yo, 





Puc. 1. Ceyenve ctepxKua 
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Kak H3BeCTHO [2], olpemeeHHe KaCaTeAbHbIX HAaNPAKEHHH, BOSHH- 
KalOUIMX TIpH YHCTOM KPy¥eHHH CTepKHA, CBOAMTCA K PeLeHHIO YPab- 
Henna Jlaniaca A(x, y) =O maa monmepedHoro CeNeHHA STOO 


vi _ x? 4+. y? 
CTepKHA MPH PpaHHYHbIX YCOBHAX ¥ pp = 7 - 
3anaya peuleHa MeTofoM ceToK (opMa ceTKH MOKasaHa fla 


. 
pic. 2). Bauay CHMMeTpHH CeueHHA, pelleHHe NPOBOMHN0Cb WIA | ’s 




















Puc. 2. PopMa CeTKH 


ero uactu. Tleppoe npH6inxKeHHe Obllo NOyYeHO Ha CeTONHOM QJICK- 
TPOHHTerpaTope, a 3aTEM YTONHEHO MeTO/OM vTepauHn. OKoHuaTevb- 
Hble 3HaueHHA cbyHKunH V (x, y) NpHBeweHbl Ha PHC. 3. 


KacatelbHoe HanpsxKeHHe B ToUKe A (cM. pc. 1) HaxoaMTcH Mo 
tbopmyse [2] 
OF ese 
——— Ox AL . — Vf X : = ne : 
tg eA: Fle, =U) 5 








C=2 §\ F(x, y)ds, 
(s) 
rae M — kpyTalllwH MOMeHT, 


R— pannyc BHeINHeH OKPYKHOCTH. 
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IIponsponHaa 6bwia BbIMHCHeHa no HHTepnorAUHOHHO’ (popMyuvie c 
yYeTOM TpeTbeH pa3HocTH. OkoHnYaTeJIbHbI pe3syabTatT 


M 
Ty, = 3,8 “Re 








__fesloal en 
al oo 
tz] 7 a a em 
sae 5 7 rs on 
| el | aa 
isi 7 6 
ce cs sac a 
ace a5 asa 

ss 3 ata el 
xn || 0 

es ne 7 3.27 
zee]. [oa 250 
ai aes | esa [ zr 6 
eal ro 


Puc, 3. Okonyatenbubie 3Hayenua pyukunn F(x, y) 


( aac T(x, y)- 1000 
hl 3HAY@HHR SR) 



















HHTepecHo OTMeETHTb, YTO OYeHD 6sH3KHE pe3syJbTaT Noay4Hics 
MPH KOHTPOJIbHOM pacyeTe, CeNaHHOM 0 NpHOMHKeHHOMY MeTOLy 
QTOT MeTog [3] cocTrouT B TOM, YTO HCCJIeqyeMoe ceyeHHne pasOupaer- 
Ci Ha WaCTH, HKECTKOCTH KOTOPbIX MOFyT ObITb JErKO BbLIMHCJIeHBI, ITpu- 
HHMa4€TCA, YTO KPYTALLKHH MOMEHT pactipeszensnetca M@XKILY COCTaB- 
JIAIOULMMH YaCTAMH CeYEHHH NPONOPUHOHAbHO HX *KectKocTAM. Pa3- 
OHeHHe CeYeHHA Ha 4YaCTH NOKa3aHo Ha puc. 4. Bce pacuerupie Koat- 
HUHECHTHI 6bIIH B3ATHI V3 [3]. B pesyabrate nosmyyeno 


M 


7, = 4,0 Rs 


(CpaBuntb c pesybtatom, NOJIYYCHHbIM TIO MeTOAY ceTOK). 
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a 


Tina cevenun c r/R=')3 D. Pos3oseKkol nouyyero [1] 


M 
T 4 = fF Ra 


IlpometaHHbld aBTOpOM pacuetT (MeTO2OM pa36ueHHA ceveHHsA) Wat , 


M 
vA ans 2,0 Re: 





Puc. 4. Pas6HenHe ceyeHHsa Mpn pacuerTe 10 
NpHO6JM2KEHHOMY MeTOAY 


Us cpaBHeHHs pesybTAaTOB, NOJYYeHHBIX ABYMA pa3JIMYHbIMH Me- 
TOLAMH, MOXKHO CAleaTb BbIBOL, ITO NpHOAMWKeHHEI MeTOA pacueTa 
HallpsKeHHH, H3IOKeHHBI B [3], MpakTHYeCKH HC ycTylaeT lo TOU- 
HOCTH MeTOMY CETOK, ABJIANCh 3HAYHTEIBHO Goulee MPOCTHIM. | 

Aptop OmarofapuHT KaHd. TeXH. HayK, HOI. T. H. Tutosa 3a 110- 
craHoBKy 3aqaun u cTygzenTos B. Bbutioukoro JI. Jlyimaepa 3a MNo- 
MOLb B BbINHCJICHHAX. 


JIHUTEPATYPA 


|. «BecrHHK HInKeHepoR Hu TeXHHKOB» Ne 6, 1987. 
2 H. UW. Besyxos, Teopasa yipyroctTH u naacTuynocTH, 1954. 
32 H M. Beases, Kype conpoTHpsieiha MaTepHalon, 1951. 


Hlocrynuna 24/X 1956 r. 
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Kano. mexn. niyx, doy. (O. 2. ITEPBHUKUHI1 


O KJACCH®HKAUWHH HW 3AQ AY4AX HCCJIETOBAHHA 
XOJIOMHOM CBAPKH JABJIEHHEM 


1, Nepcnektusrocts xonoanoh CBapKH aBjJeHHem 


Tipouecc, nowyunswui Ha3BaHHe XOJIOMHOH CBapKH AaBJIeHHeM, 
IPHMCHAIOT AIA CKpenvieHHA 6e3 HarpeBa Kak OHOPOAHHIX, Tak H 
PaSHOPOAHBIX MeTaWIOB H cnaBoB. Han6o.ee HCCJI€OBaHa xos0n- 
Had CBapKa aJIOMHHHA, aJIOMHHHA C MegbIO HCHnaBoB AMr, AMu_ u 
Jl. SkcnepumMentanbuo pzoKasana BOSMOMHOCTb CB€PKH KaJMHA, HH- 
KeJIA, Cepe6pa C MedbIO, aIOMHHHA c Kee30M ApMKo H HeKoToppix 
APyTux MeTasos [1, 3, 5, 9]. 

J[f HEKOTOPBIX MeTaJIOB H CiJI4aBOB COCAMHEHHA, BBbINOJIHeHHbIE 
XOJIOMHOH CBapkKOi, no NpOu4HOcTH, SIEKTPONPOBOAHOCTH H AHTHKOppo- 
3HHHOH CTOHKOCTH He ycTyMaloT CO€AHHEHHSM, BBINOJIHCHHBIM APYrHMu 
cnoco6amu [4, 5, 8, 9]. 

O61acTb npuMenenna XOJIOQHOH CBapKH aBJleHHeM BecCbMa pa3- 
HOOOpa3Ha, Tak KaK OHa MOKeET OCYULCCTBIATbCA Pa3HbIMH cnocobamy 
C HCNOb30BaHHeEM HHCTPYMeHTa pa3uH4HOL opmpl. Jina 3toro Buna 
CBapKH TpeOyetca HeclOKHOe o6opyloBanve H 3HauHTebHO MeHbillan 
SaTpaTa SHEPrHH, BPeMeHH H cpescTB,- YeM AIA QPyrHx cnoco6os 
cBapkH, [Ipoctota BbinonHeHna Mpolecca CBapKH oG6ecneyuHBaeT BO3- 
MOMKHOCTb ABTOMATH3aALIHH ero. 

PesybTaTbl HCCENOBAHHT H NOJOMKUTEIbHBIH ONbIT BHEAPeCHHA Xo- 
JIORHOH CBapKH jaBsIeHHeM B MPOH3BOACTBO NMOKa3bIBaIOT WHpoKHe 
BOSMOMKHOCTH Sd@eKTHBHOrO HCNOMb3OBaHHA ee. 

OnHako pasposHennas, HEAOCTaTOYHO HanpaBseHHas, HCcTenOBa- 
TebcKan pa6ota oTcTaer oT 3anpocos NPOH3BoOACTBa. B cBa3H c 3THM 
BOSHHKJI1a HeOOXOZHMOCTb O606LLUTL HMCIOULMECA MaHHblé, paspa6o- 
TaTb KaCCHMuKaUHIO XOONHOL CBaPKH JlaBJIGHHeM H HAMeTHTL O¥e- 
PeAHbIe 3anayw WeleyctpemaeHHoro HCCEQOBAHHA MporpeccuBHoro 
npouecca, 


271 


Sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 


sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 


9. OcHoBHble TeEXHOJOrHyecKHe XapakTePHCTHKH pa3HbIx 
CNOCO6OB XOJOAHOK CBapKH aBJeHHeM 


Jlna ocyulecTBJIeHHA MpOYHOH cBapKH aBsIeHHeM IIpH KOMHATHOI 
TemiepatType HeoOXOAHMO, UTOOb! BLABJINBaHHe MyaHCOHOB HIN Henlo- 
CpeMCTBEHHOe aBJeHHe CBAPHBacMbix 9JIEMeHTOB JIpyr Ha Apyra BbI3- 
Ballo OOubiy!O mulacTHuecky!o Le*opMallHto (reuvenHe) MeTalla y 
nipelBapHTevIbHO O6e3KUPeHHOM MH OUHULEHHOH NOBeEpXHOCTH KONTAKTA 
CORMMHACMbIX 3/1eMeHTOB. IITpH 3TOM MWICHKH OKHCJIOB H KKPYruXx ancop- 
6UpoBaHHbIX BeLleCTB PaspbIBAlOTCA H He3arpaA3SHeHHbIe MpHMeCAMA 
BHYTPCHHHe KPHCTAaHTbI BbIXOAAT Ha HOBeEPXHOCTb COMPHKOCHOBEHHA 
CBaAPHBaeMbIX 3/IEMCHTOB. O6pa3yetca YHCTHIM MeTaJHYeCKHH KOH- 
rakt. lon melictBveM OOJIbLIHX yACJIbHBIX aBJleHHH WH cyxoro TpeHHs 
AKTHBHbIe MOBEPXHOCTHEIe CIOH ATOMOB COCCAHHX KPHCTaJHTOB COM- 
wKaloTca H cpactalotcs. I]pounbit MeTAaJWJIHYeCKHH KOHTAKT oOpa3yctT- 
ca 3a cueT CH MexkAYaTOMHOPo B3aHMOeHCTBHA HW COXpaHAeTcil 


nocule CHATHA BHelWHero LaBJeHHA [7]. 


TIpounocth cBapHoro COeMHEHHA 3aBHCHT OT cBolicTB MaTepHadla 
H TOJILUIHHbI CBAPHBaeMbIX 93JICMCHTOB, cnoco6a MOMFOTOBKH NoBepx- 
HoCcTH KOHTaKTa, POpMbl H pasMepoB HHCTpyMCHTa H cTeneHH epop- 
MalHH MeTaJlJla B 30H CBapKH. 


Ilo xapakTepy BbINOIHeHHA HM (bopMe COCAHHEHHA CBaPHBacMbIXx 
3JIEMCHTOB XOJIOMHYO CBAPKY aBJICHHEM MOMHO nospasHqeJUTb Ha TC- 
UeUHYIO, KOHTYPHYWO, WOBHYIO H CTBIKOBYIO. 

ToueuHylo HW WIOBHY!O CBapKy MNpHMeHAIOT O6bINHO WJIA COC AHHeEHHA 
3eMeHTOB H3 JIMCTOBOrO H MoOsocoBoro MaTepHada, a CTbIKOBY!O —— 
Win COeCAMHEHHA MpOBOOB H cTepxKHeH. 


TlomrotroBka MOoBepxXHOCTH KOHTAKTA CBapHBaeMBIX 
3JIeMCHTOB 3akOUaeTCA B OOAZATEbHOM YaJleHH KHPOBHIX MIeCHOK 
HM JIpyrHX 3arpssHeHHH. Han6osee HaeKHO 3TO OCYIIeCTBIAIOT Kpa- 
LOBKO Kpyrol uleTKOH A 150—200 mM M3 CTaAbHOM IIpOBOJIOKH 
(A0,2—0,3 mm TipH CKOpOCcTH BpauleHHs 1500—1200 o6/mun. laa 
SeCMCHTOB COXKHOM KOHHTYPAalHH 3 aIOMHHHS WU. Bb. Bapanos pe- 
KOMeHyeT MIPHMeHATb oOKUr B MydebHOH Newn pH TemMepaTyp© 
no 450°C c BblmepxKKoN B TeVeHHe 30—60 munyt [5]. [pu stom xu- 
popble MWICHKH H UpyrHe 3arpaAsHeHHA cropaioT. XpylKaa OKHCHAA 
WwieHKa pa3spyilaetca necopMaunvel pH cBapKe TaBJeHHeM. 


ToueywHylo cBapKy ocyllecTBAAIOT NYTeM BYXCTOpOHHero 
WIH OLHOCTOPOHHeroO BUaBIMBaHHA B CBAPHBaeMbIe QJIEMEHTbI WH.AHH- 
IPpHUCCKHX, MPpAMOYTOJIBHBIX HAH (acOHHBIX MyaHCOHOB. 

Ha puc. la moka3aHa CxeMa HavOoslee NpocToro crocoGa CBapKH 
napleHvem 6e3 mpemBapvTebHoro MpHxkaTHA CBAPHBaeMbIX 3JIEMCH- 
ros. B 39TOM Cly¥ae BbICOTa ecPOpMHPYIOWIAX BHICTYTIOB nyaHCOHOR 
Ah nouKHua TOUHO COOTBETCTBOBATh TOVIILHHE CBAPHBaeMbIX 3JIEMCH- 
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ToB s. IlyaHconbl cHa6KeubI 3anseunKamu D> 4d JIA BbIPaBHHBaHHA 
MeTaJiJla BOKPyr CBapHOH TOYUKH B KOHECUHbI MOMeHT CBapKH, 


a) 6] 
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Puc, 1. Cxemu pa3aMuHpix cnoco60sg ioueyHoR u KOHTYPHOH CBapPKH AaBAeHHeIM ¥ 
NpHMepbl COeAMHeHHE 


Ha puc. 16 noka3aHa cxema cnoco6a CBapKH C NpeABapHTebHbIM 
IipHxKatTHem cHwoH N cBapHBaeMbIxX 91eMeHTOB Apyr K Apyry Ro Bras- 
THBauHWA B HUX MyaHcoHop culoh Q. TIpeasaputeapnoe mpHkKatTue 
CNOCOOCTBYeT yBeJIHYeHHIO MpouHocTH CBapHbIX coeqMHeHHH [5, 9] | 

IipuMeHenve OHOro H3 NPHKHMOB C BHITOUKOL BOKpyr nyancona 
Kak MOKa3aHoO Ha puc. 16, cnoco6cTByerT eute 60/1bIIeEMy NOBBILIEHHIO 
POMHOCTH 34 CY€T HaNpaBJICHHOTO TeYeHHA MeTadWIa RB -30He cBa KH 
H OOpa30BaHia KObIeBOrTO 3aMKa, BOCIPHHHMaloulero yacrTp, ae 
salolulero ycuua [.9]. : 
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OnnoctopouHee BUABIHBaHHce MYaHCOHOB IIPHMCHAIOT B cTyuanx, 
KOrJLa HOBepXHOCTb OHOFO H3 COCAHHACMBIX 3CMCHTOB ouaKHa 
ocTaTbca Tiagkoli, 6e3 yray6sennii (puc. le). B aToM calyyae Mpow 
HOCTh CBapHOH TOUKH Ha Cpe3 MpH CBapke aJOMHHHA, MCAH i CiJa- 
pop AMr, AMu u JAI (orowKeHHBIX) CHHKaCTCA Ha 20—40%, a pH 
cBapke CIWIaBOB MeHee IJaCTHYHbIX Ji3N u 16, no onpitam H. A. Jlo- 
rajyiKHHa, MOBbILAeTCA Ha 13—45% . | 


IlpH HemocpesCTBeHHOM KOHTAaKTe CBapHBaeMbIX QIEMCHTOB XOPO- 
10 CBapHBaloTCA MaBJeHHeM [TacTHUHble MaTepHaJbl: aJiOMHHHH, 
Menb, cnaBpl AMr, AMu 4 TL] B oTokKKeHHOM cocToAHHH. JLis cBap- 
KH 3I@EMeHTOB H3 Oovlee TBEPAbIX MaTepHaJlOB wesecooO6pa3Ho MmpHMe- 
HsITb MpCKJadky H3 a/IOMHHHA TomuiMHol ot 0,8 no 1 ma (puc. le). 
Ilo onpitam H. A. JlorankvHa NpHMeHeHHe [poklaKH TOJIUMHGH 
| MM MOKEeT MOBbICHTb MPpOYHOCTb CBaPKH JIHCTOB S = QO MM M3 CIla- 
pop JI3SIM u 116 (3akasieHHbIX H cocTapeHHbIx) Ha 260%, . ITOT 
CHOCO6 MOXKHO Ha3BaTb XOJOAHOU nWavkKoH aBJIeHHeM. 


Tis) CBapKH 3/1eMeHTOB pasHOH TBepAOCTH, HanpHMep rxAKcCe3sa 
ApMKo ¢ aJIKOMHHHeM HJIH Me/biO, NPHMCHAIOT HakaAky H3 Go.1ec 
MsIrKOrO MaTepHadla, MpH 3TOM G6osee TBEPIbI 3eMeHT pacnola- 
raioT M@KIy HakKJaKOH H MATKAM 91CMCHTOM (puc. 10) [1]. 


[lpi cpapke JIMCTOB pasHOH TOJIMMHBI, HTH 13 MaTepHaJloB pa3- 
Hol 1WaCTHYHOCTH, IPHMeHAIOT MyYaHCOHb! PasHoro pasMepa HIM OZULO- 
cTOPOHHee BlaBJIKBaHne. Pasmepbl WeOpMUPYIOWAX BHICTYNOB Tlyall- 
COHOB O6paTHO MPONOPUKOHAAbHbI TBEPAOCTH CBaPHBaCMb\s MaTepH:: 
10B, YTOUHALOTCA ONBITHBIM {TYTeM. 

KoHTYPHYW CBAPKY OCYHICCTBIAIOT MYTEM OMHOCTOPOHHero 
JIM JIBYXCTOPOHHEFo BaBJIHBaHHs MyaHCOHOB, HMCIOIILEX (bopMy 3a- 
LAWNOFO KOHTYpa COC/LHHE'HHA: KOJIbUeEBY!IO, MPAMOYPOAPHYIO Hel (pil 
rypHyio. B 3aBHCHMOCTH OT cbopMbl AESOPMHPYIOULHX BbICTYIOB MOAK- 
HO BDINOMHSITb CHJOWHbIe NPOUHO-IWIOTHBIe WH NYHKTHPHBIC COCAHIIC: 
nus (pHc. lac). | 

ONTHMadbHble pa3sMcpbl AePOpMUPyIOULHX BHICTYNOB  MyaHlCouos 
SABHCAT OT CBOLCTB MaTepHada H TOAULMHbI CBAaPHBaCMDIX 9/eMCHTOR, 
lip cBapke JIMCTOB H3 aJIIOMHHHA, Me H cyaapos AMr, AMi u JI 
(OTORKAKCHHBIX) TOJIULHHOH S = 1-5 mM MPHMeHAIOT INU ApHAec- 
KHe HyaHcoHb! d = (2—3)s. Kpomky myalcona y TOpha B3aKPY IAT 
r—O,ld. Y npamoyroJibHbIx NyaHCOHOB ez (1-—1,5)s, | = (4—6)2. 
Pasmep npwxkuMop D> 5d. Yaenbuoe WaBacHHe Ha IPH2KHMbI g == 
= 3—5 Ke/mMm’. 

Pay6una B/laBJHBaHHA WyaHCOHOB OKAaSbIBaeT pewaloulee B.THAHHE 
Ha UPOUHOCTh CBapHBIX cocauncnnit. Uem 6oupie 1, TeM Oo1bLIe MWTO- 
Ulalb H Mpounocts 30npr cBapkH. Tipu AByxXcTOPOHHeM B/LABJIHBaHut 
nyaHcoHoB pekoMeHsyetcs A =. (0,85—0,90)s, mpH OMHOCTOPOHHeM —— 
h = (1,4—1,6)s, ecau TOMMHHA CBaPHBaeMbIX 3/ICMeHTOB OMHHAa- 
KOBAaA. 
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Ckopoctb nepopMauyn He OKa3bIBaCT BIIMAHHA Ha MPOUHOCTh coe- 
AHHeEHHHE. 


HanmexXHocTb xouonHOd CBaAPpKH aBMeHHeM xa- 
PaKTepH3yeTCA YCTOHYMBOCTbIO pe3yAbTATOB HCHBITAHHA Ha npounocth 
o6pa3uoB, CBapeHHbIX B Pa3Hoe BPeMA, HO TIPH OMMHAKOBbIX pexuMax. 
Ha pue. 2 npnpenensi KPHBble PpacnpeNeJeHHA, MOCTPOeHHbIe 10 pe- 
3ybTaTaM HCNbITAHHA TOYeYHBIX CoeqHHeHHiT OOpa3uoB H3 aJIOMHHHS 
A2 uw cnatapa AMrA-M TOILIHHOH S = 2 mm. Han6onbuie otksaone- 
HHA OT CPe€MHHX 3HaYeHHH pa3spyulatomero yCHMA Ha cpes P., ie 
mpesBaliuatn + 10—15% [9]. : 


8 ennabAMrA-M 
x npuncuMmet A /p 
3 
E 
O 
Sx 6 
3 35 
*% 
a 
ees 
» 3 
3 
3 2 
x 





240260 280 300 = 340) 380 420 460—soke 
Paspyuanuee youre {Ka cpes} 


Pic. 2. Kpusnie PaCipeeeHHA, XapakTepH3yloulue ayexKuocty, 
HM NPOYHOCTL TOUeUHLIX COeHHEHHA, BbINOJIHEHHbBIX XOMONHOM 
CBapkOH aBaAeHHem 


B tTa61. 1, B KayecTBe NPHMepa, MPHBeAeHbI HEKOTOPbIe jaHHble 
O NPOYHOCTH Ha Cpe3 TOYeYHDIX COeAHHEHHH, BLINOHEHHDIX ILHJIHHJIpH - 
4€CKHMH IlyaHCOHAMH MPH CHMMeTPHUHDIX A/A u HECHMMe€TPHUYHBIX 
A/T npwxumax [7] KoxcTpykTopaM caenyer YUHTBIBATb, UTO MpoU- 
HOCTbh COCQHHEHHA Ha OTPBIB C H3rH6oM, Kak 4 JIA CoequHeHHi KOH. 
TAKTHOH BIEKTPOCBapKOli, p 2—4 Pa3a MeHbile, 4YeEM Ha cpe3. 

Hlopuyl cBapxKy OCYUICCTBJIAIOT MpOKaTKOH coeqMHaeMolx 
STEMECHTOB MEK Ay powHKaMu. II pumensior ABYXCTOpOHHee (pyc. 3a vn 
38) H OMHOCTOpOHHee (puc, 36 uw 32) BaraBnnBanne BbICTYNOB powH- 
KOB. Jia BHINOAHEHHA MpOUHO-MOTHEIX IUBOB MPHMeHSAIOT powHKH co 
CIIOWHBIM BBICTYNOM, a JIA BRINOHeHHA NYHKTHPHBIX LUBOB — poi 
KH C BbICTYNaMH B Be 3y6beB (Puc. de). 
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Taé.iuna 1 


JlaHHole 0 NnpowwocrTA OMHOTOUCYUHDIX H MHOrTOTOUCUHbIX coe,HHeHH 


een 






























































Uxema s=2 um {s=_1,5 wu] s= 1 wm 
Xapaktep TOUCH [ipu- i oa 
oe HOH Matepuan 
PA cBap- DKHME d|his|Pop| @ {his Pep | d | h{s\ Pep 
KH 
A2 | 6 |0,88| 240) —-) — | -— |—| — | — 
no AMuA-M|7,2| 0,87; 300| 5 oD 170, 5 | O87} 112 
O-noTowe uni ot AMA ici oe mt ao 
AHOTOUCUH DIE us AjA AMTALM| 7.210.841 340 ra} = | 5 0.88} 120 
aia-m |—|—|—15 aa 168|—-| - | — 
——— AD 16 |0,88| 300} -} — | -- |—-| - 
10 AMuA-M| 7,21 0,87} 380] 5 | 0,92] 246, 9 | 0,88) 140 
C); { t Db < . { a ne ee eal ——— | ere eine 
Monpeg i AIU | MrA-M 17,2. 0,85| 475! —] —- | -- | 5 10,85] 180 
| TA-M [5 |0,85| 320) 5 [0,87] 210] 5 10.77 1 
eae nn rr ee ere a ee ln - 
JleyxTouecdHbll B&B 5 10.851 645} —} —} - | — | 
pad sr one (ae i ier (prey ee eae ee 


Tpextoqeynnik, HO] 0 
nepmnuam tpe- | pus. | AIT AMrA-M[5 [0,83] 93°) — | -- | mm pT] 7 
VrosubunkKa 1 6 mg ie Shares 

UeTbipexTOUCi HbA | 

NO VraaM KBaA- Hh 10,80]13d501-—) — ff 

pata | 


—mevee om es -_— oo — —_—s—- 





t l 1 i 


Inpnua o6pasnos Bb — 30 ww, wanna HT = 1h) ati. 


Boy H36@KAHMe YJWIHHEHMA H HCKPHBACHHA TBa pasMepbLl PO-THKOB 
JLOJIKH bE COOTBETCTBOBATb TOJIMHHC CBAPHBACMbIX YXICMCHTOB: oe, 
~; 50s, 6 = (1—1,2)5, h = (0,80—0,90)s pH ABYXCTOPOMHEM ITI 
h = (1,4-—1,6)s mph cAHOCTOPOHHEM Biapanpanun | 10}. 

Jlisa yBeIHueHHs MpOdHOCTH COCAMHCHE 7 NpHMeHHIOT Y3KHe (pail 
lbl HIM elle JIyUle COCAHHEHHE BHAXJICCTRY (puc. 36). 

CrHkoBasn cCBapKa Han6okee palluoradbiiay H HaHn6oec 
npouHas (pue. 4). SauucTKy TOPLOB MpOH3BOMAT KPaNOBKOW WIM MY- 
TeM cpe3a TOHKOFO CJ1Os MeTaJita HOAEM HJTH CHELMacIbHbIMH HOAKHH- 
amu. B 3aBHCHMOCTH OT B3aHMHOTO PACHOAGKEHHA COUT CMBIX 
>JICMCHTOB BDbINOHAIOT COCAHHCHHA B CTBIK (puc. 4a), BIPHTD'K HH 
praBp (prc, 46) WH B HaklaAKy (puc. 46). CBapka B CTbIK aJIKOMHHMA, 
MC/LH HW aJIOMHHHA C MesbIO OOCCIICUHBACT HAHOGIbUYIO NPOUHOCTb i 
HaNeKHOCTh COCAMHEHHA He TOJbKO Ha Paspbir, HoHa H3rH6 mpH 
yhapHoH Harpy3ke, MpH YCJOBHH, ecJIH BbICOTa TeEPOPMHPVeMbIX BbI- 
ctynop A > s [8]. CBapka B Haklaaky MeHee npouHas HW TpeOycT 
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OobuleH 3aTpaTbi MaTepHasa. Ee npuMensloT mia coequHenusa aliio- 
MHHHEBbIX H MeHBIX MpOBOAOB Ss = 1—5 MM, TIpH 3TOM pa3Mep e => 
+ O0,8s za anioMHHHeBbIX H e= 0,455 WIA MeAHBIX npoposos {2, 6]. 





Puc. 3. Cxembl pa3iMyHbIx cnoco60B WoBHOL PONHKOBOH CBapKH 
AabeHHeEM H TIPHMepbl cOeqHHeHHE 


CTbIKOBad CBapKa O6ecneuMBaeT MpouHOCTL Mecra COe@AHHEHHA 
Gomee BbICOKy!0, YEM NPOYHOCTh cTepKHA. DTo o6bACHHAeTCA yipouHe- 
HHEM ePOpMHpoBaHHOrO MeTaJIa B 30HE CBapKH. 

OOopyAOBaHHeM AIA OCyUeCTBAeHUA XOWIOQHOL CBapKH JlabB- 
JICHHEM MOLYT CJIYKUTb KaK CHEMMAJIbHbIe BbICOKOMPON3BONHTEIbHbIC 
NPecchl H PbI¥aKHble YCTPOWCTBA, TAK H Pa3AHUHbIe HMeIOWIMeCH ita 
3aBOMax THApaBAMYeCKHe, BHHTOBbIe, IKCWCHTPHKOBbIe, PbIVaKHbIE H 
ApyrHe Mpecchl C M€XaHHYeCKHM HJM PYYHBIM MPHBOAOM, c pabouHM 
AABMeCHHEM Ha WyaHcoHbl oT 5 no 50 TouH. 
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B wMeroulHxca Mpeccax HW ycTpolicTBaXxX AIA KpelJeCHHA NPHKUMOB 
i lyaHCOHOB pasHbIX pa3MepoB H OpMbI MOLyT ObITb HCNOJb30BaHbI 
CTICLHAIbHbIe =HeCJIOKHble MpHcnocoOeHhA B BuAe INTAMIlOB. {Ipu 
9TOM 10 BLABAMBAHHSA NYaHCOHOB MpeABapUTeIbHOe NPHKATHE CBapH- 
BACMbIX QJIEMCHTOB MOMKET OCYLLECTBIATBCA THAPBAJHYeCCKHM WIM BHH- 
TOBbIM YCTPOHCTBOM, a TaKKe NPYKAHHBIM WAH PeSHHOBHIM 6ydepom. 


a) “ nosoncenue |-0e nononceHue 2-08 
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Puc. 4. Cxempr cnoco60n CTHKOBOH CBapKH 


3, KaaccuuKalva XOJOAHOK CBapKu aBJeHHeM 


O6o6uleHHe HMCIOULHXCA WaHHbIX H aHaJIH3 KOHCTPYKTHBHDIX Hi 
TOXHOSIOPHUCCKHX HPH3HAKOB pa3/IHYHbIX BHJLOB COCJIHHEHHH H CiOco- 
O0B HX OCYIULECTBJICHHA MOSBOJIAFOT paspaboTaTb KJlaCCHUuKAUHIO XO- 
AOJHOM CBAPKH JLAaBJICHHeEM H CHCTCMAaTH3HPOBaTb a/lbHeHuIHe HCCJIe- 
1OBAHHSH HOBOrO TIpoulecca. Ha pue. oO TIpHBeeHa K1aCCH(HK allHOHH aA 
CXCMa XOJOXHOH CBAPKH LaBJICHHeM. 

B 3aBHCHMOCTH OT CBOHCTB MaTepHalla CBapHBacMbIX 3JIEMCHTOB 
xouOHad CBapKa NospasmedeHa Ha CBapKy C HeENOCPeACTBEHHbIM KOH- 
TAKTOM, CBAPKY C HpOKMaaKOH WH CBapKy C Haklagakon. C Henocpes- 
CTBCHHbIM KOHTAKTOM OO6bIUHO CBaPHBalOT IlaCTHYHble MeTaJibl H 
CIMIABbL B OTOXKKEHHOM COCTOAHHH. CBapKy C MpOKJaKOH MmpHMe- 
HSHOT JLIA MeTa/oB H CMwaBoB MeHee TIaCTHYHBIX (B 3aKaJIeHHOM 
IIH HAKJeNAaHHOM COCTOAHHH) HW WIA COCAHHEHHA pasHOpOAHbIN MC- 
ramos. CBapky ¢ HakslanKol HCNOAb3yIOT WIA COeAMHCHHA 91OMCT- 
TOR Pa3HOil MaCTHYHOCTH H3 Pa3HbiX MaTepHavloB. 


= 
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Pac, 5. Kaaccuakayuonnan cxema XOAOHOH 
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B ocHOBY KlaCCHHKAWHH XOOAHOH CBAPKH MaBJICHHEM MOJTOMKCHD 
KOHCTPYKTHBHO-TeXHOWIOrHuecKHe MPH3HakH. Ilo KOH*Hrypalnu coedH- 
HeCHHH H 116 Cloco6y HX OCYLeCTBAeHHA CBapKa MoApasAedena Ha TO- 
UCUHYHO, KOHTYPHY!0O, INOBHY!O H CTbIKOBYW. 

ToueuHas cBapka MogpasfeeHa Ha CBapKy C MpeABapHTeJIbHBIM 
NpwKaTHeM CBapHBaeMbIX 3/1eEMeHTOB TpPHKHMaMH Hi cBapky 6¢e3 
HpPeABapHTCIbHOTO MpHxKAaTHA. Cpapky OCYIULeCTBINIOT NYTEM OJHO- 
CTOPOHHero. H ABYXCTOPOHHETO BAABTHBAHHA B CBAPHBaeMble 3J1@MeH- 
Th! NYAHCOHOB ILHWIHHApHyueckoH, NPpAMOYICJIbHOH HW dacoHHoH (DOpMBI. 

KoHTypHy!lo cBapKy OCYLIeCTBIAIOT NYyTeM OMHOCTOpOHHero H 
JBYXCTOPOHHerO BAABIKBAHHA B CBaPHBaeMUIC 3J1EMCHTbI NYAHCOHOB, 
HMeIOILHX (POPMy 3aaHHOrO KOHTYpa IiBa — KOIbIEBYI, fpAMOYYOJIb- 
HylO HAM urypHyo. B 3aBHCHMOCTH OT (OpMbl AeEPopMHPYIOILHX 
BLICTYNOB IYAHCOHOB BbINO.THAIOT CIMTOWHBbIC MPOUHO-MJIOTHbIe HH 
HYHKTHPHble MPOUHbIe LWBDI. 

[lopHyto CBapKy MPpHMeHAIOT WIA COeMHHeHHH 6ObUIOH AJIHHbI i 
OCVHLECTBAIOT Ha CNCLHANbHDIX CTAHKAX NYTEM lpcoKaTKH CBapHBac- 
MEIX 39.7eMeHTOB Mexkiy powHkamMH. I]pHMeHstoT OHOCTOPOHHCE i 
MBYXCTOPOHHee = B/LAB.AHBAHHC nesbOpMHPYIOLLHX BbICTYNOB POJHKOL. 
B 3aBHCHMOCTH OT COPMbl MOCEAHHX BHINOTHAIOT CIVICHIHBIe MPOTHO- 
HWIOTHbIC HIM HYHKTHPHbie MpPOUHble LWBbI Kak ia mOocKOH, Tak H Ha 
ILHATHHJEpHyecKeil NOBEPXHOCTH. 

CrbikOByIO CBAPKy IIPHMeHAIOT JIA COCHHHCHHA CTepxKHeH, MOC 
i MPOBOOB CDARUUTE.TbHO HeOo.1buloro cedeHHA H OCYIILECTB.IAIOT Ny- 
TOM HOnOCpeACTECHUOFO MAaBMCHHA CBAPHBaecMbIX WIEMCHTOB APYT ia 
mpvra, CaapnBaemble 9JI¢MeHTBI pacnoviaraloT B CTHIK, BTaBPp MJIH B Ha- 
Klaky. CBapkKy OCYULECTBIAIOT Ha CielWMaJIbHBIX CTAHKaXx WH py: 
HbIMH PpbMaKHBIMH NpHcMocoOseHHAMH. 

Tipu rakoli K1accu@ukaund BHA CBApHOro COCTHHEHHA ONpeeAct 
THI CBApHOH MALUHHbI HH MpAcnocoO1eHHA 1 HeEOOXOLHMOTO HHCTPY- 
MeHTA. 





4. OcHoBHble 3a0a4H HCCeMOBaAHHA XO.IOMHOW CBaPKH AaBJeHHEM 


Pa3Hoc6pa3sve TeXHOOPHYeCKHX HPHeMOB H (OPMbI COeEAHHCHHH 
OTKPbIBAtOT LIMPOKHe BO3MO2KHCCTH TIPHMeCHCHHA XOJIONHOH CBapKH 
JLABJCHHEM B PAZ THUHDIX OTNACIAX NPOHSBOACTBA. OnHako BHespeHnue 
B TIPOH3BOACTBO 3TOFO BHICOKONPOK3BOANTEbHOTO Ti 3KOHOMHYHOTO 
cnoco6a CBAPKH TOPMO3HTCA OTCYTCTBHEM CHCTEMATH3HPOBaHHblx TeX- 
HOAIOPHUeCCKHX H paCY€THO-KOHCTPYKTOPCKHX MapaMeTPOB TPOUecesl 
CBAPKH JWI THNOBBIX COCHHEHHH 3/IEMeHTOB H3 pa3.IHYHbIX MaTe- 
PHAaJIOB. 

Han6oaee lleteycTpeMAeHHO H MOCELOBATCABHO BEMCTCH HCCHEAO- 
BAT@AbCKad pabota B cnellHaIH3HpOBaHHOH TIO XOJOLHOH CBapke Ja- 
6opatopnu BHHHSCO u Ha 3aBole «SnekTpuk». [loa pykOBOJ[CTBOM 
VU. B. Bapavosa paspa6oranbl TeXHOJOTHA H o6opyloBaHne Wis XO- 
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JOMHOH CBapKH aJIIOMHHMS H Med, KOTOPble yCIlelIHO BHEApAOTCA Ha 
SaBOMaxX 3/IEKTPOTeEXHHYeECKOH MPOMBILVICHHOCTH. ae 

Msyuenne xoioquol cBapku 2aBseHHeM APYTHX MeTAaJIVIOB HM CrVia- 
BOB No MOC/€AHeErO BPeMeHH BeOCbh OTZEABHBIMH HCCJIeLOBaTeIAMU 
pasoOuleHHo 6e3 ennHOrO HanpaBasiolero nana NpH HeAOcTaTOYHOM 
OOMEeHE OMIbITOM. | 

Aa ycnewHoro pewenus NpoOJeMbl BHEApeHHA B MpoH3sBOnCTBO 
XOJOJHOH CBaPKH aBJIeHHeM HeOo6XOQHMO HaNpaBUTb HCCeNOBAaTeIb- 
CKyl0 paOory Ha pellleHHe ceMYIOWIHX OCHOBHBIX 3amau, . 

1, OnpezetuTs ga KaKuXx MaTepHaJIOB H B K&KOM COCTOAHHH 
HaHOoulee Leecoo6pa3sHo MpHMenatS XOJIOMHY!O CBapKy JaBJleHHem 
¢ HeNOCPeACTBEHHbIM KOHT&aKTOM CBapHBaeMbIX |‘ 3/IEMeHTOB, ¢ Npo- 
KaQKOW WH HaKJlaQKol WH COCcTaBHTb TAOMHUY PalWOHAJIbHbIX coueTa- 
HHH MaTepHaios, Paspa6otaTp KPHTepHH WIA ONnpemedeHHA cBapH- 
BaCMOCTH Pa3/IHYHbIX MaTePHaJIOB MlaCTHY¥ecKOK edopMatvei np 
KOMHATHOM TeMNepatType WH c nogorpesom, c’yyeTom Pa3JIH4HbIX cno- 
CO6OB CBaPKH aBJICHHeM H COCTaBHTh COOTBETCTBYIOULHE TAaGJIHLUDbI. 

2. Onpegzetutb ONTHMaJbHBIE Pa3sMepbl H POPMy HHCTpyMenta Wis 
KaKAOTO CNOCcoOa CBaPpKH C yyeTOM CBOICTR MaTepHadla HW TOVJIILHHbI 
CBapHBaCMbIX 93/1leMeHTOB. IIpH pemenun asTo 3anaun ONnPeAeIHTb 
B KaKAOM C/IY4ae 34BHCHMOCTb JaBJIeHHA Ha HHCTPYMeHT OT OCHOB- 
HbIX NapaMeTpcB nmpowecca. Pa3pa6otatp MeTOJHKY pacueTa aBule- 
HHH Ha HHCTpyMeHT, HeEO6XOAMMyIO WIA NPOCKTHPOBaHHA H BbIGOpa 
HHCTPpyMeHTa MH OOOpyAOBaHHA WIA XONONHOT CBapKH JaBJIeHHeM. 

3. Paspa6otaTb HopMaau na KOHCTPYKILHH THNOBbIX COeHHeHHT 
H Y3J10B, BbINOJHEHHBIX XOJIOQHOU cBapKOli aBJICHHeM, C YYeETOM ONITH- 

. MavJIbHbIX Pa3MePpOB HHCTPpyMeHTa Hu cmOCO6oOB CBapKH. Pa3pa6orath 
PaCt€THO-KOHCTPYKTOPCKHe NapaMeTPbI THMOBLIX COeLMHEHUT MeTO- 
AMKy pacueTa UX Ha npouHocth. IIpu stom CICTYCT YUHTbHIBATb, UTO 
MPOMHOCTbh TOYEYHDIX, KOHTYPHBIX HW INOBHBIX COCRHHEHHH Ha cpe3 
OOuIbUe, YeEM Ha OTDPBIB. O6paTHTb BHYMaHHe Ha TO, 4TO paspylieHHe 
TOWENHBIX COCHHHEHHH, KaK MpaBHJIO, MPOMCXOAHT He Mo ceyeHHIO 30- 
Hbl CBapKH, a TlO0 NepHMeTpy TOUKH. | 

4. Paspa6otaTb KOHCTpyKUMIO THNOBOrO CTaWHOHApHOro UH NepexHoc- 
Horo o6opyaoBaHua, npucnoco6eHui y HHCTPYMeHTa JIA OCHOBHDIX 
BHAOB XOJIONHOH CBapKH aBJIeHHeM c IIEKTPHYECKHM, MHEBMOFHApaB- 
JIHMECKHM, PYYHBIM H APYrHMH BHAAMH MpuBona. | 

PeuleHHeM 3THX 3aa4 AOMKHDI 3aHATHCA cnellWaJbHble sla6opa- 
TOPHH 3aBojloB HX HMM no ennnomy COrMaCOBaHHOMYy I1aHy. 

[Tupoxoe BHenpenve B NPOH3BOACTBO XOJIOMHOH CBApKH aBsIeHHeM 
NOBbBICHT MPOH3SBOAHTEbHOCTh THya HW Lact S3HAUHTEJIBHYIO JKOHOMHIO 
rOCyMapCTBeHHBIX CpeACTB. 
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Kand. ae HAYK, OOK, M. M. PAHHEC 
unuc, 1O. A. JAPHOHOB 


KAJIMBPOBKA JATUHKA COul EMEPA 


Iipw KOHCTPpyHpoBaHHH npH6opos Aa aBToMaTHyeckoro KOHTPOvIA 
XHMHYECKUX NPOWeCCOB HMeeT Oo/biWoe 3HaVeHHeE FpaayHpoBKa TIpH- 
Oopop no ye 3apahee HaieHHbIM MapaMerpam. Tak, HanpuMep, npu 
IPHMCHCHHH KOHAYKTOMCTPHH JIA ABTOMATHYeCKONO KOHTpOJIA NpH- 
XOMMTCH MPOAeIbIBATh OOJbLUYIO SKCIIEPHMEHTAJIbHY!O pa6oty, 4TO6bI 
COCTABHTb KPHBbI€ 34BMCHMOCTH 3JIEKTPONPOBOAHOCTH ‘OT’ KOHIeHTPa- 
UHH HW TeMMeparty pb. 

Ho Bo MHOrHX ca1y4aax KOHCTPYyKTOPbI . NpH6oOpoB HeO6OCHOBaHHO 
TpeOyloT NOBTOpeHHA OOMbUIOM SKCNepHMeHTabHO pa6othl no us3u- 
KO-XHMHYCCKOMY aHaJIH3y B TO BpeMA, KOrfZa HEOOXOAMMBble AVIA pacue- 
TOB BeMYHHbI MOryT OBIT HaleHb! NyTeM TULaTeJbHO oO6pa6oTKi 
H3BECTHBIX B JIMTepaType AaHHbIX. IIpHMepom culyKHT HHDKe U3vlarae- 
Max paOota no rpafyuposke covleMepa, mpemHa3HayeHHoro AAA aBTo- 
MaTHY¥€CKOrO KOHTPOIA COMEPKaHHA NOBAPeHHOH coH B NeperHaHHol 
MOPCKOH Bore. 4 


I, Pacuer anekrponposoaHocrn pa36aBaeHnHbIx pacTBopos 
XJOPHCTOrO HaTpHA 


QJEKTPONPOBOAHOCTh pa36aBJeHHbIX BOJHDbIX PaCTBOPOB XJIOpHcToO- 
ro HaTpHa M3yuaH: Banbgen B 1888 r. [1], OctBanbaA B 1893 ©. ‘1], 
Konmbpaym w M3abT6u B 1900 r. fl], Kaneu6epr B 1901 r. [2], Hoftec 
¢ coTpyaHhKamMu B 1903—1912 rr. [5, 6], Txone g 1912 r. [5], Ten- 
mepcoH wu Kesor B 1913 r. [5], Jlopesu u Muxasap p 192] r. [1], 
Basbyen u Yaux B 1923 r. [2, 7], Tomac u Mapym Bs 1929 r., [3, 8], 
UlenoscKni Bp 1932 r. [4, 9]. 
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Han6onee Hanekuple WanHble y UWlenoscKoro, Baspnena, YaIuxa 3 
Hoiieca. Onn NosyyeHb! mpu Soviee TULATeIbHOH MOCTAHOBKe ONDITOS. 


9. 3aBucuMocTb / oT TeMnepaTyPpbl 


Bausy Toro, YTO HanOouee U3YYeHHON MPH PasIHYHbIX TeMILCpa- 
TYpax KOHILCHTpallneh ABAeCTCH 0,002 un. (117 za NaCl) ua pue. | 
H3cOpaxkeHa McHTepMa JA 3TOH 
KOHUCHTPalHH. SaBHCHMOCTh YAeJIb- 
oi glekTponpopofHoctH NaCl oT 
TeMMepaTyPbl MPH ITOH KOMILENTpParLiut 
Moker ObITb BbIPAKeHA KPRalpaTHbIM 
ypaBHeHHeM 


/, - 4, (1 | a({° fy) 
at) OA) W) 


B KauecTBe HCXOMHOH BeTHUHHDI 
Q1CKTPONPOBGANCCTH 7, SpHHATA IPO- 
BOLHMOCTh mpH 20°C, Tak Kak Hptt 
39TOH TeMepaType MpOH3sBOAH0Cb 
HAHOOIbUIee KOJIHYECTBO HCCIC/LOBa- 
uni, QuauenHa a WH 3 HaMH onpeste- 
1eHbl H3 BeIHYHH Y/eIbHGH NpORO- 
numectH upn 0 wu 100°C no AalhbiM 
Baapnena nu Yauxa (2, 7]. Hpenma- 
raeMoe HaMh ypaBHeHe: 


Ly = Ing[1 | 0,0202(¢" - 25) + 
46-10-(¢° 25)"}. (2) 


Pe3yibTaTbl TMpOBepKH TOYHOCTH 
3TOFO YPaBHeHHA NOKAa3bIBaloT, YTO B 
IIMPOKOM HHTepBadie  TeMNnepaTyPp 
(O— 140°C) wv KOHWeHTpalinit (Q,0005— 
(0,002 H.) BbIBeMeHHOe YPaBheHHe JM 





mpakTH¥eCKHX wueteH  WocTaTOUHO 
TOUHO, 
Jina  pacueta TemilepaTypHoH 
Pue. 1. TloautepMa 31e¢xTpOnpo- KOMNMeHCalHn *KEIATCJIbHO, yTCObl 
ponnocTw 0,002 1. NaCl VHelbHan 3/1EKTPONPOBOAHOCTh Oplwla 


: nuHeHHOH dyHKuHeH TeMNepaTyPpbt. 
Hamu Jia 9Toil eH IpemiowKeHo MmpHOWKeHHOe JMHeHOe ypaB- 
HeHHe 
> } i )s oO _. 
Xe > %;,[1,05 | 0,022 25)]. (3) 
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Pe3yJbTaTbl MPOBePKH TOUHOCTH 3TOTO MpKOHKeHHOTO ypaBHeHHA 
NOKa3bIBalOT, UTO B WIHPOKOM HHTepBale KOHWeHTpauHH (0,0005— 
0,002 H.) u Temnepatyp (O—140°C) npu6nm2KeHHOe muHeliHOe ypaBHe- 
HHe aeT B CpesHeM NorpewiHocth 7: 5%. ae 


8. 3aBHcuMocth 7 OT KOHWeHTpalHn 


3aBHCHMOCTh M@K AY ZKBUBAJIEHTHOM 9/IEKTPONPOBOAHOCTHIO UH KOU- 
ueHTpauveh NaCl, ppipaxkeHHol B 2-aKe/2 mpu 25°C, MoxeT 6bITB 
BbipamkeHa ypaBHeHHem [4] 


hos = 126,42 ~ 88,53 VC -+- 89,5 C(| —0,2274 VC). (4) 


Aaa konuentpaunit NaCl, Bpipaxkennpix B 2/2, yo6Hee Nomb30- 
BaTbCH MpeoOpa3s0BaHHbiM ypas- 
H@HHeM 


; hee =— 126,42 cs 0,3665 VC +- 
|-0,00153C, (1 —941-10-* V C,). 


SaBHCHMOCTb yA@JIbHOH 31eK- 
TPONPOBOAHOCTH OT KOHLUeHTpa- 
uHH NaCl npu 25°C, paccuntau- 

Hast m0 .BemHUHHe }.,, rpacu- 
"WecKH H300paxenHa Ha puc, 2. 

IIpy kcHueutpaunu NaCl or 
0 no 100 me/a yoentbHaa 9371eK- 
TDOMNPOBOAHOCTh ABJIACTCH MIpPH- 
OJIH3HTeIbHO JIHHEHHOH =(bvHK- 
WHC KOHUCHTPalHH Hw MOxKerT oT 20°30 WH 80 3 
ObITh BbIPAaKeHa yYPaBHeHHem Konuenmpauur Nace 


hos 2 12 10-8 C, 


Yoenonag snexmponpobodumocme 





S 
= 
sS 

> 


Puc. 2. U30tepma 3JIEKTPONPOBOAHOCTH 
NaCl npn 25°C 
rne C — ma/a NaCl. 


| 

CpaBHeHne BeJHUHH yAeIbHOH IEKTPONPOBOZHOCTH, MOYYeHHbIx 
[Mennospckum [9] u paccunTaHHBIx no Np€IOKeCHHOMY HAMH JIHHelt- 
HOMY YPaBHeHHW, NOKa3blBaeT, UTO B HHTEPBale KOHILEHTPaLHl oT I] 
HO 119 me/a NaCl pacxoxkgenue He mpespiiuaert 1,3%. 


Honp3yacb (2) H 3HayeHHAMH 7%,, BBINHCIeHBI 3HaueHHA JIA 
Temnepatyp: 0, 10, 20, 30, 40, 50, 60, 70, 80, 90, 100 u 110°C u Kon- 
ueHTpauHu: 10, 20, 30, 40, 50, 60, 70, 80, 90 u 100 mela NaCl. 
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Ilo nomyyeHHbIM aHHbIM NocTpoeHbl H30TePMbl H NOHTCP Mb! 
3JIEKTPOMPOBOAHOCTH (puc. 3H 4). 








loo numepa- 
77 GPHbIM GOLNNGIM | 


4 580 






























Ydenonatn anexmponpobodumocine 
Q) 
Ss 





in ae aes 
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Puc. 3. Hsa0tepmpl 3ekTpornpo- Puc. 4. TlomutepMb! aieKkTponpo- 
poznoctH NaCl nonnoctn Natl 


4. O npuMeneHuM pacueTHbIX WaHHbIX AIA rTpadyHpoBku npHGopa 


[paayHpopky lpHOvupos jis H3MepeHHA KOHUWCHTpalHH pacTBOpo, 
HO HX 3IEKTPONPOBOAHOCTH MOXKHO MPOH3BOAMTb AByMs cmocoGaMH: 
NOCPCACTBOM OOPa3LCBbIX PaCTBOPOB H C IOMOLLbIO OOpa3slOBbIx Mara- 
3HHOB COMPOTHBJeHHA, BbIUHCJIAA CONPOTHBICHHA AIA PALA 3a1anHbix 
MO WKaJle KOHWeHTPallH, NOIb3YACb BEIHYHHOH «KNOCTOAHHOM» Jatui- 
Ka H 3HAYCHHAMH YACIbHOH ICKTPOMPOBOAHOCTH PaCTBOPOB. 

IIpu cepHiitvom BplnycKke mpH6opop, MmpakTHyecKkoe 3HayeHHe HMCCT 
TOMbKO BTOPOH cnoco6 rpaAyHpoBkH. Ho mph NpoxoKAeHHH Vepes 
waTuHK TlepeMeHHOrO TOKa HMeCTCH PAR aBleHuh [10, 11, 12], Bpl3pi- 
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Balolwux CABur tas MeKAY TOKOM 4H HallpAXKeCHHEM B aTHHKe, TO 
MOMKET OOYCJIOBHTD Cobol y mpxOopa, otrpanyuposanuoro c NOMOLLbIO 
oOpa3uoBhIx Mara3HHop CONPOTHBJICHHH, MOrpewiHocTh H3MepeHHit, no- 
XOAAULYIO B HEKOTOPbIX Cly4YanX NO HeECKOJBKUX ACCATKOB Mpolentop. 

OcHOBHOH NpHYHHol caBHra (a3 ABJAeTCA NOWAPH3aWHA IeKTPO- 
AOB, KOTOPaa, B CBOIO O4epedb, onpenennetca 4YaCTOTOH, MIOTHOCTHIO: 
TOKa WH HallpaAKeHHeM, a TakxKe KOHUCHTPalHe RICKTPOIHTa H Mate- 
PHaJIOM 93eKTPOOB. 

OueBu HO, 4TO MOPPeuIHOCTb, O6YCIOBJICHHaA CABHTOM cba3, MomerT 
ObITb CBeeHa AO AONYycTHMOlt MHHHM@JIbHOH BeJIMYHHbI NyTeM coor- 
BETCTBYIOIMETO BbIOOPa NOTHOCTH ToKa, HalpAKeHHA, CONPOTHBIEHHA 
AaTMHKa, MaTepHadla aleKTpogoB 4 T. a. Buusnue “UaCTOTbI H HEKOTO- 
PbIX ApyrHx MakTopoB MoxerT 6bITH SIMMHHHPOBaHO TakxKe nytem 
ONPeAeNeHHA MOCTOMHHOH aTYHKa B TeX xe YCJIOBHAX (uacCTOTa 
H Ap.), B KOTOpbIX OyAeT 9KCNyaTHpoBaTEca mpHOop [11, 13, 14, 15]. 

Jl aBToMaTH4ecKoro HSMEPCHHA WIECKTPONPOBOAHOCTH OGBINHY 
HOIb3YIOTCA MeTaJJIMYeCKMMH JaTuHKaMH, OAHHM H3 3JIEKTPOMOB KO- 
TOPLIX OONbWeH YacTbiIO cAYKUT cTeHKa cocy4a, a BTopoh anektpor 
NSPOTOBAAETCA H3 TOTO Ke MaTepHata, uTo 4 cocya. IIpumepom 
ABAETCH LATYHK-H3MEPHTeb KOHWeHTpaunn NaC] Ha 2—20 m2/a, Bpi- 
NycCkaeMbId LleuTpaabHbiM KoruloTy p6HHHbIM HHCTHTYTCM (comemMep 
UKTH). 

@Dupmoi Cumenc u Tapcxe BBINTYCKAJICA KIETOUHBI AaTuHK Lene, 
B KOTOPOM OHH 3€KTpon O6pa30Ban BHeUIHe; MeTaJJIH4eCKOH cetT- 


4HKa YKpenehHa rHb3a Wis TEPMOMETPa CONPOTHBAeHHA. InekTposbi 
C THJIb3OH MOMELCHB! B MeTamaHuecKHy KOKYX CO LITYHepaMH ans 


BXOla H BbIxXOna IAEKTPOMMTA. KoxwkyX, rHb3a H BHeWHUT WIEKTPON 
KOPOTKO3AMKHYTHI H 3a3eMJICHBI. 


d. IKCNeEPHMeHTabHan npOBepKa WH OWeHKa RaTuHKA 


Mcnbitanue AaTuHKa NpecJleLOBaJo CTC AYIOULNE WeH: 


[. pospeputs BJIMAHHE Ha CONPOTHBMeHHe ZaTuHKa MeTaJIJIHYeCKo- 
rO Kopnyca, COeAHHeHHOFO C HapyxKHbIM SJIEKTPOOM, 


2. IIpopeputb pausune Sa3€MJICHHA KOpNyca AaTuHKa Ha conpo- 
THBJI€HHE NocmenHero. 


287 


sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 


sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 


3. T1popeputb MocTOAHCTBO QocTOAHHO! LaTUHKa» MPH pas.THyHON 
KoHWeHTpanHH pactBopa NaCl. 

Bce H3MepeHHsA TIPOH3BO/LHJIKCb C MOCTHKOM dupmot JInme wu Hop- 
TPyl C FaslbBaHOMeTPOM NepeMeHHOrG TOA npu uactote 50 24. Msme- 
NCHHA MPOHSBOAMIHCh IPH TeMHepaTyPe OKpyxKalollero BOSAYXA, KO- 
Topan PHKCHPOBaJacb C TOYHOCTHIO + Q,1°C. PactBopbl NpHroToB.ts- 
Mich H3 NepeKpHcTasIH30BaHHOrO XHMHYCCKH unctoro NaCl. 

QAeCKTPONPOBOAHOCTH BOALL WIA MPHTOTOBCHH A PACTBOPOB OIIPe- 
esatach B CocyLe C MWiaTHHOBDIMH 3eKTPOAAaMH TB H3MepcHHoe CO0- 
MpoTHBeHHe AaTunKa (R,) BHOCHAHCb COOTBeTCTBYIONLAd KBOJLH AH 
nonpaBKa» WH TMonpaBka Ha COMPOTHBTCHHe NOMBOLAULHX MPOBOJLOB 
(0,07 om). 

VebHad 3ICKTPOMpOBOAHOCTh mpu TeEMMCpaTyPe ONHTA WIA Kank- 
noi} KOHUWeHTPalun paccyHTbIBalach Mo YPpaBHCHHTO 

BennunHp Za, JWI KaxKAOH KOHWeCHTPalHH B3ATHI H3 CipaBOuHhkKa 
14], TloctosHHaa @aTuHka pacCyHTbIBaTach TO (bopMy.le 


K eas Vy P Dy 


rye R. — CONPOTHBJICHHE nmarunvka WocJie BHeECeHHA TOnNPaBOK. 


Bnusnue Kopnyca daTunka olpesesaoch NYTeM U3MePpCHHA CO- 
IIPOTHBeCHHA MEXKAY BIEKTPOLAMH B CTEKIIAHHOM CTAaKaHe TeX Ke 
pa3sMepoB, Kak H MeTasH¥ecKHii Kopnyc. Pe3yibTaTbl H3MepcllH it 
IIPHBeeHb! B TAOJIHLUC, 3 KOTOPOH BHAKO, UTO: 

1. Merasiuueckuli Kopryc He OKa3bIBaeT CyIeCTBCHHONO BUIMSHHS 
Ha COMpOTHBeHHe LaTuhKa. IIpH KOHWeHTpalnn 58, 46 me'a NaCl co- 
POTHBeHHe WaTUHKa C KOPHYCOM H 6e3 Koplyca coBnasatoT B IIpe- 
nelaX TOUHOCTH H3MepeHHA (pacxomKMeHHe 0,2%). 

9 3a3emMaenne Kopriyca MaTYHKa Ha ero COMPOTHBJICHHC OKA3bI- 
BacT He@3HAYHTGIbHCe BUIMAHHE (0,6—0,7% ). 

3. C yMeHbIIeHHeM KOHUCHTPallHH PacTBOPOs KNOCTOAHHAA JLaTUH- 
Ka» yMeupuaeTcs. IIpa yMeHbileHHH xonnentpanuu NaCl c 0,01 1. 20 
0.001 un. (8 10 pa3) «mocToAHHadt AaTMHKa» yMeHbiInaeTCA Ha 13%: 
Ilia npakTHuecKHX Lede aBTOMATHYeCKOTO KOHTPOJI| Taka Norpei- 
HOCTb ABIACTCH HECYULECTBCHHOH. 


BbiBObI 


|. TIpeasiowenbl ABa ypaBHeHha (rouHOe HW MpHONHAKEHHCe) JLT 
pacueTa YAeJIbHOH YACKTPONPCBOAHOCTH PaCTBOPOB NOBaPeHHOH COs, 
comepaKallAx to 9,002 y —NaCl, Bp uNTepBate TemmepaTyp OF 0) 
mo 140°C. 

9. Tipemioxkeilo yipotuentoe YPpaBHCHhe is’ packeta VAC bHON 
WIEKTPOMPOBOANOCTH PaCTBOPOB NaCl Bp 3aBHCHMOCTH OT KOHILCHTPa- 
uuu oT O go 0,002 H. pH TeMiepaType Zo. 
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Tabauya 
Cera R, YneabHan Bosuaa R, 
KonueaTpauua H3Mepen-| S7EKTPOMPO-| Foupas- | ucupaB- E 
Cocva | aenne BOJHOCTb eC Yt K 
NaCl HOF, BOIL, Ka B % | JeHHOE, 
O,ln. (5846 2/2) CtrakaH — 9,45 - 10-5 0,09 9,40 21,2 
e Kopnyc HeT 9,40 ; 9.35 . 0,009849 0,09209 
0,06383 
0,0ln. (584,6 2/2) | Kopnyc | Het 97,8 2 0,9 53,4 21,2 0,001098 
: > €CTb 58,2 | es e 58,8 re 
0,002. (116,9 2/2) | Craxan — 279 . 4,9 292 19.9 | 
: Kopnye | ser | 275 ; , | 238 ; | 0.000220 | 0,06336 
| | 
0,001H. (58,46 we2/2) | Craxan = 520 - 10-6 : 4.5 542 7} a 
: Kopnyc | wet | 521 ‘ ; 543 : 0,000116 0,06299 
eCTb 524. . 7 546 - | 
| 
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3. PaccuHTabbl 3HaveHHA YAeIbIOH 3IEKTPONpPOBOAHOCTH WIA KOH- 
uenTpaunH 10—100 me’a pu tTemnepatypax ot 0 no I10°C xu no- 
CTpOeCHbI COOTBeETCTBYIOUIHe H3OTeEPMbI WH MOVHTCPMBI. 

4. Iloka3aHo, uTO WIA rpadyHpoBKH MmpHOopa coveMcpa TeopetH- 
YeCKH PaCCYMTATb COMPOTHBJeHHe WaTUHKa JWid KOHWeNHTpannHH NaCl 
ot 0 no 100 me/az BOSMOXKHO, CCIM MPCABAPHTeJIbHO ONPeACJIHTb «HO0- 
CTOMHHY!O» aTunKa NO CTaHAapTHOMy pactBopy NaCl, KonweHTpalns 
KOTOpOrO He 4O%KHAa NpeBblwatTb 0,01 H. (0,5846 2/2 NaCl). 
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COHEPKAHHE 


Crp 
H. Il. Epmowauu. K sonpocy geoeHeEtore paccMOTpeHHA ee ans : 
CTBHA QJIEKTPHYECKHX MAalLHHH ae ee ee : 
H. Tl. Epmoauu, Ocnosn pacueta MaJIOMOIMHOH senepeunion yeTaHoBKi 
c 6O.1IbDLUMM M€@XOBLIM MOMCHTOM Ha BaJly HCNOJHHTCIbHOTO 3/EKTPOABH- ‘ 
raTeJa . a ae er oo ae ee | 
VW. 11. KMepuxuu. Yerosus ee err casaonners revepaTopa . Zt 
bB. 3. Heerepos. Pacuet nw skCNepHMeHTabHOe ONpesemeHHe HHAYKTHBUDIX a 
CONPOTHBJeHHH MaiJHH MOBBILJCHHOH YaCcTOTHI . pe sgt a NA 
B. H. Ulesuosn. O yertecoo6pasHocTH coueTaHHA 93KCIyaTallHn ee 
TPpOCTAaHUHH C OTONHTeAbHbIMH TeM.J1O3JIEKTPOLeHTpasAMH Al 
K. B. Bysirakos. O pannoneneney COCTaBJICHHH HW BLI6Ope %3HepreTH- 
yeCKHX BaPHAaHTOB yok a is ae “ae, 00 
Il. H. Matxanos, IO. A. Ficuepio: one DA NOCIELOBATeIbHOrFO CO- 
CAHHeHHA KOMMYTHPYIOWHX NpHOOpOB B MOLLHbIX BbICOKOBOJbTHbIX reve- 
paTOpax NpAMOYrOJIbHbIX HMMYJIbCOB aa ae 65 
E. A. Xaremeuctep. Metonuka pacueTta HHAMHKH lpoliecca yeropen- 
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OT PEHAKUMH 


Hacrosmmui COopHuK sBJIneTcA BTopbim «Feorpaduyeckum c6opHHKom», 
NOCBALCHHbIM TeOMOPosorHW uM Nasleoreorpadun (nepsBpli cm.: Teorpadu- 
yeckuh cOopHuk, I. M.—JI., 1952). B Hem coOpanpr pa6orst pasHoo6pa3Horo 
XapakTepa O reoMoposloruyecKux H Nasleoreorpauyeckux ycJIOBHAX B pa3- 
JMYHBIX YacTAX CopercKoro Coro3a. 

Bombiiad YacTb cTaTeH B COOPHHKe COMePXKUT Pe3y.IbTAaATH Had.TIoMeHH!I 
apTopos. HekoTopble CTaTbH COCTaBJIeHbI Ha OCHOBaHHH KPHTHYeCKOrO Uu3y4e- 
HHA WATePATYPHbIX JAHHBIX, 
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1998. FTr E Of PA@®HUEC K HA C BOP H H K:X 


TEOTPA®HYECKOE OBLITECTBO COW3A CCP 


3. A. CBAPHUEBCKAA 


rEOMOP®OJIOTHA CEBEPHOTO KA3SAXCTAHA 


O6ujan xapakTepxHcTHka 


Cepepubiit KasaxctaH HMeeT BECbMa Pa3HOpOAHOe TeOCTpyKTypHoe cTpoe- 
Hue. B LlentpasibHow ero 4acTH pacnoslaraeTca KpynHoe ApeBHee Apo, Tak 
HasbipaeMaa KokyeTasckas ribl6a, MpexcTaBalouan coOol BbICTyI OKeM- 
6pHickoro MyHAaMeHTa. STO AAPO OKpy2xKeHO KaJieMOHCKHMM CKaquaTbIMH 
CTPYKTypaMH, NOJIYYHBUIHMMH OCOO6eHHO LWIHPOKOe Pa3BUTHe B BOCTOYHOH 4aCcTH. 

Ha tore B paccMaTpHBaeMbIH paHOH BXOMT CBOeli CeBepHOM uaCTbIO Apy- 
rad KpyllHax CTPyKTypHas o6sacTb — o6mupHaan TeHu3cKan BlauHa, BbINOVI- 
HeHHaw BEPXHelaJleO3OHCKHMH, Me€3030HCKHMH HU KaHHO30HCKHMH OCadKaMH. 

K ceBepy, 3anmaqy W toro-3anandy MponcxoguT nmorpyKeuve ckaqyarThlx 
CTpyKTYp MO TOJILMLY PbIXJIbIX OTIOKeHHK TypralickoH nu Sananguo-Cu6upcKonrt 
Bau. 

CooTBeTCTBEHHO H pelbed) paOHa OTPaKaer TeOcTPyKTYPHbIM MMiaH ero 
cTpoeHua. Han6ouee MOBbILIeHHbIM MeJIKOCONOYHBIN WM M@JIKOFOPpHbIN pembed 
(c BhicoramMH 400—500 M, HaH6oblIad BbICora — ropa CuHioxa — 887 Mm) 
mpHypoyeH K ApPeBHHM OKeMOpHiicKHM MH KaJIeMOHCKHM CTpyKTypaM, oue- 
BUAHO MW B NOCelylollee BPEMA COXPAHHBINHM TeHJeCHIHIO K NOAHATHAM, CYA 
110 OTCYTCTBHIO G6oOulee MOJIOAbIX KOMIVICKCOB NOPOA, y4aCTBYIOWWHX.B HX reo- 
JIOTHYeECKOM CTpoeHHH. OkpaHHbl 9THX APeBHHX CTPYKTyp, MpeaAcTaBsAIOWIHe 
co60H o6sacTu NorpyxXeHHA HW AKKYMYJIAUHH BepxHellaleo3s0uCKHx, H Me30- 
KaHHO3OHCKHX OCaZKOB, XapaKTePpH3YIOTCA PABHHHHbIM PeJIbeoM Cc BbICOTaMH 
oT 130 go 200 mM. PeyHan ceTb HMeeT PpadHaJIbHOe pacnoJIomwKeHHe, PacxOAACh 
BO BCe CTOPOHbI OT FpyNMbl BOAOPa3eJIbHbIX BO3BbIINeHHOCTeH —.rop Sepex- 
JMHCKHX Hw Kokue-Tay, NOAYepKHBan 3THM O6ocOG6sJIeHHOCTh H CaMOCTOATEJIb- 
HocTb KokyeTaBcko# rIbl6bl. 

Caoeo6pa3ve xOa reoJlorHyecKoro Ppa3BUTHA CTPaHbl ONpexesHAoO xapak- 
TepHble YEPThI COBPeEMeHHOrO Pewsibeda, B OCHOBHOK CBOeH 4YaCTH JeHyallMou- 
Horo. Ilo naHHOMy paHOHy MUMeeTCA CPaBHHTeJIbHO OO/Jbillad HMTepaTypa, B KO- 
TOPOH cofepxKaTcA HeKOTOPble CBeAeHHA HM NO TeoMopdosor“u pahoua: 


OcHOBHbIe yepTbl TeONOrHiecKOro CTpPoOeHHaA 


Anaaiu3 reomorHyecKoro cCTpoeHHA mMoKa3biBaeT, uTo KokyeraBcKan 
ribi6a — DpeBHeliiviad cya, Oblia OKpy2KeHa reOCHHKJIMH@JIbHbIMH OOaCTAMH 
B HHKHeEM Nawmeo30e. CklaquaTble JBHKeHHA, B TAaKOHCKOe BpeMA 
HapOCTHBUWHe CYIUy H HOCHBUWHe XapakKTep AJIbIIHHCKUX, HMeJIH MeCTO TOJIbKO 
hO Jenova. B fasibHeiuiem JBYHKeCHHA TIPOHCXOZHIM yKe B YCHOBHAX ABHO 
BbIDaxKeHHOH 2KecTKOCTH dyHZaMeHta (Kaccuu, 1951, 1952; Watexnii, 1951). 
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6 3. A, Caapurescran 
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KOHTHHEHTaIbHOe Pa3sBHTHe MpepHiBaeTcaA B KOHLe TYPHEHCKOrO BPeMeHH 
WH KHErTO KapOoOHa, Korga Ha OG6WIMPHbIX TeppuTOpuAX, He TOMbKO 
Cezpepuoro Kasaxcrana, Ho um Bceli cylH, mponsollm OMYCKaHHA, BbIsBaBLUHe 
OAHY W3 BeIMYaHWIANx B McTOpun SemaH TpaHcrpeccuit. 

BHOBb KOHTHHEHT@IbHbIM pexkHM HacTyNaer c cepeqwHbI cpeuHero 
KapO6Oona. Onyckanue Tennsckoli BnagquHbl B IIECPMCKOe BPeMAl BbI3BaJIO Ha- 
KOMeHHe B He OCaKOB, HO yxKe maTpopMeHHoro Tuna. Tlopogbl, oTHocn- 
MbI€ K M€303010, 3aHUMalOT H€3HaYHTeIbHyIO MWlOWatb. OnM mpeqcTaBJeHbl, 
C OJHOH CTOPOHDI, KJIaCTHYCCKHMH OCAZKaMH, BBIIO/JHMBILUMH rpabexoo6pa3- 
Hy!o Hempeccuio B HM30BbAx Hwkuero Byp.iyKa, BOSHHKIIYIO, OYeBHAHO, elle 
nepeq BepxXHuM TpHacom (Kaccuu, 1947), c apyroft cropoubl, Kopoli BHI- 
BeTPHBaHUA. Ocak, BbITIOHHBUIMe rpa6en H. BypwlyKa, OTHOCATCA 
K BepxXHeMy TpHacy H lope. Bospacr caMbIx BepxXHAX KOHIOMepaTo-raeuHH- 
KOBBIX OTJIOMKCHHH, MOKPbIBAIOULHX YIVICHOCHYIO 1Opy, HEH3BeCTeH; MOET OLITD, 
OHH yxKe OTHOCATCA K MeJy. Kopa BbIBeTpHBaHHA OYeHb LWIMpOKO pa3BuTa, 
SaHHMaA 3HAYHTeIbHbIe MPOCTPaHCTBa BONMOPAsAeIbHbIX PAaBHHH MU MocTurad 
MoulHocTH Ho 70 M. Jlyumie Bcero OHa coxpaHHsach B Aenpeccuax, 3avleran 
nO CJIO€EM TPETHYHbIX HW YETBEPTHUHBIX OCAKOB. 

OTanbl MO3MHetwiero, KaHHO30LcKOrO Pa3BHTHA 3aneuvaTJIeHbl TAKKE B KOM- 
MTeKCe OCARKOB BO BiaHHaXx, OKPyKalOllMx ApeBHHH OCTOB, KOPPeJIATHBHBIX 
NepHOLaM pa3MblBa JeHyalHOHHOH MOBepxHocTH, 

Crpaturpadua Hopeitumx oToxKenuli, 13 KOTOPbIX CaMbIMH JIpeBHHMU 
ABAIOTCH MOPCKHe BePXHeMeJIOBbIe, MOCTpoeHa TvlaBHbIM O6pa30M Ha OCHO- 
BaHHH H3yueHHA KepHa OypoOBbIX CKBaXKUH HU eCTECTBEHHBIX OOHAKeHHE. 

Byposble CKBa2KHHbI, PaCIOJIOKEHHbIe BAOb CeBepHOro MOrpyXeHHa Tpes- 
He IWlaTPOpMbI, B Wpewetax yoke lOKHOM vacTH SanaqHo-Cu6upcKol Hu3MeH- 
HocTaH (cr. Tatinya, Kusnel, MakyuiMHo 4 Xp.) BCKpbWIH KOMMIeKc MOPCKHX 
ocaqkos. B ocHoBaHHu Ux 3aJeraloT cepble (OT CBeTJIbIX JO Te€MHbIX) IJIHHDbI 
H TVIMHMCTbIe M€CKH BepxHero Mela. Bolle JlexaT KBaplleBble HU rlayKOHUTO- 
Bbl€ M€CKH, Me€CUaHHCTHle TIMHbI MH ONOKH Cc 3y6aMM akyJl HW MWiacTHHyaTOKa- 
OepHbIMH, OTHOCHMbIe yoke K HU3aM MavieoreHa (20neHy). Onn MepeKpbIBa- 
IOTCA IIPCKPacHO BbIPaMKeCHHOH B paspe3e MOPCKOH ToOMUleH ocaqKOB veraH- 
CKOrO MOPA, OXBaTbIBalOlleH BPeMA C BepXHero 90lleHa QO HHW2KHero owuro- 
eHa BKJIOUNTeIbHO. Tosula XOpollo dayHucTHYeCKH OxapaKkTepH3o0BaHa 
H MOKET PacCMaTPHBAaTHCA B KayecTBe CTpaTurpaduyeckoro penepa. JIuTosI0- 
FHYECKH BCIONY OHA MpeAcTaBeHa OAHOOOPa3HbIMH 3eIeHOBATO-CepbIMH TVIH- 
HaMH C JIHCTOBaTOH TekcTypon. AHaJIOrMUHbIN paspe3 Ha6slOsaercaA HM BOM 
samlawHoro MOrpyKeHuA ApeBHeH MWiaTMopMpI, 3anaquee Mumma, yxe B mpe- 
nenax Typratickol Bnagunp. HenocpezctBeHHo BOau3K WpeBuero Gepera ue- 
raHCKOrO MOPA MOLIHOCTb TOJILIH OObIYHO pe3KO COKpalilaeTca HW PAMHbI YacTO 
3aMellatoTca yKe IIpHOpexkubIMU (aluaMu (YTO MH NOATBepAKMaer MelictBu- 
TeJIbHOe NOMOKeHHE ApeBHero Oepera). Tak, KOHTJIOMepaTbI, comepxKane 
yeraHckylo (ayy, Obl onMcaHbl Ha Mpapobepexbe p. Umum (no p. Berexe) 
1O. A. Opsospim. AnanoruunHad mpHOpexuaa dbaunA ormMevena TaKxKe 3anas- 
Hee 03. Ceerni. 

Ha moBepxHocru ApeBuero neHemieHa BCTpeyaloTcH BO MHOrux MecTax 
PpasBabI WeOuHA u ribl6 KBapleBbIX MecuaHuKOB cBeTO (Geol, *KeNTOH 
Hl pO3OBOH) OKpacKH. OTH NMecuyaHHKH MpeAcTaBAIOT COOOK KOHTHHeHTAaJIbHbIe 
(alkuu H, CYA MO BcTpeuatollelica B HUX lope, MMeIOT SONeHOBbIN BO3pacr. 
MOUIHOCTh TeCUaHHKOB He3HayHTeIbHa: O6bIUHO MeHee 10 M. 

B Hayane CpeHero OWMFOMeHa HavaBllivecn TeEKTOHHYeCKHe JBH- 
*KCHHA BbISBAJIH PerpeccHio MOPA, H BCe MOCeLyolulMe OCANKH UMeIOT yxKe 
KOHTHHEHTaJIbHOe MpOHCxoO*KAeHve. CpeAHHH OMTOMeH Ob MOUTH MOJHOCTHIO 
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CMBIT B MePpHOA, MpeAWecTBOBAaBLUMH OTJOKeHHIO OCAAKOB BepXHero OJHTO- 
weHa HM XapaKTepH30BaBUIMiicA MpoOMOKeHHeM TeKTOHHYCCKHX ABH KEHHH. 
B WeHTpasibHbIx Ke YacTAX OONacTH NporM6aHHH, 3alaqHee M BOCTOUHEee pako- 
Ha, 3TH OTJIOXKeHHA WIMPOKO Pa3BHTHl. 

BepxHWft OHTOWeH 3HAaYHTeAbHO pasBUT. Ocak NpeAcTaBJeHbt 
{HanpuMep, B TypralickoH BMaquHe) B OCHOBHOM MecuaHbIMH MW NeCaHHKOBO- 
KOHIVIOMepaTOBbIMH (pallHAMH BHH3Y pa3spesa (YarpatcKad CBHTAa IlpHapaaps) 
1 M@CTPOUBeTHBIMH TJIMHaMM, HMeIOUNMMM O4¥eHb IWMpOKoe pacipocTpaneHue, 
HHOra JlexKallMMU C Pa3MbIBOM HenOcpeACTBeHHO Ha Maseosoe (Hayp3yMcKaa 
canta I[puapatpa). MecraMu 9Ta CBUTa MocTelMeHHO MepexOAuT TO*Ke B IIN- 
HUcTyIO CBUTy (apasbckyro cBuTy IIpuapasba), yke HwKHero MuoleHa. ITe- 
CTpOUBeTHble TIMHbI H MeCKH BepXHero ONMroleHa ObWIH BCKPBITbI CKBaKH- 
HaMH B KOTJIOBHHax O3ep YuabKyH-Kapol wu Teke, rme OHM OCTHraloT 45 M 
molHoctu. Y moc, Becenosku (B 25 KM K 3amagy oT 03. KesleT-cop) MOLJHOCTb 
ux 72 M; OHM MpeAcTaBMeHbI YepeyIOWMMHCA TeMHbIMH TJIMHaMH, raJiedHH- 
KaMH MH mecKamu. MuorouncaeHHbIMH CKBaxKHHaMY OHA BCKPBITb! Ha MpaBobe- 
pexpe Mmuma (yp. Onpaxn6ait, 02. Kynmbl-kyib 4 Op.). 

Bce 3TH pa3pe3bl BCKPBITHI JIMIb BO BMaqWHax, OKPyKaloulux APeBHIO!W 
Koxuerapckyio mlaTopMy, MpemxcTaBABLy!0 COOoM Cylly, MOUTH B TedeHHe 
Bcero Maleo30n c KavleqoHcKoro BpeMeHH. Ha noBepxHOcTH 3TOH ApeBHeH Cy- 
iH BePXHeOMTOLeHOBble OCaAKH COXPaHHJIMcbh HeOOJIbIIHMH yUaCTKaMH. 

BepxHeoJIHrolleHOBble OTJOKeCHHA XAPAaKTePH3YIOTCA NpeoOlawanHeM CBET- 
JibIX OKPaCOK, HHTeHCHBHO OT6eeHBI, BbillemoueHbI. B mecKax, cpelH 0610- 
MOUHOTO MaTepHada, npeo6laqaiouluM ABJIAeTCA KBapU, OObIYHO B HeOKAaTAaH- 
HbIX 3epHax. Bcrpevaloliveca MOeBOIUNAaTOBbIe YaCTHIUbI, KaK MpaBHO, Kao- 
HHH3KpOBaHH (JlaBpos, 1953). Bce sto cBueTebcTByeT O Tepwoye KOpo- 
O6pa30BaHuA, HMeBUIeEM MECTO B BepXHeM OVJIMTOLeHe, oco6eHHO B ero BTOpy!IO 
nosoBHHy. MecraMH O/HTOWeHOBaA KOpa BbIBeETPHBaHHA COBMElIeHa C 6omee 
pepueli, Meso30fickoH KOpow, MecTaMH Ke OHA Pa3sBHJlaCb Ha IPO3HOHHbIX 
TOBEPXHOCTAX yKe GOovlee MOMOMOTO, CpeMHe- H BePXHEONHTOMCHOBOFO BO3- 
pacta. 

BepXxHeovIHTOUeHOBble OTJIOKeHHA, JexKalllMe MaJIOMOLIHbIM MWJalloM Ha 
1TOBEPXHOCTH HHKHeH CTYMe€HH ApeBHeH CyIIM, OYeBHAHO, Ob IIpHHeceHbl 
BPeCMEHHBIMA TOTOKAMH HM MJIOCKOCTHbIM CMBIBOM C 6oulee MPHNOAHATHIX y4a- 
CTKOB CyIIH. 

TlonmxkenHaa OKpauHa ApeBHel CylLIM NOKPbITa BEPXHEOJIMTONeHOBKIM Ilia- 
WOM (MeCTaMH 3Ha4HTeJIbHO JeHYAMPOBaHHbIM) Oosee HIM MeHee ZOCTOBEpHO 
TOABKO BOOAb Typrafickoi BnafHHbl. BosMoxkHO, YTO BePpXHEOJIMTOIMeHOBbIe 
OcaIKH JleKaT Ha NOBepXHOCTH ApeBHell cyLIH HM BAO/Ib ee CeBePHOH OKPaHHbl 
(O6bINHO STH OTO2%KeHHA OTHOCAT K HeOreHOBEIM). 

HeorenoBhe OTIOKCHHA B OTIMUHE OT APyrux pahoHOB mMmpel- 
CTABJIeHbI IMpeuMyllecTBeHHO Cepo-3eJeHbIMH iHHaMu. B ocHOBaHHH 3aJieraeT 
OUeHb WMpoKo pacmpocTpaHeHHas, cTaHAapTHoro OOIMKa apasIbcKad CBUTA, 
XapaKTepH3ylIOWaAcd CBETJIO-3eIeEHbIMM M OypOBaTO-3eIeHbIMM TIMHaMH C H3- 
BeCTKOBHCTBIMA KOHKPeWHAMH, MapraHWOBHCTHIMH OoOoBHHaMH H Apy3aMH 
runca. Bospact csuTbl onpemensetca (Anummy, 1953) kak HWKHEMHOLCHO- 
BLI, BKIOUaAA WH reAbBeTCKHH Apyc cpeyHero MHOLeHa. 

ApavibcKaa CBHTa CBA34Ha NOCTeMeHHBIMM MepexOaMu KaK C HHKe/eKa- 
wei CBHTOH MecTpbIX TWH BepxXHero OJIHTOWeHa, Tak HM C BbIMeTeKAaUIMMH 
3eJICHbIMH MW KCITAIMH PIMHAMH MVIMOMeHa. 

HeoreHosble OTIOXKeHMA JIeKAT MAJIOMOLIHbIM WialloM Ha MOBePpXHOCTH 
Dpesueli cyllu mo ee ceBepHO OKpaHHe, a TakKxKe MECTAMH HM BONIb Ce Salad 
HOM TrpaHuub. Cyaa 10 MpexMyllecTBeHHO ruIMHHCTOMy cocTaBy MOpod, 'cla- 


sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 


sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 


8 3. A, Ceapusescran 


i ee oe 


ParOuHX MOKPOB HeoreHa Ha OMMCaHHbIX yYacTKax, MOXKHO Mpesnomaratb, 4yTO 
OHH OOpa30BaJMCb B pPe3y/IbTaTe OSePHBIX H PeUHBIX PD a3JIMBOB. 

Ha NOBbIWeHHOM YacTH ApeBHero MeHenmeHa HeoreHOBble OTJIOMKEHHA, TO 
qanHbim E. B. UWlanyepa, sprnoanator AHMUla ApeBHUX J1OKONH (HanpyMep, 
JOKOUHY 03. Atia6yib), MocTuraa MouwlHoctu 10—15 mM. 

UerBepTHuHble OTIOKECHHA MpeACTaBACHbI NOKPOBHbIMH CyIvIHHKaMH, HMeWw- 
IHMMH IIPOJOBHaJIbHO-aJIJIIOBH aJIbHbIH TeHesHc (HHOPa WeJOBMaJIbHbIH). Onn 
3aHHMalOT OOWIMPHble BOAOpasseMbHble MpocTpancTBa, THe MecTaMH HMéIOT 
OOJIbLUIYIO MOLIHOCTb. B peuHbIX AOMHHAX Pa3BHTbI aJWIOBHAabHbIe OTMOKEHUA. 

Hw KHeYeTBEPTHUHble OTIOKCHHA CJlaralor IJIOCKO-YBaJIHCTble BO3BDILIeH- 
HOCTH, OO6pa30BaHHble Oovlee WIM MeHee OAHOPOAHBIMM CYrIMHKaMH XedITO- 
Oyporo Beta, Kap6OHaTHbIMH, C1a60 CJIOHCTHIMH, Cc XapaKTepHOH BePTHKaJIb- 
HOH OTAeIbHOCTbIO. KHH3y TOJIMla CTaHOBHTcaA Ooulee MecuaHUCTOH, H B OCHO- 
BaHHH NOABIAIOTCA AMH3bI WH MpOCHOM MecKa, TO CBHAeTebCTBYeT O Goslee 
BULAXKHBIX YCJIOBHAX AKKYMYJIAUMH OcaqKoB. Hy xkHeyeTBepTuuHblli Bo3spacT 
CYrIHHKOB NOATBeEpKAaeTca HAMACHHOH B HAX (hayHOh MaeKonuTatoulx. Mot- 
HOCTb UX MocTuraeT OT D—7 go 20—25 m (no eBo6epexpbio Muiuma). 

CpeqHeyeTBepTHYyHble OTJIOMKeHHA BCTPeYaIOTCH KaK B COBPeMeHHbIX JOJIN- 
Hax, TaK H B APeBHHX JIOKOMHAX CTOKAa. OnHa 43 JIOKOHH UeT U3 NaBAONap- 
ckoro IIpnuptsiubs, roe o6pa30Balacb 3a CUeT CAMAHHaA MHOTOUNCACHHbIX 
PyKaBOB, HECIIMX TaJlyIO BOY Cc JeqHHKOB Avtas, Apyrad — no AMHHUM O3ep 
Topbkou s1uHHH, 43 patona Omcka, w HOCHT Ha3BaHHe KambilloBcKoro sora. 
Bocrouvee Mumma OHM CJIMBaIOTCH, H, epeceKast HoswMHy Miwuma, 10%K6uHa 
YXOZHT B loro-3anaqHOM HanpaBJeHHy, B AoMHy YOorau. CpegqueyetBeptTuy- 
HbIM BO3PaCT HMelOT TaKKe BOJOPA3Me/IbHble CYMIMHKH, JeKawne Ha Mmumo- 
Ko.lyTOHCKOM BOOpa3feie, O 4eM CBHeTeIbcTByeT Haxogka Elephas tro- 
gontherii B aHaOrMuHbIX CyrIMHKax B pafione ZomMHbI p. Aunabl, npaBoro 
mpHTokKa WuluMa. CpaByutebHo ApeBHH BO3PaCT MOKPOBHBIX CYrJIHHKOB 
NOATBEPpKAaeTCA WU MPHWIEHeHHeEM K NOBeEPXHOCTH, CAOKCHHOH HMH, BepxHel, 
BepxHeyeTBepTHYHOH Teppacpr AKKaH-BypslyKa (BbicoToi 20—25 m). 

BepxHeveTBepTHUYHbe OTIOKEHHA ClaraloT ABe HaNolMmen- 
Hble Teppacbl B AOJIMHAax pek OacceliHoB Mumma u VMproniuia. 

B pavone r. [laBnogapa u3 Bropol Teppacbr Uprpinua 6pita co6paHa MHO- 
rOunCIeHHaA (aya MVJICKOMUTAIOWHX, NOATBeEpKAalOlWlAX BepxHeyeTBepTHY- 
HbIHM BOspacT Teppacbl. MamMonToBpas dayHa Oplia BCTpeyeHa H B MepBoli Had- 
NOHMeHHOH Teppace, TO CBHJLETEIbCTBYeET H O e€€ BEPXHeYETBEPTHYHOM BO?- 
pactre. AjWHOBHaJIbHble OCaKH MpeACTaBJIeHbI TOHKO3@PHHCTbIMH TMecKaMH, 
BO BTOPOH Teppace C MpocJlIOAMH rpaBHA, B NepBoH Teppace c norpeOeHHbIMH 
MNOYBEHHBIMH TOPH30HTAaMH. 

B nputTokax p. Mumm, Kak Ha ero MepHAHOHaJbHOM yyacTKe (pp. Bypstyk, 
Ilappik, Konyp-cy 4 ap.), Tak HW Ha WIMPOTHOM, Pa3BHTbI Be Teppacbl, B OCas- 
Kax KOTOpbIX (MpeHMYLILeCTBeHHO TleCuaHbIX HW CYMIHHHCTbIX) BCTpeyeHa Ta Ke 
BepxHeyeTBepTHuHaad (bayHa (B 7 KM K 1Oro-BOCcTOKY OT AKMOJIMHCKa HaliJeHbl 
ocTaTKH Bos primigenius). 

CoBpeMeHHble aJIJIOBHaJIbHbIe OTJIOMKeHHA CJlaraloT Be MOMMeHHbIe Tep- 
pacbl, OcO6e€HHO XOPOWO pa3BUTble B AOMMHe Muiuma, Ha ero WIMpOTHOM yua- 
cTKe. [IpencTaBjeHbi OHH CYIJIMHNCTOH NMOMMeHHOH (ballwel, c MH3aMH rpa- 
BHHHO-rasleqHoro MaTepuasa. Iupoko pacnpocTpaHeHbl HW 3JIIOBHaJIbHO-JeJ1I0- 
BHaJIbHbIe MOPOHI. 

MHTpy3uBHble MOpOAb! OYCHb INHPOKO pa3BUTbI, NpHueM HaGvroMalwTcaA UH- 
TPy3HH pa3HOro BOSPAcTa: OT MONAaNIeEOZSONCKUX TO NO3AHereplWHHCKHX, 

TekKTOHH4eCKAA CTPYKTYPa palona NpedcTaBlAeTcA B CeLyt0- 
eM BHZe. B roKHOK NONOBHHeE PacnOJiaraeTCA WIMPOTHO BHITAHYTHIK aHTH- 
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KMHOpHA — KoxyeTascKan ribi6a. On MCIbITbIBAa B Masleo30e HempepbiBubie 
KONeOaTeIbHble ABHXKCHHA MOCe TeOCHHKMHHAIbHbIX CKaqyaTbix. O ero Mo- 
CTOAHHbIX KOMeOAHHAX CBUJeCTeIbCTBYeT HalH4He JMCAOMMPOBaHHbIX OCaKOB 
No OKpauHe rubl6bl (BHVIOTh BO Me3030HCKHX B «Oyp/yKCKOM» rpaGeHe) ; 
O MOCTOAHHOH Ke TeEHACHUMH K NOAHATHIO TOBOPHT OTCYTCTBHE MOPCKHX OTIHIO- 
YKeEHHH, 3a MCKIIOUCHHEM CHJIypHHCKHX WM HMKHeKapOOHOBbIx, HaGu1t0Ojaw- 
UHXCA 10 OKpanHe ribl6pl. Ha nHTeHcHBHOe ropoobpasz0BaHue B Nocienyrollee, 
HallpHMep B TepHHHCKOe BPeMA, YKA3bIBAIOT HaJIM¥ve OOWWMPHeHWINX paHHe- 
H MO3HerepilMHCKHX HHTPy3HH rpaHHTHOH MarMbI, a TakxKe rpyOosepHUcTHIH, 
CYLIeCTBeHHO MecuaHHCTbli XaPaKTep OCAZKOB H MpPHCyTCTBHe CpeqM HHX Mpo- 
ClOeCB KOHTJIOMepaTOB B TO/ILax MeBOHa, KapO6ona HW MepMu. 

TeKTOHHYeCKHe JBH)KCHHA B Hadasie M€3030K, BHAHMO, Obl He3HauHTeJb- 
HbIMH, O YeM CBHeTeJIbCTBYeT HaJIMYve PbIXJOH KOPbl BbIBeETPHBaHHA, 
KOe-re COXpaHHBUleHica NOM KMaCTHYeCKHMMH ToposaMH B_  rpabeHax 
h yKa3biBalollei Ha CPaBHUTeIbHO PaBHHHHble yCJIOBMA ee OOpas0BaHHA. 

Tlo3aqHee HM@IH MeCTO HHTCHCHBHbIe HapylleHHA 3eMHOH Kopbl. Ha 9ToO 
yKa3bIBaloT HHTCHCHBHO CMATbIe TPHac-lOpCKWe MOLIHble rpyOokK/lacTHyecKHe 
ocaKH B rpaGeHe B HH30Bbax p. H. Bypwyk, uTo CBHAeTeJIbCTBYeT O CHJIbHO 
DacuWIeHeHHOM peibede, Oo OypHbIX MOTOKAX, B KOTOPbIX OHH OTJIaraJIHCb. 
O eule 6osuee MO3ZHHX JBHKECHHAX WH HX XapaKTepe MOXHO CYAHTb TOJIbKO 
JIHII b Ha OCHOBAHHH 60.1ee BIH MEHEE OOCTOATE.IBHOLO 4HAa1H3a COBPEMEHHOTO 
pesibeda. 


Feomopdonornyeckoe crpoeHne 


B reomopdosoruyeckoM OTHOLeHHH palion MpezctaBlnet cob6ol o60c06- 
JlCHHY!O TEPPHTOPHIO, cBOeo6pasHyio MO peibedby uw UcTopHu pasBuTua. B yeut- 
pe —92To ApesHee Apo c MocTOAHHOH TeHeHUMelt K MogHATHIO. Ilo nepude- 
pHH pacnovlaraetca Govlee MOOMaAd, KaJleqOHCKad HM repWHHCKag, Cylla, KOTO~ 
pad B KpaeBbIX YACTAX HCIIBITbIBAa He3HAYHTeJbHbIe NOrpy2KeHHA B KaHHO- 
30e, a TakKKe HaXOMATCA OOWIMpHble NMaTPopMeHHble BMaQMHbI C rIyOOKHM 
norpy2XeHHem Masleosolickoro dyHaMeHta — NOBepXHOCTH ApeBHeH CyLIH. 
BnadHHb! BbINOJHeHbI PbIXJIbBIMH Me30-KaHHO3OMCKHMH OCadKaMu. TloqHATHA 
He6O/IbIIOH AMIHTYZbI B KOHIe HeoreHa MH Havadie YeTBePpTHYHOTO BpeMeHH 
O6YCIOBHJIH Haalo pacwIeHeHHA AKKYMYJIATHBHOH MOBeEPXHOCTH OCaKOB, 
BbINOJIHAIOWWMX BIaHHBI. 

CoOoTBeTCTBeHHO KOHI[CHTPHYCCKOMY PaCIMOJIOMKeHHIO OCHOBHbIX TreocTpyK~- 
TYPHBIX 3JIEMeHTOB Tak>Ke 3OHAJIbHO PpaciomaraloTCH M OCHOBHbIe THIIbI 
pesbe@a. | 

OcHoBHbIe KaTeropuu perbecba palioHa, 3aHMMalollve HaHnOOvIblly!o M0- 
llalb, MpesmcTaBAAIOT MeHyMauMOHHbIH pesibed oma leosOhckoO-Nasleo30HcKoH 
iulaTPOpMbI H CTPYKTYPHO-AeHYMaWMOHHHI pesbed Typralickoh u 3SanaqHo- 
Cu6upcxoi naut. B KayecTBe MepexoZHo oOacTH MexKAy HAMM ABJIAeTCA 
WoMasleoz0%cKo-Naleo30licKkand MiaTPOpMa C MaJIOMOLLHbIM, M€CTAMH CMBITBIM 
NOKPOBOM KaHHO3OHCKHX KOHTHHCHTAJIbHBIX OCAJKOB. ; 

B Hacroalilee BpeMA MPHXOAHTCA CUMTATb, UTO NOPpyKeHve APeBHeH Tw1aT- 
(OpMbI B CTOPOHY npHsteraoulAx — 3anagHo-CnuOupcxow uw Typraticxoh sra- 
MH — npoucxoguT mocteneHHo. Tem He MeHee Ha o6urem dboHe m1aBHoro 
MOrpyKeHHA HaMeyaIOTCA YUACTKH C Oovlee KPYTbIMH YKJOHAMH. Tak, B. K. Ba- 
cuieHKo (1951) ycTaHaBAMBaeT HaHuMe ycTyma, HMe€HYeMOrO HM «Kapou- 
CKOH TEKTOHHYeCKOH JIHNHHEM», MPOTAKeHHEM CBbIINe 1500 KM, KOTOpPbIM NpoTa- 
rupaetca oT r. Cepopa Ha BOCTOUHOM CKOHe Ypasla AO WHPOTH! I. Cemumaia- 
THHCKa HW YXOLUNT B SalicaHCKy!O KOTJIOBHHY. 
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Kapoticxnit ycTyl Ha MpOcwlexXeHHbIX yYaCTKAaX HMeeT YKJIOHBI Bcero | — 
[.5° (HampHMep, y r. Tiomenn ycraHaBauBaerca NlOrpy2KeHHe MOBepxHOCTH 
pytaMenta Ha mpotraxKennn 50 km c 800 no 1500 M). B coBpemMeHHom 
pesLede NOBepXHOCTH yCTyM 3feCb He OTPaxKeH, HO OTUeTIIHBO ycTaHaB.u- 
BaeTCA OypeHveM H reodu3uyecKHMH UCCTeAOBAHUAMH. TpyHHoO MpHHaTb 
9TOT YCTYN 34 Pa3JIOM, OCHOBbIBAACh JIHUIb HA MAaHHbIX OYeHb PeKHX CKBa- 
*KUH, OLHAKO Ha OCHOBAHHH W3yYeHHA OOHAKEHHDIX YUACTKOB ApeBHelt mmaar- 
(POPMbl MOXHO AYMaTb, UTO pa3OMbI BAMA Ha mePoOpMallnio NOBepxXHocTH. 
Kak ykaspipaet E. J]. Wapirun (1932), byugamenr xk ceBepy or r. KoxyetaBa 
ONYCKaeTCA CTYMCHAMH, OOYCJIOBJICHHbIMH, BAAHMO, COpocamu, YMeIOULUMH 
IUMPOTHOe MPOTAKEHHE, HO C HEOOMbUION aMMIMTyNOH mepememlenua. Anaso- 
PHYHOe NOCTeNCHHOe MOrpPyKenHe M1aTPOPMbI OTMeuaeTCA TAakKKe UH B CTOPOHY 
TypraiickoH spnagquHpl. Ecrb yKa3aHve Ha HasMune Ha norpeOeHHoH moBepx- 
HOCTH PyHJaMeHta, kK 3anany or Mima, menpeccult (Bo3MoxHO, rpa6eHos), 
BDINOJIHCHHBIX IOPCKHMH OCAZKaMH, BbITAHYTbIMH B C€EBEPO-BOCTOUHOM HalipaB- 
JIGHHH. 

Petbed) MoBepXHOCTH, Kak 9TO HaGwOMaOcb H B HEKOTOPbIX DPyrHx pali- 
OHAaX, HM€eT CTyNeH¥aTOe CTpoeHHe. CrynenyaTocTb O6ycJlOBAeHa pa3uJIH4HO!t 
HHTCHCHBHOCTbIO MOAHATHA OTACJIbHbIX YUACTKOB MIOBePXHOCTH, 4aCTbIO IIpH- 
KPbITbIX TIaWOM KaHHO3OHCKHX OcaKOB. (oco6eHHO B O6macTAX OTHOCH- 
TeJIbHO OMYULCHHBIX). CTyNeHH HMCIOT 4aCTO 3HaYHTeAbHYIO MpOTMKeHHOCTD. 
Bepxuas, HanOonee mpumofHATaa crynelb npeazctaBadeT co6oli peBHuu 
NeHelveH, OOpa3ylollHi Mooroe «B3AyTHe», OHA YCIOKHeHA JIOKAJIbHBIMH, 
Oolee MEIKHMH «B3AYTHAMH», BbIPaXKeHHbIMH B Pesbede B BHZE MeJKOCONOY- 
HHKa, M@JIKOCONOUHbIX HaropHH HM MeIKOoropHi. Pesbed cpeaqHel, HeCKOJIbKO 
ONYUCHHOH CTYIIeHH, a Tak»Ke HWKHEli, CTPYKTYPHOH, ABIAeTCH G6owlee OHO- 
O6pa3HbIM, PaBHHHHbIM. 

Ilo creneHn TeKTOHHUeCKO MpHMOAHATOCTH HM COOTBeTCTBeHHO eHyma- 
UHMOHHOH PpaCWICHeHHOCTH BbIAeIAIOTCH CJlelylolwlve KaTeropun pejpeda: 
1) MeHyWauMOHHO-TeKTOHNYeCKHH TOPHO-xouMuUcTbIH, 2) eHyalMOHHDI pap- 
HHHHbIM, 3) SPO3HOHHbIit NOJIMHHO-KOTAOBMHHbIA pembed. Cpeau 3Tux KaTero- 
PHH pewbeda BbIeMAIOTCA CueAyIOUMe QICMeHTHI pebedba: 1) MenmKoroppe, 
2) MeJIKOCONOUHbIe Haropbs, 3) MeJIKOCONOYHHK BOLOPAasAeJIbHBI, 4) WOKOb- 
Had paBHHHa, 5) OTKONaHHad WOKOIbHad paBHHHa, 6) WOKOJIbHad paBHMHa 
C MaJIOMOLWJHbIM MWIallOM KaHHO3OHCKHX OCaqKOB, 7) CTpyKTYpHad paBHHHa, 
8) MeJIKOCONOYWHHK CKIOHOB, 9) BouHHb, 10) o3epHble KOTAOBHHEI. 

JleHy1auHOHHO-TeKTOHHYCCKHH = FOPHO-XOJIMHCTBIM =6penmped. Mew Ko- 
ropbe. EXMHCTBeHHbIM, HO HeOObIYaHHO THMMUHbIM, XAPAaKTePHbIM ABIAeTCA 
MeyIKOropbe rop Kokue-ray, pacmoliowKeHHoe MexKy Kypoptom Bopopoe 4 
r. Ulyunuckom. 

B reoslorHyecKOM OTHOWeHHH MeIKOrTOpbe MpesctaBsser co6o BbICTyH 
OHOTO H3 KYNOJIOB OOWIMpHOrO rpaHuTHOrO GaTOAUTa KaJleQOHCKOrO BO3pacTa 
(puc. 1,7). Ppaxurupii Maccns, CJIOKeHHbIN PpPaHHTaMH OHOTHTOBBIMH, OHOTH- 
TO-POTOBOOOMAHKOBBbIMH JO TpaHO-AHOPHTOB, WMeeT KOJIbILEBOR CTPOeHHe. 
B WeuTpasIbHOH “acTH KyNOJIa OHH XapaKTepH3yIOTCH KPYMHOKPHCTa/MYeCKOH 
CTPYKTYPOH, NepexOAA B PpaHHT Me@JIKOKPHCTaJIMYeCKOH CTPyKTYpbl, KOTOPbIi 
oOpasyerT Ayroo6pa3Hblii Mosc, OXBaTHIBAaIOINMH KyMO C 3aMala MOJYKOJIbIOM. 
TIipeqnosaraetca, YTO MeJIKOKpHCTaJlIMYecKHH TpaHHT NMpuypoueH K KOVJIpIle- 
BOH alike, BHeAPHBIUeHcA B 6Ooulee NMO3sqHWe (pa3bl KaJIeQOHCKOTO LWHKIa. 
lopbl, BbITHHYTbIe B BHAe xXpe6Ta, MpHypoOveHbl HMeHHO K 3TOM KOJbLeBOl 
jlanke, HautHascb oT r. Ulyynncka uw 3aKaH¥HMBascb ropamu Byuvtox-tay, 
o6pa3ylOlluMu TepewieeK MexKZyY osepamu Bowputoe Ue6baube u Boposoe. 
LlenTpasbHan “uacTb KyNO/la NpeAcTaBsAeT CO6OH MOUTH MOJIHOCTbIO BbIPOB- 
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Teomophonzoeun Ceseprozo Ka3zaxcmana II 


HEHHbIH MeHelvJIeH, Ha NOBECPpxXHOCTH KOTOPOrO JIHUIb MeCTaMH o6Ha kK aloTcn 


HeOOJIbLIHe BbIXOXbI PpPaHHTOB, YacTO Pa3pYIeHHbIX MW MpeBpPalleHHbIX B KOPy 
BbIBETPHBaHHA. 
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Puc, 1. Teomoposornyeckaa Kapta oKpectHoctcH rop Koxuye-tay. 


1 — MeAKoropbe, 2 -— XOAMHCTO-KOTAOBHHHDIA peabed, 3— xOAMUCTad paBHHHa, ¢ — NeHenaweH, 9 — MeAKO- 
‘CONOYHHK, 6 — pacteHeHHHW nNeHenaeH, 7 — O3epHHe Teppacbl, & — AOKGHHHI CTOKa, 9— O3epHble Teppachl 
10 — Geperospoie Baan, 17 — AMHYM NpeaAnoAaraeMblX PaSAOMOB. 


Toppt Kokye-Tay pe3ko MOAHUMAaIOTCA Hak MpwiexKallle K HAM C BHeLIHeH 
WH BHYTpeHHeH CTOPOHbI JeHyalMOHHOK paBHHHOH. OTHOCHTebHaA BbICOTa 
Mx nocTuraer 500 m (ropa CuHioxa — 887 M, ypoBeHb o3. B. Ue6aupero 305 M, 
o3. Uyypero 398 m). Y nogHowKbA Trop pacnosaraioTca ray6okne mpecuble 
o3epa, mpHuem HaHOoblWan rayOuHa ux NpHypoyena K HaropHoMy GOepery 
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(osepa LUlyube, b. un M. Ue6aube); Takum o6pa3om, 3fecb Kowle6anHe BBICOT 
elle OovJIblWe. 

CKJIOHbI rOp KpyTble, OCOGeHHO B CeBepHOH, HaHOovlee BbICOKOM uaCcTH, 
YaCTO OOHaKeHHble. Y MOAHOMKHM KPYTHIX CKJIOHOB HepeAKO HaGwOMalorTcs 
Oobuine TtbiGoBble pasBasbl. [lo okpawHe rop BcTpeyaloTcaA cBOeObpasHble, 
XapaKkTepHble JIA TPaHHTHbIX MACCHBOB, OOHaKeHHble, YaCTO 3aOCTPeHHble 
COMKH HHOra C XapaKTePHbIM AYEHCTbDIM BbIBETPHBaHHeM (puc. 2.). K TakKHM 
CONKaM HJIM OCTaHWaM BbIBETPHBaHHA OTHOCHTCAH UM CK@JIMCTbIHM OCTPOBOK 
«Cuukc» Ha Boposom o3epe. 

OQ MOJIOMOCTH FOPHbIX MOAHSATHH, KaK HaMH 6buIO yxKe yKa3saHo paHee 
(1940), caugererbcTByIOT caleyloulve aHuble: 1) 3HayHTebHOe NpeBblleHHe 
BO3BbILICHHOCTeH Ha PaBHHHOH, OOycOBMBalOllee TIyOOKHA Bpe3s ceTH JO- 
JMH H JIOKKOB H OOJIbIIMe YKJIOHbI HX pycel; 2) pe3kaa rpaHHila, ovepyH- 
Baloulad MOAHOKbE TOP, WH pe3KHH MepeloM NMpomusia MpH Nepexoge oT rop 
K paBHuHe; 3) OOblWIad KPyTH3Ha CKIOHOB (MecTamMH 30—-35 Mu pegKO: 
make 40°) H 3Ha4HTeIbHad HX OGHAKECHHOCTH; 4) HamHuMe MpecHbix (ele He 
YCI€BIIMX 3aCOJIOHHTBCA) TyOOKHX O3€P, PaCIOJIORKeHHDIX Y MOMHOXKbA rop,. 
C HaHOObIUMMH PIyYOHHaMH, MpHypOveHHbIMH K HaropHoMy Gepery; 5) cKa- 
AMCTbIN XapakTep Ha O3ep (HampuMep, Lilyyubero, no coo6uleHuIo BORONAa- 
30B), T. €. OTCYTCTBHe Govlee WIM MCHEe MOUIHbIX OTJIOKeHHH, HECMOTPA Ha 
HaJIMYHe HHTCHCHBHOTO CHOCA CO CKJIOHOB, KOTOPble MOrIH Obl CBHAeTeJIbCTBO- 
BaTb O 3HAYHTeIbHOH ApeBHOCTH O3ep; 6) OTCYTCTBHe KOpbl BbIBeTPHBaHHA. 

O MoJOZbIX NOMHATHAX Trop Kokuye-Tay B RadbHelwiem ropopnt A. A. Ycora, 
mpaBda, He OOOCHOBbIBaA cBOero MHeHHA, a Takxe IT. I. Kopefuio.! 

Crporoe coBlaseHve BO3BbILWeHHOcTH Koxkue-Tay c KOJIbIeBOH aliKkoli 
M@JIKOKPHCTaJIIMYeCKHX TPaHHTOB KaJICMOHCKOFO BO3PacTa CBHJETeIbCTBYeT 
© IIPHyPO4eHHOCTH NOAHATHH HMeHHO K Jalike, K NepudepuHu kynosa. AHaan3 
(aun MaeOSOHCKHX OTJIOMKeHHH MOKA3bIBaeT, UTO H B TePILMHCKOe BPeMA 
PPaHHTHbIH KYMOVI HCIIbITHIBAT NOJHATHA, He NePeKPbIBaAJICA MOPAMH HU ABIAICA 
HempepbIBHO O6acTbIO CHOCA. 

TloqHATHA HW B MOcexyloulee BPEMA OMPeAeJIUIH BOMOPa3AeJIbHOe MOTO*Ke- 
HHe KOKYeTABCKOTO M@JIKOrOpbA, OT KOTOPOrO PpaCxXOAATCA BO BCe CTOPOHBbI 
AOJIMHbI, HAYHHAA C APeBHUX AOJIMH (AONMHa KusibuakTbl Ha CeBepo-3anaJ, 
J[>KaHbl-cy Ha ceBepo-BocToK, ATaH-Kapacy Ha lOro-BOCTOK). 

Peskoe OYepTaHHe MOOIIBbI BO3BDIINeHHOCTH, OOJIbLIOCe OTHOCHTeJIbHOe 
MPeBbILUeCHHe CBHACTEJIbCTBYIOT O TOPCTOBOM XapakTepe NOAHATHA. BeneacTBue 
MaJIbIX Pa3MepOB NOAHATOrO ropcta (4 K 25 kM) NOBepXHOCTH BbIPABHHBaHHA 
Ha HeM He coxpaHwincb. Bonzopa3yqe MOBOJIbHO Y3KHH, a Ha CHHIoxe ake 
OCTPbIH, 3a3yOpeHHbI. Bo3sBblllieHHOCTb HMeeT JIOKaIbHOoe pacipocTpaHeHnre,,. 
Ha lore 3akaHuuBaetca y r. Ulyunncka, Ha ceBepe AOXOANT FO NOJIMHbI p. Tpo- 
MOTYXH (coeHHAIOWIeH o3epa Bopospoe u 5b. Ue6baube). Ha npogoukennn 
Koxue-tTay, yoke B IOro-BOCTOUHOM HalmlpaBJIeHHH, TAHETCA TpxAwa conmok Ha 
OPOrOBHKOBaHHbIX, KOHTAKTHbIX TlOpojax, KaK Obl 3aMbIKand PpaHHTHOe MOJy- 
KOJIbUO c BocTOKa. bowbilast O6BOTHEHHOCTS TpaHHTOB OOycJIOBHJIa WIHpoKoe 
pa3BHTHe JIeCHOrO NOKPOBa B Tpemelax BceroO OOHAKeHHOrO KyMOula. 

MeaKOCONOUHBDIe HaropbA? PasBUTbl B3HAYHTeJIbHO wWInpe. 
TakoKe H30JIMPOBaHHbIMH OCTPOBaMM PaCNOsaraloTCA BO3BbILICHHOCTH BbICO- 
toh 500—750 m. BosppriiedHocth SepeHiuHcKas, roppl MmMau-tay, Aup-rTay, 
ceBepHaH YacTb ropbl TIOXTbI WH BO3BDIINeHHOCTbh kK ceBepy oT Moc. MaknHkH 
IIpHypOueHbl Take K IPPaHHTHbIM MaccHBaM. Bo3BbilleHHocTb Ke SkiwWu-AHrH- 


1 YctHoe coo6ulenHe. 
2 TepMun npeaviomen H. H. Koctenxo. 
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CTay CHO*KeHa NOPPupaMu, a OCHOBHAA YacTb Top TioxTHl — ocanoyHo-sbdby- 
3HBMOH TOIWeH HuxKHero cHJypa. BosspienHoctu Mman-tay, 3epenan Hu 
AkwiH-AHrHcTay OYeHb HaNOMAHAlOT NO MOJOOCTH NOAHATHA WH pac4ieHeH- 
HocTH roppr Koxye-tay. MemkoconouHbie HaropbA TakKe XapaKkTepH3ytoTcA 
CBEXKECTbIO (OPM SPO3HOHHOTO Pa3MbIBa, KPYTHIMH, OOHAKeHHBIMH CKOHAMH 
YPAOBaTHX OUePTAHHH, rpy6oo6JIOMOUHDIMH OCBINAMH Ha CKNOHAaX H y HX 
NOJHOKHH. BOb CeBepO-BOCTOUHBIX CKJIOHOB Trop Sepex#mHHCKHX, SAKUIH- 
Surwetay, Mmau-tay u Aup-ray pacnojaratotca o3epa, O6bIGHO CpaBHHTebHO 





Puc. 2, Ppanutnas conka ,Koposa‘ Ha 6epery 03. boposoro. 


ray6okHe BOH3M HaropHoro Gepera (puc. 3). Kopa BbiBeTpHBaHHA TakKe 
OTCYTCTBYeT, HECMOTPA Ha ee WHPOKOe pa3sBHTHe HA OKPyXK4loulux Deny la- 
UMOHHBIX PpaBHHHax. KapMaHbl KOpbI BbIBeTPHBaHHA Ha CeBePHOM, KPYyTOM 
cKJlOHe ropbl SkwH-Auructay, onucaHHbe E. B. Wlanuepom, ovepuguHo cBa- 
3aHbl C THAPOTepMaJIbHBIMH MpolleccaMy. 

Bosopa3AevibHble UaCTH BO3BBILICHHOCTH, KaK IIpaBHJIO, YBeHUaHbI CKaJIv- 
CTbIMH BePLIHHaMH, 4TO, BHAHMO, ABJIAeTCH CeCTBHEM HaJIMUHA OTpaHHun- 
BalOWWHX HX Pa3JIOMOB, OMPeeJIAIOWHX peskoe TIpeBbIMeHHe H HHTCHCHBHbIA 
3PO3HOHHbIN HW MeHyauHOHHbIH cHocbl. McKkiioueHHeM ABJAeTCA 3anaqHan 
OKOHEYHOCTb WHPOTHOH rpxADbI SepeHAHHCKHX TOP C WHPOKAMH MVIOCKHMH N0- 
BepXHOCTAMH BbIpaBHuBaHHa. E. B. Ulanuep, oTMeTHBIIMM nOCKOBepIIMH- 
HOCTb 3THX Top, BbICKa3al MpewNolo*KeHve, YTO OHA CBA3aHA Cc MVaCcTOBOH 
OTI@IbHOCTbIO PpaHHTOB, KOTOPaH YacTO OOpa3yer AHTHKJIMHAJIbHbIe Neperu6nl. 
Ham KaxkeTca, 4TO 9TO OOLIYHAA NPHNOAHATAA NOBeEPXHOCTb BbIPaBHUMBaHHA, 
COXPaHHBUIaAch Ha JaHHOM y4acTKe OT Pa3MBbIBa. 

MeaAKOCONOUYHHK BOAOpasszesoB paciojlaraeTcA Ha MekKLypeube 
noavun Uaranuxu uw Kuspuakthl, B BepxoBbsax p. Kaa, k tory oT 03. ATaH- 
cop. CkKsIOHbI Nosorve, MOKPbITbIe AeMIOBHAaJIbHbIM TOKPOBOM, KaK MpaBHJo, 
JIMIWeHHbIe BbIXOJOB KOPeHHbIX Nopog. Msarkve ovepTaHHA CKMOHOB, OObIMHO 
MOCTeneHHI Mepexoq K PpaBHHHaM MpHzaloT ABHO Oovlee ApeBHHH OOK 
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TOMY peibedy. Kak B cBoe BpeMA HAMM yxKe yKa3bIBaslocb (1940) Ha ocHo- 
BaHHH HaOJloweHHH MMeHHO B CeBepHomM Ka3axcTaHe, MeJIKOCOMOUHHK Mmper- 
cTaBJIseT COOOH He KOHe4HY!0 CTaMMloO pa3spyleHvaA roOpHOH cTpaHbI (cTaqun, 
aHaJIOTH4HOM OCTPOBHBIM ropaM), a pe3yJIbTaT pacwleHeHuA eHy,auMOHHOH 
IOKOJIbHOH PaBHHHbI, OO 3TOM CBHACTEIbCTBYIOT CPaBHHTeJIbHOe OAHOO6pa3zue 
BbICOT COMOK, CBA3b HX C YCTOMYMBbIMM NOpOAaMv Oe30THOCHTeJIbHO K ApeB- 
HAM BOJOpasqeaM, MpHcyTcTBHe (MpaBya, peAKO) Me3030HcKOM KOpbI BbIBeT- 
PHBaHHA Ha HX BeEPINHHaX WH OTCYTCTBHe e€€ B MEKCOMOUHDIX JOJIMHAX, a TaKKe 
HaJIHune MOJIMH, Pa3seJIAIOWHX COMKH, BbINOJHeHHbIX HeOreHOBbIM M YeTBep- 
THYHbIM aJJIOBMeM. CyleqOBaTeJIbHO, BOS3HHKHOBeHHe MeJIKOCONOUHHKa CBA- 
3aHO C BOSHHKHOBCHHEM JOJIMHHOM CeTH, BbI3BaBLUeH pacuwleHeHHe MeHeneHa. 

He TojbKO COBpeMeHHble, HO TaK>%Ke H ApeBHHe AOJMHbI B OOVIbINMHCTBE 
cyuaeB TIpHypOveHbl K TeEKTOHHYeCKHM MporHOaM, WenpeccHAM, 4acTo OUeHb 
ca60 BbIpaxkKeHHbIM. Tlosromy HanpaBleHia OHH 3ayacTyIO CBA3aHbI 
C ONpPeZeJIeHHbIMH TEKTOHHYeECKHMH HallpaBJIeHHAMH. Takum Ke O6pa3om cBaA- 
3aH C TEKTOHHYCCKHMH ABHXKEHHAMH HW BOZOPa3CIbHbI pembed, HO ye M0- 
JOMKUTeIbHOrO 3Haka. B WeOM pxaye culydaeB BUAHO, YTO HanOo/blIMe TWIO- 
LiakW THNHYHOrO MeJIKOCONOUHHKa TPHypOueHbl K OCeBbIM YaCTAM JpeBHHX 
aHTHKJIHHAJIBHBIX CTPyKTyYp, UTO TOBOPHT 06 YHaCcwIeqOBaHHOCTH HOBeHIWHMH 
ABHKCHHAMH APeBHHX CTPYKTYPHbIX HallpaBJeHHh. BecbMa BOPOATHO, 4TO 3a 
AJIMTeJIbHbIN MepvOA pa3sBUTHA WpeBHelt MiaTdOpMbI MHOFOKPaTHO MpoUcxo- 
AMO ee OOHOBJIEHHEe, IPHYeM KAKA pas OKa3bIBaJ BAMAHMe JPeBHUH CTPyK- 
TYPHbIM NaH. Bo3MoOxKHO, TaKHM OOPa30M, ITO ME@JIKOCONOUHDIM petbed Ha 
HEKOTOPBIX yUaCTKaX CYILeCTBOBa H OoOlee DJIMTebHOe BPeMA, HO HaHnOOUJIb- 
uiHe ero MWIOWatN BOSHHKIN B epHod PopMupoBaHHA APeBHUX OJIMH. 

J\JIt Me@JIKOCONOYUHHKA BeCbMa XapaKTepHO rpAROBOe pacnosIOmKeHHve CONOK, 
BbITAHYTbIX MO MIpOCTHPaHHtlo TBepAbIxX Nopowx. Hexotropbie aBTopbl rpADOBbIIi 
M@JIKOCONOYHHK, BbITAHYTbIH TO MpOCTHpaHHto MOpOA, Ha3bIBaloT «CTPyKTyp- 
HbIM»> (HalipHMep, Jin GaccetHa p. KowyToH), B OTMUHe OT KACTPYKTYPHOrO>, 
MpHypoueHHoro K HHTPy3HBHbIM MOpozam. 

Ham Kakercd, UTO TEPMHH «CTPYKTYPHbIli» K pebedy MesKOCONOUHHKA 
HelipHMeHuM. Kak npaBuuio, yKa3biBaer H. C. Ulykuu, crpykTypHbIM ABJIAeTCA 
AeHYLaWMOHHbIN pesIbed@ Ha MepBbIX CTAaQHAX PaC4WIeHeHHA MePBHYHOLO TeKTO- 
HHUeCKOrO HIM AKKYMYJIATHBHOrO IJlacToBoro pesbeda. B yculoBuAx *e ray- 
60KO eHyAHpoBaHHoro peibeca TepseTcA ero TIPAMaA CBA3b C TeKTOHHYE- 
CKHMH CTPyKTypaMnH, aOcoloTHOe MmpeoOaqaHue NONyyaloT acTpyKTypHble 
QEMEHTHI, BbIPAOATbIBAIOWIMeCA B YCJIOBHAX NOPOM pa3sJIM4YHOU yCTOHYMBOCTH. 

JlenyauvOHHbId PaBHHHHbIN penped. [IpezcraBseH WOKOJIbHOH HW CTpyK- 
TYPHOH paBHHHaMH. LlokotbHanA paBHHHa 3aHHMaeT OCHOBHOe MpPOcTpaHCTBO 
paHoHa. B WeHtTpalbHOH 4aCTH OHA BBINYKIO IIPHMOXHATAa HW OCJOMKHEHA 
OCTPOBaMH MOJIOAbIX Trop, NO Nepnudepuu MocTeneHHO CHHKaeTCA BO BCE CTO- 
POHBI. 

Kak 0 COBP@MeCHHOMY pevlbedy, Tak H NO HOBEHINeH HCTOPHH pasBHuTUA 
MO%KHO BbIULCIHTh TPH BHa LOKOJIbHOM PaBHHHbI: WOKOIbHad PpaBHHHa (MeHe- 
nvJleH), IOKOJbHad PaBHHHa, OTKOMAHHaA M3-MOJ, KAHHOSOMCKOMO MJlallla ocal- 
KOB, H LOKOAbHad PaBHUHa, MepeKPbITaW MaAJIOMOLIHbIM MalloM KaHHO3OH- 
CKHX OCAJKOB. 

IlokoabHaa paBHHHa (neHellleH) 3aHHMaeT MpPeHMYLIeCTBEHHO 
WeHTPaJIbHYIO YaCTb paiionHa, pacnosarascb Ha BEIcoTax 350—500 M. Sro o6-. 
WIMPHbIe BOJHHCTHI€ MpPOCTPaHCTBa, HMeCHYeMble YacTO «THIIMUHBIM Ka3aXCKHM 
M@JIKOCONOYHHKOM», HO, KaK HaM KaKeTCA, ABJIAIOUHeCA «THITHYHOH WeHya- 
WHOHHOH paBHHHO». Ha Hel yYacTo BCTpeyaloTCA YaCTKH BOTOPa3eJIbHbix 
MpocTpancrTs, MOKPBITbIe KOpOl BbLIBeTPHBaHHA (KaOMMHOBOFO THMa), MeCTaMH 
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AOcTHralolleh MolHocTH 70 M H O6pasoBaBulelica B Me3030e H OWHrOLeHe. 
Ha OcTabHo TeppHTopHu MeHeneH NOKPbIT MasIOMOLIHEIM 3JIKOBH aJIbHO-]le- 
‘HOBHAJIBHBIM I1allOM CYIJIMHKOB C APeCBOH, WIM TaKxKe OYCHb MAaJIOMOLIHOH 
OCTaTOUHOH KOpOH BbIBETPHBAHHA, PacMpocTpaHeHHOH B Bue HeboubWUX 
naTed. XapakTepHo Oo/Ibuloe KOMMYeCTBO HersyOOKHX COMeHBIX O3e€p H COJIOH- 
YaKOB B OeCCTOUHbIX KOTJIOBHHAX. Bogopa3yzerbHoe momoxKenne PaBHHHbI onmpe- 
ACIHIO €€ MaJIyio PaCWIeHEHHOCTb; B CHJIy MOMOrHX YKJOHOB AO.IHH perpec- 
CHBHaM SPO3HA peK NOTH He NPOABHach. [MHMcTbIe OCANKH BO BHagMHAX, 





Puc. 3. Ckaon roppt Akwu-Auructay w AkwH-AHrucraBcKoe o3epo. 


OTJaraBlivecd B HeoreHe HW YETBEPTHYHOe BPeMA, MJIOXO COPTHPOBAHbi HU OOHa- 
PY2KHBalOT TeCHY!1O CBA3b C KOPCHHbIMH MECTHbIMH NopoOdaMu, OTpakand Ux 
JIHTOJIOrHYeCKHH H MHHepaOrHyeckH COcTaB. ITO CBHeTebCTBYeT 06 OTCYyT- 
CTBHH KakKOro-1HOO 3HaYHTebHOrO MepeHoca HH BbIHOCa MaTepHasla 3a Mmpe- 
feb PaHOHa HU O 60/1bUIOM 3HAYeHHM TVIOCKOCTHOTO CMbIBa, MpHBOAALLero 
K aJIbHeHWleH MaHellHH pebed, HECKOJIbKO OOHOBJICEHHbIH B OJIHTOWeHOBOe 
Bpema. B mpollecce CMbIBa KOPbI BbIBETPHBaHHA OOHAPyKUBAalOllHiica u3-nNoOk 
Hee TleHelleH mpHoOpetaeT Ooulee HeEPOBHbIi, HHOrZa XOJIMMCTbIN, MeJIKOCO- 
NOUHbIh pebed. TlocneqHnu BO3HHKaeT 4aCTbIO 3a CUeT JOJIMHHO-JIO%KKOBOLO 
PacuJIeHeHHA, YACTbIO Ke 3a CUeT MVIOCKOCTHOFO CMbIBa KOPbI BbIBeETPHBaHHA 
H OOHaKeHHA ee HHKHEH pelbe*HoHK rpaHuubl. PenbetbHaa uw KapMaHO- 
o6pa3Haa ee NoOJOWIBa O6ycnoBeHa U36uPaTebHOCTbIO MpoleccoB XHMHuUe- 
CKOrO BbIBETPHBaHHA, B 34BHCHMOCTH OT JIMTOJIOTHH WH TPeWIHHOBAaTOCTH NOpod. 

Kak otmeyaet II. [. Kopetto, aa pationa Bepxosui p. J>KaHbl-cy H 
roppt CrenHAka xapaKTepHo HaJiH4ve PeAKHX MATCH CJIMBHbIX KBaPLeBbIx Mec- 
Y@HHKOB, KBaPUMTOB HW KPYMHOraJIeuHbIX OTJIORKeHHH, BCTPedaIOWIMXxcA Ha Me- 
HenvieHe. B mpefetax qaHHoro pesbeda ITH KBAPUMThI HAO OZaloTCA AOBOJIbHO 
PpeAKO, HO MOCTeMeHHO K BOCTOKY KOJIMYeECTBO YYaCTKOB C HHMH YBeJIHUMBaeTCA. 
Ormeuyaetcs TakKe KapcroBblli pebed, pa3BHTbId Ha OPAOBMYCKHX H3BeCTHA- 
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KaX K BOCTOKY H CeBepo-BOCTOKY OT Tr. CTemHAKa HM BbIpaKalollivlicaA B pa2- 
BHTHH BOPOHOK pa3sHoo6pa3HO opMbI HW pa3smMepos. ToT xe aBTOP yKa3biBaeT 
Ha HaJlwuve NpAMOJIMHeHHOrO ycTyMa, HMeIOWleroO ABHO TEKTOHHYeCKOe IIpOHe- 
XOKTeHHe, MpOcexKMBalOWerocd B WHPOTHOM HallpaBJieHHH BOcTouHee Bo- 
POBCKHX O3ep. 

OTrKonaHHadc WOKOMAbHAA PABHHHA B HacTOALee BPCMA HMeeT 
Ppa3BUTve Ha BOCTOUHOM CKOHe KOKYeTABCKOTO MeHeleHa (B OaccelHe Atau- 
cop, Kokceurup-cop, Koxnaxk-cop, 3anagqHee 03. CejeTbi). PaBHHHa xapaktTe- 
pusyeTca HaJIMuHeM Ha BOMOPAa3Zeax CPaBHUTe/IbHO YaCTbIX YUACTKOB PasBH- 
THA CJIMBHBIX KBapIeBbIX MecuaHHKoB. OHH BCTpeyaloTcA B BUDE H30JIMpOBaH- 
HbIX MITeH, MeCTaMM B BHAe POCCbINH KBaplMTOBOrO We6HA. BobLWAHCTBO 
vccleqoBaTeseH CUHTaeT, UTO STOT Tall OCAAKOB, NPeCHMYULeECTBeEHHO KOHTH- 
HEHTaJIbHbIX, M€CTAMH NpHOpexXHOMOPCKHX, MOKPbIBa] 3HAYHTe/IbHO OOMbILHE 
mpocTpauctTBa, vem celtyac. Kak y>Ke BblIllle OblIO OTMeYeHO, pekKve MATHA 
KBaPUHTOB YCTAHOBJeHbI ObLIM H B MpefbIAyIeM THIe WOKOJIbHOH PaBHHHb!. 
Ho I. [. Kopeiitto cuntaet, ufo OHH TaM HHKOrga He OOpa3s0BblBaJ CIIOLI- 
HOrO MOKpOBa, H B MOMeHT aKKYMYJIAWMH KBaplleBoro MecKa OH OTJaraJicA Ha 
OTICIbHBIX yUaCTKAaX —B MOHWKCHHAX peibea B H30JIMPOBAaHHbIX O3ePHbIXx 
6accelivax. B asibHeliieM 3TH HAaKOIJIeCHHA KBaplieBoro MaTepHaJla, B pe- 
3ybTate MareHe3a H IWeMeHTAllLHM KOJIIOHLHbIM KPeMHe€3eMOM MpeBpallleH- 
Ibi B CJIMBHbIe KBaPLMTbl, CbIFpaIM pOJlb OPOHH, NPeMOXpaHUBillen MOBEPX- 
HOCTb HeHelieHa OT pa3MbIBa. Pa3MbIBOM OKa3a/lacb 3aTPOHYTOH MOBepx- 
HOCTb, He 3alllHjeHHad KBapluHTOBOH OpoHel. B pe3yJbTate BO3HUKJIA 
iieKOTOPad MHBepcHA pelbea HW MOHWKCHHA, BbINOJHeEHHbIe KBaApUeBbIMi 
meCuaHHKaMH, 3aHAIM BOJOPa3eJIbHOe MOJOKeHHE. 

Kpapliepbie mecuaHvKu B WeHTpatbHOH uacTH KokyeTaBcKou TAbIObI He 
BCTpeualoTca, TaK KaK AKKYMYJIAUHA MpPOHCXOAMa HO ee TIOHHKCHHON Tepu- 
(bepuu; cyax No Pope, oHa NpnHypoyeHa K 9OIleHy. OcaNKH HMeIOT B OCHOB- 
HOM KOHTHH@HTaIbHOe MpOHCXO*KeHHe WH ABIAIOTCA, BAAMMO, Pe3y/bTaTOM 
NepeOTIOKeHHA B O3ePaX AeMOBMAbHO-NPOMOBHAAbHOrO MaTepKadla HW KOpbI 
BbIBeTPHBaHHA. 

IloxomapHacvc PpaBHHHa, nepekpblTtas MaJIOMOULH bIM 
1dawloM KatiHo30HCKUX OCAAKOB, WHPOKOH NoMOCcOH OKAHMAINeT 
HoKombHy!Io paBHuHy KoxkuyetapcKoi rviblObl C ceBepa H 3arlajla. Tpanuua 
MeKIY HAMM He BCerla YeTKas, YaCTO Mepexog COBepWiaeTcA ONCHb MocTe- 
neuHo. B cepepHoit xe uacTH, K 3anaqy oT JONMHbI WariMnku, rpaHnaila 
MeXxKIY HUMH peskad. Ona O603HataeTCH BBINYKIbIM CKJIOHOM, TepeXOAALIMM 
B JIQIOBHaIbHbI twelid. B mecre meperu6a MOBepXHOCTH MWOKOJIbHOH paB- 
HHHbI BO MHOrHX cJly4adx HMeeTcH MeperH6 HW B MpOAOJIbHOM Mpoduie AOsMH, 
mepecekaiollMx ero. TakHM OOpa30M, B HeKOTOPbIX CJydanx HaG10faerca 
ycTYN Ha rpaHvile MEXLy NeHYAaUMOHHBIMM WOKOJbHbIMH PaBHHHaMH, KOTO- 
pple remoposoraMM u TeooraMH HHOrAa Ha3bIBaloTCH «BbICOKAM H HMSKHM 
fuiato»; 3Tomy yetyny Wanuep ckKJOHeH MpHNHCaTb TEKTOHHYeCKOe MNPOHC- 
xoxeHHe. PaBHHHa MepeKpbITa MaJIOMOLIHbIM MOKPOBOM TPeTHYHbIX OCATKOB, 
B OCHOBaHHM KOTOPbIX JI@KUT KOPa BbIBETPHBaHHA, COXpaHMBlaAcA Ha SHa- 
UHTebHOM MpoTaxKeHHu. B OcHOBHOM 3TO APCBHAA Me3030MCKas KOpa BbIBET- 
DMBaHHA, HO B HeKOTOPBIX C/IYYaHX OHA UMeeT ABHO MOJIOZON, BAAHMO OJHTO- 
IleHOBbIii, BO3pacT. O6 STOM TOBOPHT HaTHUve ee B NOHHKCHHAX, Pa3zsleJAtO- 
WINX 6olee MOBbICHHbIe YYACTKH, MOKPbITbIe POCCbINAMH SOMCHOBHIX CJIMBHbIX 
KBapUHTOB. 

Kopa BbIBeTpHBaHHA MepeKpbITa TPeTHUHbIMH KOHTHHCHTAJIbHBIMH OCal- 
Kamu. B ocHOBaHHH HX JlexKaT CIMBHbIe KBapweBble H KeJe3HCTbIe NeCUaHHKH, 
peoke KOHTIOMepaTbl YarpalickoH CBHTbI BepXHero OJHrOleHa, MepexoAAlHe 
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Bbiuie B N€CTPpOUBeTHble TIHHbI HAYPSyMCKOH CBUTHI; O6llaa MOLUHOCTh 13 M. 
Ewe Bblille JleKaT MHOWCHOBbIe OCaaKH (B¥AMMO, apaJibCKad CBHTa), nper- 
CT@BJICHHBIC 3CICHBIMH MIaCTHUNbIMH TIHHaMH QO 10 M MowHocru. Oun mepe- 
KPbiBaloTCA + CBHTOH KDpacHO-6ypbIx CYIIHHKOB MHOLeHOBOrO Bospacta, 
MOWHOCcTbIO JO 12 mM, Euje Bbilie AexaT ye YeTBEPTHUHbIe OCAaHKH, IW pOKO 
PacipOcTpaHeHHble, HO TakKe MaJIOMOUHbIe. STH OCAaAKH MpencTaBeHbl 
B OCHOBHOM MOKPOBHBIMM CYIJIHHKaMH, HMeIOULMMH JIMUIb B PeAKHX cly4anx 
MOWHOCTbh 20—25 M, yaute xe OHa KoNebNeTCA B mpeqestax 4—7 m. Komnuexe 
KaHHOSOHCKUX OTJOKeHHH Mpumaer Ty HCKJIIOUMTEJIbHYIO BbIDOBHEHHOCTb HU 
MOHOTOHHOCTh JaHAWlaty, KoTOpad XapakrTepHa JIA PaBHUHEI, HECMOTPA Ha 
ee aGcOJOTHbIe BLICOTHI NopsaKa 175—350 m. 

Ocaku, IpHKpbIBalollive MeHeMnvieH, HMeIOT UacTBIO O3epHOe, TaCTbIO eJIO- 
BHaibHOe Mpoucxomksenve. B HanOoulee ray6okux MOKOMHAX COXpaHHJIVch 
OCaNKH MOTOKOB BepXHeOJHrOleHOBOrO BpeMeHH. IInHoWeHOBble H YeTBeEpTuY- 
Hibl€ OTJIOMKeHHA, IPeACTaBJICHHble KaPOOHATHbIMH, YACTHUHO 3arHnCOBaHHbIMH 
CYPIMHKaMH, CBHI€TCAbCTBYIOT O 3aCYILJIMBOM KOHTHHEHTaJIbHOM KJIMMAaTe, 
KOTOPHIH Obil XapakTepeH AIA MO3qHelillero BpemMeHH (POpMHPOBaHHA Pevib- 
ea. Ha ocHoBaHHn xe ABHO BOAHBIX OCaQKOB, JleKALMX HHKe, MOKHO cy- 
HHTb O Ppa3Mbibe, KOTOpbIN w OOyCIOBHJI Bpes B ApeBHHH MeHeneH H (opMu- 
poBaHHe OOHOBJeHHOH paBHuHE. Ho o6ulaa Magan ray6nna Bpe3a onpese- 
JIM1a MOJIHOG NOBTOpeK#ve ApeBHeH PaBHHHbl, MOJHY!O yHaCeqOBaTeNbHOCTD 
€e MepBuuHoro perbeda. JaHHbIH pelbed) BO3HAK B NepHo nepBEIX icpeqHe- 
OMTOUCHOBBIX JBHKEHHH H MOMKET PaCCMaTPHBAaTbCA, TaKHM O6pa30M, CHH- 
XPOHHbIM M@JIKOCONOYHOMY pesIbe~y BOLOpa3eos. 

CTPyYKTYPHASA PaBHHHa OOpamaser WOKOJIbHY1O PaBHHHy Koxue- 
TaBCKOrO paHoOna c ceBepa u 3anaga. TlocneaHaa oTMenAeTCA OT CTPpyKTypHoH 
NOJOTHM, HO OTYeTJIMBO BbIPaKeHHbIM YCTYNOM BbICOTOH OKOZIO 20 M. 

CTpykTypHad paBHHHa POpMupoBadach B ycOBUAX OnycKaHHA ApeBHero 
cbyHaamenta, Cyaa no HanHunio Kpynubix cTynenei B pelbede noz3emHoHn 
wacTH PyHLaMeHTa, MOKHO MpeAnosaratb, yro onycKkaHHe G6bIO HepaBHOoMep- 
HbIM, B CBA3H C YEM FeOJIOrHYeCKOe CTPOeHHe PaBHHHL! Pa3H4HO Ha pa3HBlX 
yuactkax. Hav6ouee ry6okne BiagqHHbI B CeBepHOH “ACTH 3aHBasHCh o3ep- 
HbIMH OacceiHaMH B 1OpcKoe H MesOBOe Bpema, CpaBHUTebHO BBICOKO lIpH- 
NOAHATHIC CTYMe€HH PyHAaMeHTa (1oxwKHee cT. Kuasbl), NpHsexKaline K LOKOMb- 
HbIM PaBHHHaM, MOABeprasHCb JIMWIb HHMKHEOMMTOLWeHOBOH MOPCKOH TpaHc- 
rpeCcHH, a B JaJIbHeHWeM HMeJI MECTO O3€PHO-peyHOH pexkum. 

Penbe npelctaBiset co6olt nmocKy0, pelKo MATKOYBaJIHCTy!O PaBHHHy. 
MoHOTOHHOCTb ee HapyllaeTca oueHb ca60 BbIpaKeHHbIMH yBaJlaMH, pe3ze- 
JIAIOWMMH APeBHHe JIOKOUHI Bpesa. 

BbINOJIHeHbI JIOKOVHBI BePXHEOMHTOUCHOBLIMH HM MMOLeHOBLIMH (110 
H. H. Kocreuko) ocaqkamu, akKyMyJauua KOTOPbIX He MOJIHOCTbIO KOMNeHCH- 
POBasia CPeAHEOJIMTOUeHOBbIA Bpe3s. B HHKHeYeTBEpTHYHOe BPeMA NpoHus0a 
AKKYMYJIAUMA MOKPOBHBIX CYrJIMHKOB, BAAMMO BOAHOTO MpOHcxoxKAeHHA, KOTO- 
pad NpHBela K 3HaYHTCIbHOMY BbIPaBHUBaHHIO MOBepxHOcTH. 3HAaYHTeIbHOe 
PAaCHIeHEHHe MPOH3O0UI/IO BHOBb B CPeHeYeTBEPTHUHOe BPeMA; OHO ObWIO BbI3- 
BaHO 9PO3HOHHOM AeCATebHOCTbIO MOLIHBIX NOTOKOB TaJIBIX BOA, WMPOKO pa3- 
JIMBaBIUKXCA W OuyKMaBUIMX Ha PaBHHHax loxwKHOH Cu6upy. 

Ha tepputopun TlerponassoscKoro Ipunmumba cxomatca me cpeqHeuerT- 
BePTHYHbIe AO/IMHbI — KampluioBckwi or u MOMHa, MAyuaa c Tlapnonap- 
cxoro [Ipuuptuups. Caupasch, OHM O6pa3yioT AOHHY, KOTOpad mMepecekaet 
COBpeMeHHBIM MuiuM W yxOAHT Ha toro-3anagd, rae Bhadaer B Y6oraHcky!0 
monmHy. B HacTosilee BpeMa K 3THM CPeAHeYeTBEPTHYHBIM AOHHAM mIpHypo- 
MEHBI O3€PHbIe KOTJIOBHHEI; K 1O*KHOM MOMMHe — Kuye-Kapoit u Uarmpt, a x Ka- 


2 Teorpaduyecknf cOopuuk, Bom. X. 
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MbBILUJIOBCKOMY JIOry — CIVIOWHAaA Wenmb HeOOJIBUIMX, YACTbIO MPeCHbIxX, WacTbio 
COJICHBIX O3eP, HOCAIad Ha3sBaHve ToppKoh AMHHH. 

PacueHeHve, HaHOoJlee 3HaUHTebHOe MO rilyOuHe Bpe3a, CBA3aHO ye 
c WommHOK MuiuMa uw Bpe30M Ae/IAWHOHHO-COpOBbIX KOTJIOBHH (o3ep Kaau- 
6ek, Avia6ota, Kuye-Kkapo u YibKyH-Kapol), a TaK2Ke MHOMOUMCJICHHDIX Me.I- 
KHX KOTJIOBHH cCyPQMoO3HOHHOrO MpOuCcXOKTeHHA. 

MeaAKOCONOUHHK CKJIOHOB MpescTaBlseT coOoH 30Hy 3pPpO3HOH- 
HOrO JIOMKKOBOTO pacwIeHeHHA, CONPOBOKTalollero JOJIMHbI W BUALHHbI YeTBep- 
THYHOrO BO3pacTa. Bnepsble cBoeoOpa3Hbih pewbed MpHAOJIMHHOTO pac4dieHe- 
Hua (Ha mpumepe p. Tepc-akkaH) onucan IT. E. Bsrkop (1933), Ha3BaB ero 
<IIPHPeCuHbIM MeJIKOCOMOYHHKOM». B asibHelleM, B3aMeH TepMHHa Bpikora, 
HaMH Obl MpeqvloKeH TePMHH «MeJIKOCOMOYHHK CKJIOHOB». IOTHM MOAYepKH- 
BaeTCA CBA3b TaHHOro pelbea He TOJIbKO C JOJIMHAMH peK, HO CO CKJIOHAMH 
guio6oro mpoucxomwneHun. Tak, aHaJIorHuHbIn MeJIKOCOMOUHBIA pelbe:) BO3HH- 
KaeT TIPH paCWIeHeHHH CKJIOHOB KPYMHbIX eJIAIMOHHO-COpOBbIX BIla/HH, 
aOpa3HOHHbIX H TEKTOHHYeCKHX ycTyoB. MesKoconouHbll pesibed xapakTepeH 
IJil CKJIOHOB, PaCWICHeEHHbIX JIOTAMH, B YCJIOBHAX CKJaq4aToro cy6cTpata 
C MeCTPbIM JIHTOJOrTHYeCKHM cocTaBOM. B ToM culyyae, ec/IH CIOKeHHE cy6- 
cTpaTa 3HauHTeJIbHO Oovlee MpocToe KaK NO cocTaBy MOpOA, TaK H NO ycuJo- 
BHAM UX 3aJleraHHA, TO pebed) Mo*KeT mpHoOpectu SOosee MpocThle, M1aBHbie 
ouepTaHua. Tak, HanpuMep, Ha CKJIOHax BMaQHH, Bpe3aHHbIX B TPeTHUHbIe 
OcakH, pelbed) mpHoOperaeT BHA Nosoro-xoMucToro. O6EMHHO MeKOCOMOY- 
HWK paciovlaraeTcH Ha ypOBHe OoJlee HH3KOM, YM BOLOPa3sebHoe M1aTOo. 
Ha6sloqaetcA ACHad OPHEHTHPOBAHHOCTb CONOK, BbITAHYTHIX B rpAbI B Ha- 
npaBeHHW MpocTupanHua mopod. Baowb MepHAMOHaIbHOrO yyuacTKa OJIMHBI 
p. VMuum MesIKOCONOYHHK CKAOHOB pa3BUT JIMIUb 10 ero NpaBobepexby. 
Bauay Masion JPCHHPOBAHHOCTH TIpwwiexKalleH paBHHHbI CKJIOH JIeBoro 6epera 
pacwleHeH CpaBHHTeJIbHO cJla6ee. Bo3HHKHOBeHHe MeJIKOCONOYHHKAa CKJIOHOB 
CBA3aHO C OKMBJICHHEM Z3PO3HOHHBIX MpOleccOB B KOHIe TpeTHYHOrO HM YeTBeEp- 
THYHOe BpemMA. Ho TekTOHHYeCKHe JBHKCHHA B ZYTOT MepHO NpOABHJIHNCh He 
TOJIbKO B BUZe OOMLMX CBONOBbIX NOAHATUM UM ONyCKaHH, BLI3BaBIUHX 3po- 
3HOHHBIH Bpe3, HO Tak2xKe H B BUAe AM3bIOHKTHBHLIX DHCIOKAMHH, Opewe.THB- 
WHX IIOABJIeHHe TeKTOHHYeCKHX ycTynoB. MectraMvM BO3HHKJIM MeJIKOrOpHble 
1] M@JIKOCOMOYHbIe BOSBbILICHHOCTH, OMHCaHHble BbIIle, MeCTaMH Ke OopMu- 
JIMCb TEKTOHHYeCKHe YCTYIIbI, pacuIeHeHHble JIOTaMH MU TakKe MpeBpalleHHble 
B M@JIKOCOMOUHHK CKJIOHOB. 

JL ON HHI HMeIOT Pa3ZIMYHbI BOSPAaCT, WACTO ABJIAIOTCA COCTABHbIMH, 
CBHACTeIbCTBYA O 3HAYHTCIbHbIX Mepectpohkax ruaporpaduyeckow ceTH Ha 
IPOTAKEHUH JWIMTeIbHOrO BPeMeHH (OPpMHPOBaHHA Pewbeda. . 

Ha ocHoBannu padsotp H. T. Kaccuua (1936), anasu3upyroulen Bpepuue 
nommubl LleutpambHoro Kas3axcraua, T. M. Jlem6o (1941), Ha6monaBlUHh 
ApeBHHe JOuuUHOOOpa3Hble Aempeccuun B CeBpepHoM Kas3axcTaue, B ¥YacTHOCTH 
B palione Crenuaka, UpHIllel K BbIBOAY, YTO AHAJOrHYHble, XOPOWO pa3spa6o- 
TAHHbIe€ 2PO3HOHHbIe JOAMHbI WOJDKHbI ObITb U B CeBepHoM Ka3axctaue. OcHo- 
RaHHeM B MOJb3y BbICKa3aHHOTO MHeHHA, MO aBTOPYy, ABAReTCH OOUIHOCTH 
YCOBHH pasBHTHa pewbeda B OOOMx palonax. Murepec, KoTOpbIi HMeIOT J10- 
jiuHbt CepepHoro KasaxcTaHa, CBA3aH Cc TeM, YTO 3fecb CCOMOMaloTcA yeulo- 
BHA, OArOupHATCTBYIOWNe O6pas0BaHHio WH COXpaHeHHio poccpinen. 

Heo6xoQuMbIMH VCJIOBHAMH, B UaCTHOCTH JIA OOpasoBaHHA poccHiNeh 30- 
ota, no T. M. Jlem6o, aABAsaIOoTCA CleqyIollne: 

1) SpoAHpoBaHHble YacTH 30JIOTOPYAHbIX M@CTOPOKAeCHHH MOJDOKHbI COep- 
*KaTb LOCTaTOUHOeR KONHYeCTBO MeTala; 2’) ycloBuA OOorallleHuA 30/I0TOM 
B MOB@PXHOCTHBIX 30HAX B TeYeHHe KOHTHHEHTAIbHOrO NepHOda He OJDKHbI 
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CHOCOOCTBOBATb e€FO PaCCeHBaHHl0, a JOJKHbI O1arOnpHATCTBOBAaTb OOpas0Ba- 
HHIO Goulee HIH MeHee KPYIMHbIX poccbineH; 3) B KaKOH-TO OTpe30K BpeMCHH 
9PO3HOHHAA Je@ATeIbHOCTh JOJ2KHA MPHBeECTH K OOpas0BaHHlO0 CKOJIbKO-HHOY a> 
SHAUMTeCIbHBIX aAJIJIIOBHaJIbHbIX poccbineH; 4) oO6pa30BaBIUMeCA pOCccbilIx 
JOJKHbI COXPAHHTbCA 20 HaCTOALero BPeMeHKH. 

Tleppbie aBa ycoBHA yin CeBepHoro Ka3axctana ABJIAIOTCH Oularompuar- 
HbiMv. Ha ocHoBaHHH aHasioruv c LlenTpabyHbim Ka3axcTaHoM # OOWIHOCTH 
HCTOPHH pa3BUTHA aBTOP MpeAMOMaraeT HasIMUHe 37eCb 3OJOTHIX PoOccHinen- 
OrcyTcTBHe B AaJibHeHlieM 910X 3HaYHTebHOrO pa3sMbIBa ONpeweHIH UX 
COXpaHHOCcTb, KoHcepBauluio. T. M. Jlem6o HaMeTHJ DpeBHIolo AOVMHY C TIpH- 
TOKaMH, BXOJMBIUy!IO B CHcTremy Mama, c yKJOHOM Ha Wwro-3amam (puc. 4). 
B HacTosillee BpeMA AMOJMHA pacuwleHeHa Ha TPH y4acTKa NepeMblakaMy, 
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Puc, 4. pepune toanupl. (Ilo T. M. Hem6o). 


PacnOvloXKeHHbIMA 3alagqHee H BOcTOUHee 03. Kypty-kyJIb. SanaaHbi yuacToK 
Hu celiuac uMeeT yKJIOH K Mummy, cpeqHas 4acTb OeccTOUHaA, a BOCTOYHAA 
yacTh UpHoOpea O6paTHbIM yKJIOH B BOCTOWHOM HalpaBJeHHH MU BnawaerT 
np o3. Kox-cenrup. CrpoeHve JOJIMHbI HCH3BeCTHO, TaK KaK BCKPbITbI OCalk# 
Mlb Ha rayOuHy 4—5 mM. Jo sTOH rayOMHbI pasBHTbI MecdaHO-FVIHHUCTHIe 
oTmoxKeHHA, 10 Jlem60,— osepHoro npovcxomgenua. Y K. B. Huxudoposor 
(1948) ecth yKa3aHHe Ha HaJIMuHe Ha 3allaqHOM y4acTKe JOJHHbI C1a60 OKa- © 
TAHHbIX, WICOHHCTO-raJIC4UHbIX IIPOJIOBMaJIbHBIX OCANKOB MOYeETBEPTHYHOTO BO3- 
pacta, SalagqHad MepeMbiuKa He BCKPbITa, NOSTOMY ee COMKeHHE HEM3BECTHO, 
BOCTOUHAA Ke MepeMbluKa COKeHA KPACHBIMH THICOHOCHbIMH TJIHHaMH. 
I]. T. Kopetuio cuntaert, YTO rIHHbI MMCIOT BEPXHEOVIHTOLeHOBbIK HIM MHOLe- 
HOBbIH BO3PacT Ha TOM OCHOBAaHHH, YTO K CeBepo-BocTOKy OT CrenHaka (B paii- 
one 03. Alicapbl) AaHaJIOrH4Hble [IMHbI NOACTHMAaIOTCH MOPCKHMH OCaiKaMyt 
IWWKHeETO OJHTOWeHa. 

Yka3biBaeTca elle APpeBHAA AomMHa c o3epamu Koxnak-cop, Avsitaii-cop, 
Kapa-cop (kK foro-loro-3anayy oT 03. CevleTbI), HO ee OMMCaHWA He Maercs. 

E. J. [apirny HaMeuaert 2peBHve AOMHEI: BO1H3H Apoeku, no p. JKeke- 
6ylak, K 3anany oT ct. ApbikOaJIbIKCKOH (1OJIMHa, BEPOATHO, CBAZAHA C DOUIN- 
HoH y SApopku). UacruyHo ApeBHAA AOMMHAa UcnoJbsyetca p. AkkaH-Byp.lyK 
(B ee HH30BbAX) B HalpaBleHuu K 03. KanMak-kyb u p. baOpik-bypayx. 

Tlo-BHJHMOMY, ZpeBHeli Ke ABAeTCA WH ROMHAa JKaHbI-cy, coeAMHABLUAT 
o3epa 6oposcKol rpymmpl c 03. Ana-6ora. Llembii pay uccneqoBaTewen yKa3bt- 


O* 
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BaeT Ha APeBHHH BOSpacT AOMMHbI UarinHkn c NpuTOKOM Kwuvipuaktol. JLovtHHbI 
39TH INHPOKHe, XOPOINO BbIPaXKeHbI B peJlbed), BO MHOrMX MeCTaXx OOHaxKalOTcA 
BbINOJIHAIOWMe HX KpacHble rHHbI. [lo RomHHe p. Knibuakrer (y moc. Aex- 
CaHApoBcKoro), B WOKOJIe BTOPOH HaNNOHMeHHOH Teppacbl, BCTpeyeHH! wLe6- 
HHCTO-raJleuHble OTJIOMKeHHA, JleKalllMe B OCHOBaHHH KpacHbIX [IHH Ha pa3- 
MBITOH MOBeEPXHOCTH KOPbI BbIBETPHBAaHHA. 

A. Jl. Petirun (1947) mo MopdomornyeckHM TpvH3HakaM YCTaHaBJIMBaeT 
JIpeBHIOlo pedHyto ceTb 6143 pytHHKa Axk-6ent. J[pepuyaa gomMHa OTMedaeTCA 
E. B. Ulayyepom towkHee SepeHauHckux rop. B HacTosiiee Bpema K Heli 
ripHypouenbl o3epa AtiAabyuib, Kaparatiuuk u UWemyapt. [lupokoit no*6nnot 
ucTokop ApuaJbl APeBHAA WOJIHHa CBASbIBAeTCH C ROIMHOH CpeaHero H HHK- 
Hero TeyeHHA ITOH pekH. JpeBHAA AOJIMHa BbINOJIHeHa PIMHaMH CBeTJIO-ceporo 
IBeTa, MWIOTHBIMH, He CJIOHCTBIMH, C PAKOBHCTHIM H3JIOMOM, MO aHaJIOrHH C CO- 
Ce/LHHMH PdHOHaMH OTHOCHMBIMH K MMoLeHy. JlexKaT OHH Ha BbIBeETPeJIbIX 1a- 
JIEG3OHCKHX Noposax, MePe€KPbIBalOTCA KPaCHO-O6vphIMH PAHHaMH, aHaJIOrHy- 
HbIMH I1JIHOWeCHOBBIM B APyrHx pahouax. B cpeqHem xKe TeyeHHH ApuyaJipl 
OTMeUdeTCA JaxKe BEPXHEOJIMPOUeHOBbIN BO3SPAaCT OCAAKOB, 

AHaJIOrHuHbId (parMeHT ApeBHeh ZONE! yKasan wT. M. Muxy.amnoit. 
Ota JoMHa HaunHaetca oT MMantasckoro o3epa, NpOXOMHT yepe3 03. BasH 
H TepAeTcA B BepxoBbAX p. H. Byp.styK; o ee ApeBHeM BO3pacTe CBHUeTEVIb- 
CTBYIOT MHOWEHORbIe OCAAKH, BbINOJIHAIOWHe NOJIMHY. OueBu/IHO, ApeBHHH Ke 
BO3pacT HMeeT O/MHa KovlyToHa, AocTHralollad WiMpHHE! 20 km. B gone 
BCTPeYalOTCA OTMeJIbHbIe MATHA OOKCHTOMOMOOHHIX TMIHH, &@ B BePXOBbAX pac- 
MolaraeTcH OOMMpHas elpecchHA, NO AHY KOTOPOH MpoxOAUMT UWeMouKa O3ep 
(03. Kanokuravibl W Ap.). 

SHaUHTe/bHas MOULHOCTh TPCTHYHBIX OCaZKOB ycTaHOBleHa OypeHHeM 
B HH30Bb~AX KovlyTtoHa (B ero ycTbe), y 63. JDKap-kKyJlb. 3mecb cCKBaxKHHa 
mpoulwta 183 M, rMlaBHbIM 06pa30M B IvIHHHCTbIX OTJIOMKeHHAX C HeE6OJIbLUINMH 
necuaHbIMH MPOCJIOAMH, WH He AOWWIa TO KOPeHHbIX NMOporA. OwHakO 3TH OTJIO- 
*KEHHA BOSHHKJIH, BEPOATHO, yxKe HE B AOJIMHE, a IpH NpornOanun Teuns-Kyp- 
TaJIbDKHHCKOH BMaQMHbI, B KOTOPylO Badal ApeBHuH KowyTou (ceBepHblli 
Kpau BilaqMnb! Mpopesan HMiuwumom). 

CrielwaJIbHO JApeBHHMH lOHHaMH CeBepHoro KasaxcraHa 3aHHMaJlacb 
K. B. Huxndoposa (1948). Ha tom ocHoBaHHH, 4TO CpeAW KOHTHHEHTAJIbHbIX 
OTJIOMKeHHH Me3030H H KAHHO30A, 3a PeCAKHM HCKJIIOUCHHEM, Pa3BUTbI TOJIbKO 
rIHHHCTbIe MOPOAb (IHHHCTble GOKCHTOBbIe alluu B Me3030e, IMHHCTHIe 
THMCOHOCHbIe — B TpeTHYHOe BPeMA), OHA MPa K BbIBOAY O FocnosCcTBO- 
BaBIeM O3CPHOM PeKAMe H O MPaKTHYeCKOM OTCYTCTBHH peK B TeveHHe 
3TOrO WWIKTeIbHOrO NepHoga. Ilo ee MHeHH10, PeyHaA CeTb Pa3BHJ1aCb TOJIbKO 
‘B Y€TBEPTHYHOe BPeMA, Ma H TO BCJIEACTBHE MaJIbIX YKJIOHOB PyCJla MOBOJIbHO 
OLICTPO MpHoOpela crapyecKHH BHA. 

OrcyTcTBHe ApeBHeH XPO3HOHHOM CeTH MpHBeO K 3HAYHTeJIbHOH COxpaH- 
HOCTH Me3030HCKOro peAbeda. K anaslorHaHOMy MHeHUIO MpuxognT E. B. an- 
uep. [Ipuxogurca cormacuTpca C MaHHbIMH HCCIeOBaTeJIAMH, YTO Ha OrpoM- 
HbIX MIpOCTpaHCTBaX B M€30-KaHOHO30E FOCHOACTBOBA HE 9PO3HOHHbI Pa3sMbIB, 
a NJIOCKOCTHOH CMbIB, PaBHOMePHO CHHAKABIUHH NOBHIUIEHHbIe YUaCTKH HM IIPH- 
BOAMBUIMH K BbITOJIHeHHIO MOHWKeHHDIX. MatrepHast M60 akKKyYMYJMpoBaJca 
B 3AMKHYTHIX H NMOJIY3AMKHYTHIX OacceliHax, JH6O BOSHHKaIM O6INHpPHbIe Je- 
JIOBHaJIbHO-NpOJIOBHaJIbHble wWeH@bl. O WeOBHaIbHOM MpoHcxoxKeHHH 
OCaKOB TOBOPHT HX IIOXaA COPTHPOBAaHHOCTh, PIMHHCTOCTb HU OTYUeTINBaH 
CBA3b JIMTOJIOTHYECKOrO HM MMHepadorMyecKoro cocTaBa C MeCTHbIMH KOpeH- 
HbIMH MOpodaMH. CieMOBaTeJIbHO, OTCYTCTBOBAJ 3HAYHTeJIbHbIH MepeHoc MaTe- 
pHadla WH MpOHCXOAWIO ero MepeMellleHHe Ha KOPOTKHX MpocTpaHcTBax. 
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Kak HaM KaxXeTCH, 30€Cb Mbl HMeeM NOMHYIO aHavloruio Cc LleuTpaJIbHbIM 
Kasaxcranom. Ha oAMHHbIM xXapakTep ApeBHHX NOHMKeHHi yKa3bIBaeT 4eT- 
BepTHuHad MOJMHHaA Ce€Tb, Ha MHOFHX y4aCTKaX HCMOJIb30BaBIlaA ApeBHHe 
aenpeccuH, IlocteaqHve xe, NOYTH He CBA3aHbI ApPyr c APyroM, BO3HHKaJIK 
JIOKa/IbHO B BHe HertyOOKHX NOHMKeHHH H MMeIOT ABHO TEKTOHMdeCKOe Mpo- 
HCXOMJCHHE. 

J\peBHve AOVIHHbI HHTepecoBasH UCCeMOBaTeel r1aBHbIM o6pa30M Kak 
ydacTKH, Te HaXOAATCA B NOrpeOeCHHOM COCTOAIHHH PaccbINHbie MecTOpOxKse- 
HHA MOe3HbIX HCKONaeMbIxX. Mcropua Me3030HcKoro HM TpeTHuHOrO BpeMeHH 
He aeT OCHOBaHHA MpeANONaraTb 3HAUHTEIbHY!IO ZPO3HOHHYIO CATCJIbHOCTh 
B 3TO BPeMA, a COOTBETCTBEHHO H HaJIMYHe aJWIOBHaJIbHbIX OC@KOB, BO3MOXK- 
HbIX KOJIJIEKTOPOB MOJI€3HbIX HCKONAaeMbIX. AJWIOBHI, KOTOPbIi B HeKOTOPbIX 
cily¥aix MOKeT ObITb BCTPeyeH, TaK KaK BO3HMKalOUHe TeKTOHMYeCKHe Mpo- 
rHObI HCHOb30BaMCb BOOK, GyNeT MAaJIOMOLHBIM, PpeHMYLecTBeHHO MeCcT- 
Horo MpoOucxoxLeHHA MW OyfeT Oonbule NpHOMxKaTbCA K THNY mpomosBua. 

SHAYHTeIbHO OOVIbliee PasBHTHeE NOMyUHN 2PO3HOHUbIe IIpOWeccbl B ueT- 
BepTHYHOe BpeMA. C 3THM TepHOMOM CBH3aHbI HaCTOMUMe ZPO3HOHHbIe 70- 
AHHbI,WaCTO HCMO/Ib30BaBLUKe ApeBHHe MporvOnl. Ouu xopollio BbIpakKeHbi 
B pesbede, O6J1aqaloT HECKOJbKHMM KOMIVICKCAMH aJIJIIOBHaJIbHbIX HW aJlJlto- 
BHaJIbHO-MPOJIOBHAaJIbHbIX OCaXKOB, B OOVJIbINMHCTBe ClyyaeB O CHX mop: 
HMeIOT JIH60 BPeMeHHbIN, 1H60 MOCTOAHHbIM BORHDbI MOTOK. 

Han6oulee HHTepecHo aBaAeTCA COBpeMeHHad JomMuHa p. Miuumuo c ee npu- 
TOKaMH, KOTOPad ABIAeTCH T1aBHOH APeHupylouleH apTepneii u o6xonNT 
pavoH c tora wu 3anaga. B BepxoBbax 3To WMpoKaa (40 40—50 xm, vane 10— 
12 KM) JOMHa C XOPOIO pasBHTbIMH, OOIMMpPHEIMH TeppacaMH, C MaJIbIM 
YKIOHOM JHULla, YTO O6ycJIOBHJIO KpaliHiolo H3BHJINCTOCTh pycia. Hanpasae- 
HHe JOJIMHbI CYOWIMPOTHOe, B Hayasie C HEKOTOPbIM YKJIOHOM B HallpaBulenut 
K ceBepO-3anady, B KOHIe Ke 9TOrO WHPOTHOTO yyuacTKa OHA OTKJIOHAeTCH 
Nake Ha toro-3anag. Ho otgza no yp. Z>kap-Kann-Arau, na camoli rpanuue 
CO CTpyKTypHOH paBHHHOH Typras, olMHa pe3Ko NoBOpauMBaeT Ha ceBep, 
CTaHOBHTCA y3KOH (40 3 KM), CKaJIMcTOH mM MeT yKe B MePpHAMOHasbHOM 
HampaBJIeHHH. 

Co cropoupt Typralickoli paByuHbl, mpopesaHHol cucTemolt NOJIMHDI p. Typ- 
ra M ee MpHTOKOB, 6/1M3KO K MecTy noBopota Mumma noxxonar BepxXOBbt 
upHToka p. Tactpi-Typrai. Teomopdosormueckue oco6eHHOCTH JOJIHHBE 
VYuimMa, a TakxKe HaJlM4ne TPeTHYHIX OCALKOB, BCTPeYeHHbIX Ha LUHPOTHOM 
yyacTKe OJIMHbI, H OTCYTCTBHe HX H&A ME€PHAHOHAIbHOM JlaIM ocHOBaHHe 
MOUTH BCeM HCCeOBaTeIAM CYMTaTb AOMAHHY COCTaBHOM HW NowJaraTb, 4TO 
B panoue yp. A>kap-Kann-Aray Mum nepexsatu 6osee 2peBHtor0 OJIMHY, 
BnawaBilylo B Typralickue TpeTHUHble O3epa, a 3aTeM, ellie B Hayate yeTBep- 
THYHOPO BPeMeHH, ABJIABIUYIOCA BEPXOBbeM JOMMHbI MpHToKa p. Tactbl-Typraii. 
Ho caMble nocieqHHe Ha6.102eHHA, npousBenenHble E. B. Wlanuepom Bs zo- 
aHHe MuinMa, 1aloT HHOe TOKOBaHHe UCTOPHM AOMHbI. MepusznoHabHo pa3BuH.. 
BaBluMica Mumm BcKpblI CHCTeMy BAM WM ApeHupoBad ux. Ulanuep ouenb. 
BHUMATeIbHO OO6CeMOBa BOMOPasfebHOe CTPyKTypHOe MaTO Mexy Bep- 
XOBbAMH MIpHTOKOB p. Tactbil-Typrai u yp. JKap-Kanu-Arau u uurge He 
Halle XOTb KaKHX-1H60 cleqoB cToKa Muuma B Typrait. 

He copcem NoHATHOe pacnomoxwenue MepHAMOHaJbHOrO yuacTKa OJIMHbE 
Mumma, npoxogsaulero no rpannue Typraficxont CTPYKTYPHOH paBHHHbI uv Ka-. 
3AXCKOrO NeHenveHa, HO Bp€3aHHOrO He B PbIXJIble OCANKH CTPyKTYPHOH paB- 
HHHbI, a B MaleO3sovckHe Noposb, oObaAcHAetca E. J. Ulnpirnysim ce LYH)- 
WlMM oOpa3om. Kasaxckuit WMT Mo cBoel sanagHow oKpauHe B aspnufickoe 
BpeMaA NoABeprca MePopMallvaM, MMeIOWIMM cy6MepHAMOHaNbHOe MpocTupa-— 
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“He. DTOMy HanpaBseHHio NOMYHHEHbI: NorpyKeHwe Maleosox Ha 3anad, 
MOJIOZbIe ylyTayCKHe CTPYKTYpbI, rpa6en B Hu30BbAX H. Bypwiyka, BpIMOJTHeH- 
Ub AMCIOMMpOBaHHbIMH Me3030HCKHMH (p3T-JIeHaCOBbIMH) OCaKaMH. Bau3- 
KOe K MEPURHOHAIbHOMY (CeBepo-ceBepo-BOCTOYUHOe) HalpaBjeHHe HMEIOT pa3- 
JIOMEL, HCTOMb30BaHHbie MpHToKamu Viuma, OuepuaHo, B CcyOMepHAHOHAaIIb- 
HOM HamlpaBJeHHM Mpolled px, pasIOMOB WH cbleKCypHbIX ZepopMalluh Ma- 
OU AMMMAHTYAbI, HO MOcTaTOUHOH IA TOrO, YTOObI ObITb HCMMOb3OBAHHbIMH 
AouWHaMH VuraMa u ero TIpHTOKOB. 

Tlommua Umuma va UWMpoTHOM y¥acTKe WMeeT 3HauHTeJIbHy!O WMpHHy. OT 
r. AKMouIMHCKa fo ycTtba p. KoslyToH oHa Hcnoub3yer oKpanHy TenuscKon 
BiiatuHbt. Ha stom yuactKe, B 20 KM 3amamqHee r. Akmovuucka, B Uutum 
BnalaeT MpOTOK, KOTOpbiit coenuuser pp. Mumm u Hypy wu no KoTopomy 
B HeKOTopble rogp! (B MooBo_be) Hypa cOpacpipaer cBon Bozb! B Mumm. Ha 
3Tom yyacrke p. Mumm u Hypa uMewr o6ulyio AouMHy. Ee QHUUIe ci102%KeHO 
rPpaBHHHO-rasleuHbIM MaTePpHaJIOM, XapaKTepH3yeTCA IVJIOCKHM PaBHHHHbIM 
peabedom. Mecramu Ha6sofaerca ca6amd BCXOJIMJICHHOCTb, a Take O10]- 
weo6pa3nbple noHwxKenust. Hypa ovepudHo ABJIAaCcb JeBbIM MpuToKoM Muruma 
Ui JIMIb B aJIbHeHlleM, BO3MOKHO, BHOBb HataBiueecs mporHOanuve Texu3cKon 
BNAQMHbI ONpeseMsIO ee NOBOPOT Ha toro-3anag. B Hacrosilee BpeMA OHA 
Oudypuupyer, BMaqaeT B O3epa TeHH3CKOM Fpynmbl WH PAXOM PyKOBAaB 
(B. u M. Myxop, Capxpama), coeqMHsIolmux cTapHyHble o3epa, oOpasyerT 
pycao Koc-Tou, Bnamaioulee B Mam BoctouHee moc. JI>KaMaJIH€BCKOTrO. 

B patione Axmowuucka jounuHa YWurmma uMmeer HavOoablilyio IWMpHHV. 
B Heli HaOs10MalwoTca CleMyIOlWWwMe Teppacbl: 

Toiima 0.5—1.5 mM, gocruraiollad wapHHbr 3—5 KM, 40 6—7 KM B ycTbe 
KoslyToHa, C MHOFOUHCICHHbIMH MeaHApaMH MW CTapHaMu; 

I reppaca BbicoToh 3—5 M, CMelllanHad, MECTAMH CKYJIbIITYpHaA, ABJIACTCHA 
o6ueli mia Hypsr u Umuma, qocrurad B MecTe Hx coeqMHeHuA 40 KM WIH- 
PUHBI; 

II reppaca sBpicoTolt 12—15 m apaserca ckypntypHo. Wupuna ee Kovie6- 
Netcad oT 2.5 20 9 KM. 

HannouMeHHble Teppacbl MWICXO BbIPaKeHbl, BEPXHAA MOCTeNeHHO Mepexo- 
NUT B BOLOPasyertbHoe maaTo. Han6onee oTYeTAHBO OHH KaOsioqalorTca 
OObIUHO Ha MpaBobeperxce. 

Sanaguee ycrba p. Tepc-axkan T. E. Botkonpim (1933) ycranaBiuBaerca 
III reppaca (on ee cuuraer IV, Tak Kak cY¥eT Teppac BefeT C TIOHMBI). BbiKoB 
OoTMeuaeT OOJIbUIyIO WIMpHHy Teppacbl, 3aByaIMpOBaHHOH e/IOBKa/IbHbIMA 
ot.iowKeHuamu. E. B. Wlanuep nosaraet, uro 3To He peunan Teppaca Muuma, 
A MOBepXHOCTb McHeleHa, OTMpelapHpoBaHHad eHCTBHeM IJIOCKOCTHOFO 
CMBIBa OT NOKPbIBaBWIHX ee TPeTHUHBIX OCaMKOB. OO 3TOM CBHeTeJIbCTByeT 
HamMuWe POCCbINIM TabKH YCTOMUMBEIX NOPpOM Ha NOBeEPXHOCTH WaHHOU Tep- 
‘Pacbl. 

Jlommua Ha MepuqHoHaibHomM yuactKe VuimMa 3Ha4uHTeIbHO yxXe, Mpasbllt 
CKJIOH OObINHO KPyTOH HW CKaJIMCTbIM, HO TEM He MeHee_ Teppachbl COXpaHaA- 
woTCA Te Ke, 4TO HW Ha WHpoTHOM ero yuyacTKe. [loiMa HMeeT Ba YPOBHA, 
MpH4eM BbICOTa BbICOKOH MOMMbI, 3aIMBaeMOH pa3 B HeCKOJbKO JET, HOCTH- 
raer 6—-7 mM. Pycslo pekv MOYTH Ha BCe€M NpOTAKeHHH BPe3salO B KOPeHHBIe 
NOPOJbI, YaCTO CHJIbHO Mopomuctoe. O6e HaAMOMMeHHbIe Teppacbl SPO3HOH- 
HbIe WIM CMeLUaHHble, BbICoTa Hx 8—10 n 12—18 M. Boixoaa B npeesbl CTPyK- 
TYpHOK paBHHHbl SanayqHo-CuOupcKkoH HH3MEHHOCTH, MOJIMHa MeCTaMH Cy- 
*Kaetca 20 800—1000 m, a qaslee BHH3 pacluupsetca u y J letponaBoBcKa 
yvoKe HMeeT XapakTep XOpOllO pa3paOoTaHHOHM JOJIMHbI C WIMPOKHMH, HO CHJIb- 
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HO CHH)KeHHbIMH Teppacamu. Tak, 1 HagmolmMeHHaa Teppaca MMecT BBICOTY 
scero 4 mM, II—10 m nan ype3om pexu. B paiione IlerponaBsospcka u y 
c. Mapbesxu B o6exux Teppacax coOpana dbayHa, yCTaHaBJIMBalollan UX BepXxHe- 
YETBEPTHYUHbIM BO3PACcT, TaK Ke KaK MW Ha WIHPOTHOM y4acTKe JOJIMHBI. 

Mepvavouasibubid yyacTrok AOMHbI MmaMa xapakTepH3yeTCa YacThIM 4e- 
PeMOBaHHeM CKJIOHOB CKaJIHMCTLIX H TeppacHpoBaHHbIx. MHorga ckasMcTbIMH 
SABIAIOTCA O6a CKJIOHA, H TOrMa NOMMHa MPHHAMaeT KAHbOHOOOPASHbIA xapak- 
rep. Takoli KaHbOH, HanpuMep, TaHeTca Ha 10 km Bbllle yctba p. MMau- 
bypvyk. 

OrmeualoTca Tak>Ke OCO6eHHOCTH B3AMMOOTHOWEHHA DOMHbI MiuMa u ero 
MpHTOKOB. Tak, Ha ydacTKax JOHNEI MinumMa, AMelowHxX HallpaBeHHe C toro- 
ganala Ha CeBepo-BOCTOK HIM 61HaKOe K 9TOMY, MOUTH BCerfa HaOOMaeTca 
y CeBepHOro KOHa MpaBblit MpHTOK, a y 1ox%KHOrO — JeBbIH, OOpasyloliMe BMC- 
cTe c ydacTkom Jo1HHb! MinuMa oOulee HanpaBseHue C loro-sallayja Ha CeBe- 
po-BocTokK. JjommHa VYuimma, Takum o6pa30M, Ha MepHAHOHAJIbHOM yuacTKe 
UMeeT B IllaHe OYVepTaHHA JIOMAHOH, 3uUr3sarooOpa3HOH JIMHHMH, YTO, OYCBHAHO, ~ 
MPHXOAHTCA CBASbIBATh C CYOMEPHAHOHAJIbHBIMH Pa3sJIOMaMH. 

Jlonuust mputoxos Vurmma axvasormunbt gomuHe Mumma. Han6onputee 
yuncio mpuToKoB Mumm mpHHuMaeT clipaBa, 43 HHX CaMbIMH KPYyMHbIMH ABJIA- 
10TCH: Ha WHpoTHom yyacrke KoxyTon (c mputokamu Boxcyk uw Apuaspl) 4 
Ka6ali, Ha MepHaMOHaIbHOM — Kuspii-cy, Akkay-Bypvlyxk u H. Bypwtyx. Cae- 
Ba B Um Biazaer TOMbKO OAH KpyNHbI mpuTroK — Tepc-akkaH. JlommHa 
p. KoyToH MpOxo_uT MOUTH B WIMPOTHOM HallpaBJIeHHH, B OOILeM NapaseIb- 
no Mummy. O ee ApeBHeM 3a/102%KeHHH CBHAeTeIbCTByeT OONbINaA WIMpHHa (20 
90 kM) H OTMeIbHbIe NMATHA OOKCHTONOAOOHBIX riuH. BecbMa BepOATHO, TO 
KosyTou, aHaiormuHo Minmumy, ucnoap30Basl TeKTOHMYeCKHH MporHv6, BOSHUK- 
wu B Tee Maseo30lcKo miaTdopMbl ceBepHee TeHu3cKOH BlaqHHbl Napad- 
jlelbHO ee Kpalo. B wacrosiliee BpeMa B AOMHHe HaOMOMaeTCH TPA HaMoH- 
MeHHbIe, 3PO3HOHHO-aKKYMY.IATHBHbIe Teppacbl BePXHCYeTBEPTHYHOIO BO3- 
pacta. AHaJlorHuHoe KOJIMYeCTBO Teppac OTMeYaeTCA H B MOMMHAX NPHTOKOB 
KonyToua. Tak, yKa3bipaetca Quin p. Kaiipaxrst (BepxoBba Boxkcyka) Tpu 
Teppacbl, MPHYeM BTOPaA M TPeTbA ABAAIOTCH SPOSHOHHBIMH. Cu0>%KeHBI Tep- 
pacbt KonyToHa u ero MpHTOKOB B OCHOBHOM CYTVIMBKaMH C JIMH3aMu HM Mpo- 
CIOAMH Meckos, cynecelf, pexke raseuHuKoB. Bropat HaamodMeHHas Teppaca 
comepxkut ocraTku Elephas primigenius, AnanorM4uHoe CTpoeHHe HMeIOT 
H OCTaJIbHbIe MpvTOKH Mmpapo6epexbs. Tak, B MomMHax Axkan-Byputyxa, LLa- 
ppika wu Konyp-cy Bclozy HaGOslofaioTca Be HaMOHMeHHbIe BepXHeueTBep- 
THUHbIe Teppachl, KOTOPble B CCBEPHbIX NOMMHAX ABJIAIOTCA AKKYMYJIATHBHBIMH, 
@ B IOKHBIX, HanpuMep Konyp-cy, CTaHOBATCA WOKOJIbHEIMH. Bo3spacT Hx ycTa- 
HOBJICH HeOMHOKPaTHO HAaXOJMMBIMM OCTaTKaMH MA@MOHTOBOH dayHbl. [aseu- 
HHK, COJepKallviicA B aJWIIOBAM Teppac B BHe JIMH3 M IIpocoes, O6bIYHO 
m/lOXO OKaTaH H MJIOXO COPTHPOBAH. 

VWuof xapaktep HocuT golMHa p. UarsiMHku BMecTe CO CBOHMM KPYITHBIM 
TIpaBbIM IIpHTOKOM — p. KusbuakTbl, HMeIOUeH CTOK Ha CeBep (Bp 03. Uarsipr). 
Tlouru Ha BceM CBOeM MpormKeHHH B Mpefemax KoxueraBckonu riblObl WOMHAa 
HCHOMb30Ba1a JPeBHIOIO JIOKOHHY, BbINOJHEHHY!O KPaCHOUBeTHBIMH PinHaMH, 
Dro onpesemuNo SobLy!0 WHPHHY YeTBEPTHIHOK MOJIMHbI HW €€ OYCHb MaVJIBIC 
yKIOHbI. J[oIMHa YeTBEPTHYHOTO BpeMeHH XOPOIIO BbIPaxKeHa B pesibedpe, 
YMeeTr Teppachl, BEITIOMHeHA TIMHUCTO-NeCuaHbIMH OCaKaMM C IIOXO OKaTaH- 
Hott rambKoi. Ha oTgempHblx yuacTKax omHHa UarsuHKu, BUZHMO, He HC- 
NoAb3yeT APeBHIOWN LOAMHY, HMeeT Gosee MOJIOAOH BO3pacT, HalpuMep BBIILE 
c. Kopcak wan B 4 KM Bbile BomomapcKoro rpetgepa, re OHa ABMACTCA 
Goee CyKeHHOH. 
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Il. T. Kopefiino onucpipaer RomMHy J Kaubi-cy, coeqHHABULy10 o3epa Ue- 
6aubH Boposckoro paiioua yepes o3epa Kouy6al-yenkap u ByatT-yekap 
C KOHE4HO-CTOUHBIM O3epom Avla6oTa. JlonwHa BbINOHeHa necuaHo-raAuHy- 
CTbIMH OCAaAKaMH 3HAYMTeJIbHOH MOILHOCTU, HO HMeeT HeNOCTOAHHYIO WIMpHHy. 
ITY YeTKOBHAHOCTh JOMHHDI Kopeiilio cBa3biBaer c HamMuMemM He6bombUIHKX 
MOJOAbIX 61UKOB, BOSHHKINMX Ha ee MYTH. 

O630p AOMH YeTBepTHUHOro BO3PpacTa MOKA@3bIBaeT, YTO 9PO3HCHHbIe Npo- 
ecCbl XOTA HW MIPMHHMaJIM yuacTHe B paculeHeHHH MeCTHOCTH, HO TeM He Me- 
H€€ MOULHOCTh MOTOKOB Oba He3HauHTeJibHa, MaTepHa.l He HMeJl GombWIOTO 
HePeMCILCHHA, H KAKUX-IHOO KPYNHbIX aJWJIOBHabHbIX poccpinel oKULaTD 
TpyYZHO. Ho s0A0TOHOCHbIe poccbINH THA JIOKKOBDIX MIPOJMOBHAJIBHBIX H 3.1KO- 
BUaJIbEBIX B AaHHOM paloue wMeroT Mecto (Ltpiruu, 1932). 

OsepHbhe KOTAOBHHB HMMeIOT pasHooOpasnyw dopmy, pasmeppi 
HW TIPCHCXO*KTeuHe, 

Ilo MpGHcxo>KAeHMIO MOXKHO BbILeIHTh KOTAOBHEBI: TEKTOHHYeCKHe, OcTa- 
TCUHDI€ LOMHHbI€, Lecp/IHUHOHHO-copoBble, cyPo3sHouHple. 

TeKTOHHueCKHe KOTJIOBHHbI B Haw6ojee THNMUHOM Bue lmpeacTaBleubr 
rpynnok 6opopcKknx o3ep. Osepa pacnomaratores BAO/Ib OOOHX CKJIOHOB jLyro- 
o6pasHok rpaaer KokyeraBcKnx rop. Ilo BHemiHemMy Hx CK/lOHY Haxo_uTca 
YAMHEHHOe O3epo M. Ue6aube, cepepo-BocrouHee KOTOPOrO JIeKUT He6Oub- 
IHNQ°, TeKKE BbITAHYTOe O3epKo MahOaibik uw 3aTeM camoe KPpyiHoe o3epo 
b. Ue6aune. Bocrounee ero pacceaHo 6o.buloe KOJIH4CCTBO HeOOJIbUINX O3ep- 
KOB, HakOowee KPyINHbIMH H3 KOTOPBIX ABISIOTCH Texe, Ak-kysb, Ue6ax-Kauia, 
/JDkalinak. Baoab BHyTpeHHero cKsIOHa BbITHHyTO 03. Iyube uw na cepepe Ha- 
XOARTCH OBaIbHOC O3epo Boposoe. Tny6uubl o3ep cpaBHuteibHo 6omblUne 
(oa. ULyurero cape 30 m, a B. Ye6aunero, y NOAHOMKbA Toph! CyH1oxH, cBobl- 
ue 40 mM). Kak yoke ykKa3bIBawlocb BBIIIIC, MPH PaCCMOTPeHHH TreHe3Hca MeJIKO- 
ropbs Trop Kokye-ray, 03epa HMeIOT ABHO TEKTOHHYeCKOe IIPOHCXOKAeHue. 

O TCKTOHHYECKOM TIPOHUCXOKNeCHHM KOTAOBHHBI 03. Aiima6yab BbICKa3bl- 
Baer mpetuoslomenHe E. B. [Wanuep wa ocHopannu HaGsonatouleroca mepe- 
KOCa O3epa, BbISBABINerO PerpeccHiO Ha BOCTOUHOM Gepery HM MHrpeccnio Ha 
ceBcpo-3anaéqHOM. He copcem Moka ACHO IIpOHCXoxKAeHHe TAKHX 6OJIbUIHX, HO 
MEJIKHX, TOCKOROHHBIX O3ep, KaK KayiMak-kyJib (K HOry OT p. AxkaH-Byp.tyk), 
Yuly-KyJlb, Mamait u ap. Os. YJY-KYb JICKUT HA BEPXHEOJIMFOUeHOBbIX PH 
Hax, KaJIMak-Kylb —- Ha KOpe BbIBeTPHBaHusa KOPeHHbix mopoxax. Becbma 
BEPCATHO, UTO OHH TakKKe BO3HHKIM B pe3yJIbTaTe MWIaBHbIX TeKTOHHUeCKHX 
nporn6aun. 

K ocTaTouHbIM HOJIMHHBIM O3epaMm OTHOCATCA o3epa Tula osep Basan (pac- 
NOJOAKEHO B ApeBHeH NOMHe 3anaqHee MmantagcKoro o3epa), Byat-yvenkap 
H KouyOali-uenkap (B BepxoBbsx p. Hoxanpi-cy), JIoKyKeli u KypTy-KyJIb 
B HOMME K FOro-BOCTOKy OT rop Koxkye-tay wu Kona (y r. Koxyerasa). 

Ozepa xapakrTepH3yloTca Mavioli rlyOHHOU, NIOCKHM HOM, HU3KHMH Gepe- 
ramu. [Ipuypouenpr wH60 K NepBu4HbIM Nepeyriy6JleHHbIM Y4acTKaM JLOJHHDI, 
J460 MOAMPyKeHbI LeJIOBNa/IbHbIMH WJIeHDPaMH, CIlYCKAaIOLWIMMHCH CO CKIO- 
HOB, M00 Nepeyrly6eHb! Rebs WHOHHbIMH Tpoueccamu. Oco6OuHskom cTour 
rpyiua O3ep, OO/IbWell YaCTbIO KPYMHBIX pa3Mepos, pacnomaratolluxca no ne- 
pudepun Kaszaxckoro naroppa. Han6oee KpynHbIMH 43 HX ABIAIOTCA o3epa: 
Yarvipl, Kasu6ex, Ana6ora, KuIw-Kapon, YJIbKYH-Kapoit u Texe. 

XapakTepHolt OCOGeCHHOCTHIO STHX O3CPHbIX KOTORUH ABAReTCA Hx 6oOIb- 
uaa TlyOHHa Bpesa Hu GeccTouHocTh. CKAOHBI MpopesaHbl MHOTOUMCeHHbIVH 
JIOTAMH, HO BCJI€ACTBHE M&JIOH YCTOMUMBOCTH TPeTHUHDIX OCAAKOB, B KOTOpbIe 
BpesaHbl KOTOBHHBI, OHH CPaBHUTeJIbHO ObICTPO Pa3MblLINCh HM MpeBpaTHaAuce 
B NOOO BOAHHCTbIe MOBepXxHocTH. Tuy6una Bpesa KOTAOBHH B TOBepxHocTh 
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CTPYKTYPHOM PpaBHAHbI AocTuraer 15—30 Mm, a o3. Texe naxKe 70 M, OHM 3Ha- 
WHTCbHO PlyOKe He TOJIbKO COBPeMEHHEIX, HO HM ApeBuux AounH. Jno KoTvIO- 
BHHbI 03. Teke mepeyrsty6eHo Mo oTHOWeHuIO K ypesy p. Upromia va 20 . 

I]poucxoxMeHve KOTOBHH ellie HeXOCTaTOUHO BbIAcHeHO. Hexoropbie aBTo- 
PbI NpeANO/aratoT, YTO OHM CBA3AHbI C WpeBHet peywHou cerpio. K. B. Hukudo- 
poBa yTBepKLaeT HX TEKTOHHYeCKOe NPOHCXOMTeHHe. 

Ham KaxkeTca 60/lee MpaBONOAOOHbIM MPHHUMATb AX eJ1AWHOHHO-copo- 
Boe mpoucxoazeHHe. IIpotHs sposMOHHoro MpowcxoK Jenna CBUAeTebCTBYeT 
peskoe mMepeyrsyOeHue KoTIOBUuH. Mckm0uHTeIbHO TeKTOHHYecKCe Mpouc- 
XOKMeHHe TaKKe MaJIO BeEPOATHO, TaK KaK JHHILe UX Bpe3saHO B OTJOXKe- 
HHA 3HAYHTeJIbHO OoJlee ApeBHHe, 4eM OTJIOKeHHA, CJlaraloliMe CKOHBI. Tem 
He MeHCe MPHYPOYeHHOCTb TaKHX KPYNHbIX KOTJIOBHH K OKpaHHe Haropba 
H OTCYTCTBHe HX B Ooee CeBePHbIX paoHaX 3aCcTaB/AIOT Mpemnovlarath, 
4TO, BO3MOXKHO, N€PBHYHOe NOHHKeHHE, MOCYKHBIee MPHYHHOM O6pa3o- 
BaHHA COMOHYaKa, ObWIO TeKTOHMYecKOrO xapaktTepa. Ilom06Ho 6paxu- 
AHTHKJIHHAaJIbHO-rOPCTOBbIM TOQHATHAM B OO6acTH CBOJOBOrO NOAHATUA 
Ka3axcKoro  HalOPbA BO3HHKIH 4H 6paxH-CHHKJIMHa/IbuO-rpa6eHoBble 
OMyCKaHHA B O6sMacTH NorpykeHuA dyHwaMeHta 3anaquo-Cu6upcxofi 
nuiaTmopmbl. Ho onyckaHHaA 92TH ObWIM Maso amovuTygpl. Onn Bbl3sBaJH 
BOSHHKHOBeHHe MIJIOCKHX M@JIKHX BIaQHH, B KOTOPBIX OOpa30BaJIch MyXxJble 
coloHuakH. TIlocnequve B ycnOBHAX O1M3KOrOo 3ayleraHHA TPYHTOBbIX BOJ, 
CBOHCTBCHHOFO CHHKJIMH@JIbHBIM CTPyKTypaM, BCJleACTBHe ecbIALHOHHBIX Mpo- 
WeccOB HauaJIq HHTCHCHBHO yrulyOs1aTbca. B HeKOTOPHIX Cy"aAX MePpBHUHIM 
yrayOuleHveM, NOCJyKHBUIHM MIpHuHHON O6pas0BaHuA COOHYaKa, BO3MOKHO, 
Obl H ApeBHHe JIOKGUHbI CTOKa (Hanpumep, Kuru-Kapoii). C Apesuent oH- 
HOH CBA3aHO HW O3. Uarubl, HO, BUAMMO, B CHJIyY BbICOKO CTOAUIMX 3fecb rpyH- 
TOBbIX BOA NeqJIAWMOHHO-COpoBble NMpouecchl He MomyYWM WHpoKorO pa3BH- 
THA. 

B HacToslllee BpeMa Jed.1AMOHHO-copoBble BNaLUHbI HIpaloT ABHO OTPH- 
WaTeJIbHY!O POJb, APCHHPyA BOAbI c OOMbIOH TeppHTOpHA H, TaKHM O6pa3oM, 
G6ecnoesHo ee ocylman. 

Bowblloe KOJMYeCTBO MEIKAX KOTJIOBAH Cydbo3svoHHoro MpOuCcxoxK ReHHA 
(OuqankH wm OMaAKH) BCTpeyaeTcA Ha CKJIOHAaX, B Mpemzeax LOKOJIbHbIX 
PaBHHH HW Ha NOBEPXHOCTH CTPYKTYPHOH PaBHHHbl. O6bMHO ONM UMeIOT ray- 
Suny I—-3 M, WMaMeTp OT HeECKOMbKHX JO NepBbIX LecaTKoB MeTpos. JIHO ux 
Gonee YB1a2KHeHO, MOKPBITO 3eeHOH TpaBAHMCTOH, a HHOrMa H KYCTa PHHKO- 
BOH PaCTHTeJIbHOCTbIO. 

DOJIbLIMHCTBO O3€PHbIX KOTJIOBHH paccMaTpHBaemoro pavova B JeTHuIt 
M€pHO, NepecbixaeT, YaCTbh COXpaHHeT HeOoOMbWIOe KOMMYeECTBO COTeHOH HIM 
rOPbKO-COJIeHOH BOAbI HW JIHIUb HeOOMbiad YACTh O3CP NOAHOBOAHON ABASeTCA 
H B JI€THHH Ce30H HW HMeeT MpecHvio Boxy. K nocaweqHuM oOTHOCHTCA 
OOIBLIMHCTBO O3ep TeKTOHHMYeCKOrTO MponcxomAeHuA — rpynma 60poBCKHX 
o3zep: M. u B. Ye6aube, Boposoe, Ulyube, Koryp-kyab, o3epa Akuru-Aurn- 
CTaBCKOe, SepeHauHcKoe, Alina6yutb. 

Muornve o3epa HMeIOT CJlesbl KOe6aHvA YpOBHeH, BbIPAxKeHble HaHUHeM 
Teppac, OeperoBbIX BaJIOB H WHPOKHX, MIOCKHX NpHOpexKAbIX DaBHUH. O3epa 
OoposcKol rpynnbl uMetoT yo 5 reppac, a M. Ue6aupe maxe 6. Buemnne 
osepa (B. 1 M. Ue6aube wu ap.) uMeloT cieqyoulue Teppacet: I —2—3 mM: 
Ii —6—7 m; IIT—10—11 m; IV—15 m; V—25—30 m; VI—50—55 : 
mpnyem yxe IT Teppaca aBaeTca OOteH WIA BCeX O3eP, YKa3bIBad Ha HaJu- 
we €MHHOrO KpyNHoro BOMOeMA, PacuIeHeHHe KOTOPOTO MpoH3OLlJIO COBCeM 
HelaBHO. BuaMMO, paHbllle Hero MpOH30UIIO OTHIeHeHHe yaleHHOro o3epa 
JI>Kaiinak, ypoBeHb KoTOporo Ha 9 M HHKe OcTadbHBIXx o3ep H KOTOpOe 
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Meet y2Ke pA cOOcTBeHHbIX Teppac. C STHMH Ke O3epaMH COeAHHAJIOCb 
u 03. Boposoe, 0 4eM CBHeTeIbCTBYIOT Teppacbl Ha Mepemletke ByvoK-ray. 
He cospcem ACHOH ABJIAeTCH CaMaa BbIcOKan, VI Teppaca. MopdoulornyeckH 
OHa OTUeCTAHBO BbIpawKeHa Ha 10ro-BOCTOUHOM HaropHoM Oepery o3. M. Ue- 
Saupe, HM MpWMepHO Ha 9TOH Ke BbICOTe, 3anaqHee JlopodeeBKH, HaxOQUTCA 
(locKan TeppacOBHAHaA MOBepXHOCTb, NOKpbiTan OypbIMH CyrJIMHKaMH, TO 
HU 3aCTaBWIO BbINeIMTb ee Kak Teppacy. Ho no o6ulemy OO/IMKy 9Ta CTYIIeCHb 
Ila BHelIHeM CKiOHe rop Kokye-Tay O4eHb HaNOMHHaeT MpHaBKH xpeOTOB 
TaHb-laHa, T. @. HamOMMHaeT TeKTOHMYecKylo cTyneHb. O6Opazs0BaHa oOHa 
laJleOSOHCKUMH MOpOAaMH, CPaBHUTeJIbHO pacWieHeHa HW eCIM HU 3aJIMBalacb 
Y3ePpOM, TO IO CaMOMY KpalO, HM BO3HHKHOBeHHe ee C O3epOM, MOET ObITb, 
He CJleAyeT WH CBASHIBATD. 

Os. Illyube pacno.1ox%KeHo OCOOHAKOM HM BUAHMbIX CJIeOB COeCIHHeEHHA ero 
Cc ApyruMu o3epamu Het. Ho coeaHHeHve TeM He MeHee, OYEBHAHO, MPOMCxo- 
RHO 10 MepH@epHuH 1OxKHON OKOHeYHOCTH Trop. O3epo MMeeT MATb Teppac: 
I— 3—4 m; H—6 Mo; IJ] —9—12 m; IV— 17 m; V — 20—21 . I Teppaca 
MOUTH BCIONY 3aMellleHa mecuaHbIM GeperoBbim BaJioM. II u III Teppacpt tTak- 
Ke Z3AaMeLICHbI BaJIOM B CeBepHow uacTH O3epa. Ha 3anaqHOM HaropHoM 6e- 
pery O3epa BaJbl, HAOSOpoOT, OTCYTCTBYIOT H Teppacbl HMEIOT CKYJIbIMTYPHbIH 
xapaktTep. 

Bepxuue Teppacpt o3epa (IV u V) o6sanaior MHTepecHOH OCcOOeHHOCTHW. 
Ha tore OHM OTKPbIBaIOTCH B ApPeBHIOIO AOMHy KuibuakThl, NOAXOLALLYyIO 
6iM3KO K TOpaM M O3epy, H CKOpO TepsIOTCH Ha BHeIHHX CKOHaxX KoK- 
ye-Tay. 

B HacToslllee BpeMA O3epa pacMoJlaraioTcA Ha pasHbIx ypoBHAx. Bb. Ue- 
6aupe HaxonutTca Ha Bbicote 305 Mm; o3. Ulyybe — Ha BplcoTe 398, T. e. pa3- 
HkuUa HX ypoBHelt 93 mM. Haanunme BbICOKHX Teppac Ha O3epax CBHJeTeJb- 
cTRyet O HX 6oulee BbICOKHX ypoBHAX. Ho o3epa HMeIOT O4eHb OFrpaHH4eH- 
Hbiit BGAOC6op H 3a C¥eT ero He MOTH MOJYYHTb TaKOrO KOJHYeCTBA BODHI. 
BepostHee gcero, Boa Nonada ciofa no AomMHaM /[xKaHbl-cy, BbIxOAALLeH 
u3 03. JbKalinak u Kusapaaktbl, B KOTOpble OTKPbIBaloTca Teppacnl o3. Lly- 
ypero (puc. 1). Boda B 93TH AONMHbI Mora MonacTb B Mepvoy WHpoKoro 
o6renHeHuA fora 3anagHoh CuOupu (B cpeaqHeyeTBepTHuHoe BpeMa), Kora 
TaJIble JICMHUKOBbIe BOJbI 3aNOJIHAJIM WHpOoKHe JIOmKOHHbI cTOKa. B fasmbHeH- 
WleM IIPOH30lle ciaq BOXbI YaCTHYHO 3a CueT OCYLIeHHA TePppHTOpHH, 4a- 
CTHUH Ke BeleCTBHe MOMHATHH TeppuTopHu osep. B HacTosliiee BpemA 
yposBeHt o3. U[yupero Ha 250 Mm Bpllue Ha JIOKOMHbI CTOKa JI@QHMKOBLIX 
BOA, B KOTOpOH JexKUT 03. Uaribl M OTKYAa MocTynala Bo.a B OMMHYy Ku.tb- 
uyakTpl. Celigac MMTaHve o3ep NOAMepKUBAeTCA TIABHbIM OOpa30M 3a CyeT 
TPELIKHHDIX BOA, a BOMOPasebHOe MOsOKeHHe OOecMeuHBaeT, XOTA Ob! MOL- 
3e€MHbIN CTOK, YTO ONpeweiner UX BeCbMa MAaJIyIO 3aCOJIGHHOCTb. 

Mexazy o3zepamu Llyube u Boposoe HaxoguTca OObUIOe KOMMYeECTBO TOP- 
(PHHRKOB, B HacTOAIee BPeMA Ke PeIHKTOBBIX, MOACTHMAIOWIMXcA rosmy6o- 
BaTo-cepoit rinHoH. Bce sTo — 3aTopdosaBlivecnh O3epa, KOTOPbIe HMeJIM 
BeCbMa INMpOKOe pacmpocTpaHeHuve B MPOIWJIOM, BO3MOMKHO, HMCHHO B 3TOT 
“Ke TlepHOJ, HHTCHCHBHOrFO OOBOHEHHA. 

Beperosble BaJibl OTMeyaOTCA H WIA Apyrux osep, Tak, 3. HW. Kuup- 
WoBa OTMeuaeT OOMDbIIOH COBpeMeHHbIN GeperoBpol MecuaHbii Bal Ha SepeH- 
IMMHCKOM ogepe (puc. 5) uw pag (m0 5) ApesHux G6eperosbix Banos. O3. basH 
(1o T. M. Muxyannol) uMeer a6pa3HoHHble Teppacbi va BbicoTax 1.5—2, 
38—4 5—6 m. Ormeyatotca Takxe GeperoBble Balbl Ha 03. Aliqa6yab, rae OHH 
qocTuratoT BbICOThE 2 M, MpHyemM HWHOrda ObiBaloT CJIO%KXH‘IMH — JBOHHBIMU 
H Jake Tpolinpmmu. Bompiwioe KomMYecTBO GeperoBbIx BaJOB (Zo 15) Ha o3e- 
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pax Bysat-yeikap u KouyOati-uenKap ykasbiBaeT Il. [. Kopettuuo. Bepero- 
BbIe BaJIbI UH Teppacbl CBASAHbI YACTHYHO C TEKTOHHYECKHMH HM YaCTHUHO C KIH- 
MaTHYeCKHMH Koe6aHHAMH. 

O KauMaTuyeckux Koe6aHHAX rOBOpAT @akTbI TO MOHOFO BBICHIXaHHA, 
TO HanowHeHHA O3ep BOZOK. Tak, aia 03. Banu yka3biBaeTcaA ero MOUTH MO.I- 
Hoe Hcue3HOBeHHe B 30-x romax Halllero Beka. O3. MrremMeHb B Hatae CTO- 
MeTHA ClaBHIOCh OOvIHeM pblObl, a K 1936 r. OHO yKe BCe BbICOXO, Npu- 
ueM BbICbIXaHHe Wo nMocremeHHO. B HacToAlllee BpeMA OHO BHOBb HMeeT 


BOLY. 





Puc. 5. Lpesuve 6eperospie Baibl SepeHAHHCKoro o3epa. 


E. B. Ulauuep yka3bipaerT Ha HasM4He CleQOB ABHOH HeqaBHel perpec- 
cuu Ha 03. Afiga6yib, KoTOpad uKcHpyeTcaA ACHO BbIpaKeHHOH 6eperoBok 
JIMHHeH o3epa, yxKe OTCTYMHBUerOo OT Hee, H OMKMBICHHEM 3SPO3HH B IpH- 
YCTbeBbIX YaCTAX JIOFOB. 


OCHOBHbIe 9TaNbl HCTOPHH pasBHTHA peslbedpa 


BbipOBHeHHasl MOBePXHOCTh NaseosOHcKOH MaTPOpMbl B Me3030e Hatasa 
UCIIBITHIBATh TEKTOHHYeECKHE TBH KEHHA, ONPeNeIMBUIHe He3HAYHTeIbHbIe NOA- 
HATHA WOKOJbHBIX paBHHH Hu OlycKaHud SanagHo-Cu6upcKoh u TypralcKon 
BiiaqHH. PasHopogHoe crpoeHve KoxkueraBcko rapiObl, BKNOUaIOUeH Kak 
Jlonameosolickve Apa, Tak MW HWKHE- H BepXHeMaseosolickHe CKaquaTHle 06- 
PaMJICHHA, CBUeTeIbCTByeT O HEOAHOKPaTHOCTH YepesoBaHAA ropoo6pa30Ba- 
T@IbHbIX 9I0X, BbIZbIBABLIHX BOSHHKHOBeHHe BO3BbIIMICHHOCTeH HM, CJIeQOBa- 
T@JIbHO, O HEOMHOKPAaTHOCTH 9M0x MeHenenusalun. Takum oOpa3om, MeHenlex 
Ha BepXHenlaseo3oHCKHX CTPyKTypaX ABJAeTCA OouIee MOJIOJbIM, BepXHerla- 
qleo30licKO-Me3030HCKHM, a y¥acTKH ApeBHHX Aep, MHOFOKPaTHO MCTIBITEI- 
BaBUIMX MOceylOollve ABHKCHHA, MECTAMH, BO3MOXKHO, CYMIECTBEHHO He HC- 
(IbITbIBAJIH 3HAUMTEJIBHBIX MepecTpoek pesIbedha H, TOJIbKO HECKOJIBKO MeCHASACH, 
YCTOHYMBO Yep2%KHRAIN BbIPOBHEHHY!O MOBEPXHOCTD. CoxpaHuBUlveca HaJ0- 
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YKEHHBIE MYQIBJbI, BbIMOJIHEHHbI€e STHMH OCaKaMH, HEOCMOPHMO CBHAeTeb- 
CTBYIOT 06 OAHOBP€MEHHO BOSHHKABUIMX A@HaJIOMMUHBIX KOPOTKUX aHTHKU- 
HaJIBHbIX CTDYKTYpax, OV€pTaHHA KOTOPbIX NOKAa elle He ACHBI, TaK KaK MaJio- 
MOUHBIH MOKPOB TePIlMHCKOrO KOMIWIeKCa OCaAKOB ObICTPO OKa3aICA WeHy- 
AMPOBaHHbIM, a MCCTAMM Ha AHTHKJIMHAJIAX, ABHO TOMHMMABIIMXCH B IIpO- 
Wecce C€HHMCHTalMH, OH H BOBCe He OTMarasca. B pe3yibrate 6paxuckJlag- 
WaTbIh XapakTep @HTHKJIMHAJIbHBIX CTPYKTYP OKa3avIcn 3aMACKHPOBaHHbIM 
AMHEHHO-CKJ1aQ4UaTbIM CTPOCHHEM OCHOBHDIX, 6O/lee APeBHHX CTPpyKTyp dyH- 
laMeHTa. 

MHTeHcHBHas AHCIOWMpOBAaHHOCTh Nopog BEPXHero IaJleO308, BbINOJHATO- 
IHX HaJlOKECHHbIE MYJIbibl, CBHACTEIbCTBYe€T O 3HAYMTEJIbHO HalipsKeHHEIX 
BHKEHHAX B 3TO BPeMgA, 

B HauaJie Me30308 BHOBb HaYaJIMCb MOJBUKKH, KOTOPble B Mpememtax Kox- 
YeTaBCKOrO paHOHa BbI3BaJIM BO3HHKHOBeHHe BIaHHbl, BbITAHYTOH Mapad- 
A€JIbHO Kpaio TypraiickoH Bnagnubl, B HH30BbaxX H. Byp.ryxa. lpy6pi#, Kour- 
JIOMepaTOBbIN COCTaB C/10€CB B OCHOBaHHH YIvICHOCHOM CBUTbI HW aJOBHadIb- 
HbIX OCANKOB BEPXHeH CBHTbI, MepeKpbIBaloleH yrsleHOCHY!O CBUTYy p9T-Jella- 
COBOrO BO3PaCTa, CBHACTeJIbCTBYeT O 3HAUHTCJIbBHOM YKJIOHe MOTOKOB UH, cle- 
AOBATeJIbHO, O 3HAYHTCJIbHOH PaCWJIeHEHHOCTH pewbeha. 

Ilocae oTO%KeHHA Me3030HCKHX KOHTOMepaTOB Havaslocb BHOBB BbIpaB- 
NMBaHHe pelbeda HW BO3SHHKHOBeHHEe MMeHelweHa, Ha KOTOPOM B YCJIOBHAX 
*KaPKOFO UM BAAKHOFO KIHMAaTa POPMUPOBAAaCh MOLWLHAA KOPa BbIBETPHBAHHA. 

B mpotecce AabHehWwero pasBuTus pesbeda MepHosnl o6pa30BaHHA KOPbI 
BbIBeTPHBaHHA NOBTOPAJIMCh B BeEPXHeEM OJIMrOWeHe H M¥HoOleHe, HO BHOBb 
OOpa3z0BaBllaAcd TpeTHUHad KOPa BbIBETPHBaHHA WMea MOULHOCTH MeHb- 
UlytO, 4eM Me3030HCKas. HasMune sox Kopoo6pa3s0BaHusa B TpeTHuHOe Bpema 
CBHACTEIBCTBYET O TOM, 4TO pejbed) MaJIO MeHAJICA H COxpaHsa B O6lLeM 
PaBHHHHbI OOMK. TeKTOHHYeCKHe JBH)KCHHA B KOHIe IOPbl BbISBaIH 3HaUH- 
T@JIbHBIe OMyCKaHHA TePWUHHCKOH MWiaTpopMbl B OOacTH SanagHoh Cu6upu 
H Hayao MOUHOH AKKYMYJIAWMH MOPCKHX OCaJ{KOB Me30-Kalino30a. B Kouue 
cpeqHero O.THrOWeHa HM B KOHUe MIHOUeHa BHOBb MPOHMCXOAMIN TeKTOHHUe- 
cKHe JBuxKeHHA. /[BH>KeHHA B CpeHeM OJMTOleHe BbIZBAIM UsrHOanne mo- 
BePXHOCTH. 

B WeHtTpabHouw yvactu KoKyeraBcKoli rabl6pt NPOH30ULIN MOAHATHA, B pe- 
3VAIbTATe KOTOPBIX Oba CMbITa KOPa BbIBeETPHBAaHHH, NepHdepwyeckue xe 
WaCTH TIbIObI HCHbITaIH HeKOTOPOe OnycKaHHe (ceBepHbie OKpanup Tenn3- 
CKOH MYJIbAbl, IpaBobepexbe Mumma, cepepuan vacTh WOKOAbHOL PpaBHHHbI). 
B ONYWLeHHbIX YaCTAX COXPAHHWacb Kopa BbIBETPHBaHUA Ht NpOH3OUlWIa akKy- 
MY.TSLHH TDCTHUHbIX KOHTHHCHTAIbHbIX OCAKOB. 

B wWentpatbHol vacTH NOAHATHA HMeIM AUppepenuMpoBaHHbIli Xapakrep. 
Onyckaloulveca yuacTKH TakoKe 3anoJHAUch TPeCTHUHbIMH OCaKaMH, MpH- 
WeM HWOKHHE CIOH HX ABJIAJIMCh Ooee rpyObiMu, vem BepxHHe. UactTp Bna- 
AMH Obi/la HCNO/Ib30BaHa PeKaMH, BO3MOXKHO elle B BeEPXHemM OaHroweHe. Ho 
OTCYTCTBHE THMHYHOrO PeTHOTO aJIIIOBHA H MaJlaH MOLLHOCTb OCAaKOB CBHJe- 
TEIbCTBYIOT 0 HESHAYUTCIBHOCTH TeX Pe/[KHX NOTOKOB, KOTOpble HMeIM MeCTO. 

B MasIbHehiuemM B HeKOTOpBIX ClyuaAX BO BilaqMHax O6pa30BaIHCb O3epa, 
a TakeKe MpOOKalOCch 3alOJIHeHHe BIMAHH AeCMIOBHAJIbHbIMH PIMHUCTbIMH 
ocalKaMH. 

TekTOHWYeCKHe JBWKeHHA, HauaBLUMecH B IMIMOWene, MOCcTHTIM HanOonp- 
jueil HHTCHCHBHOCTH B KOHIe MVIHOWeHa M B Hayate YeTBePTHUHOTO BpeMeHH. 
B stor MepHod MpOH3OWJIM NOAHATHA HW ONYCKaHHA B BHe MOKaJIbHbIX CTPyK- 
TYP, CO3MaBIUHX YYaCTKH TOPHCTOrO pelIbetha (MeAKOrOpHH, MesKOCONOUHDIX 
HarOpHH WU Ap.) HW O3epHble Tly6OKHe BNaMHbI, OfpaHHYeHHble yacTo pa3u0- 
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Mam. OrpaHwyeHHoe pacnpocTpaHeHHe MOJOJbIX cTpyKTyp HO HeKoTOpoi 
‘CTeMe€HH NOBTOPHJIO XapakTep TaKHX Ke YKOPOYEHHBIX OpaxHcKaquaTbIX rep- 
WHHCKHX CTpyKTyp. B pejbede npoaBHIMch MOAHATHA B BHJe KyNOOB 
HM OyCKaHHA B Be BilagqHH. Kak NoKa3bIBaloT Ha6JOAeHHA, “alle BCero 
Kyowa HPHypOveHbI K rpaHHTHbIM MaccuBaM (roppl Koxue-ray, MNmau-ray, 
Tioxtbi, SepeHAHHCKHe 4 Ap.). ITO NocyKWO NpHYMHOH ycTaHOBJIeHHA MHe- 
HHA O TOM, YTO BO3BBIIICHHOCTH HMeIOT OCTATOUHbIH xapakTep mM BO3HHKJIM 
B CHJy KpaHHeH yCTOHYHBOCTH pas3HOCTeH rpaHHTOB K IIpoOueccaM BBbIBeTpH- 
BaHHf. EQHHCTBeEHHbIM OODACHEHHEM AaHHOrO ABJIEHHA HaM NpeacTaBneTcA 
CBA3b HOBCHIUMX NOAHATHH C OCe€BbIMH YaCTAMH HEKOTOPbIX ApeBHHX aHTH- 
KHHHOPHeB, B KOTOPBIX, KaK MipaBHJIO, H O6HamKaloTCA rpaHHTHbe apa. Ho- 
BekwiHe ABHXKEHHA YHAaCeqOBaH Apa TeplMHCKHX CTpyKTyp, HO B Cepep- 
Hom Ka3axctaHe, B YCJIOBHAX CPaBHATe@IbHO yxKe XKecTKOH KasleqoucKoll 
NaTPOPMbl, CAMH TePWUAHCKHe CTPyKTypbl B HeEKOTOPOH cTeneHH yHacweo- 
BalH KaJle@QOHCKHe CTpyKTypbil. Tlosromy rpaHurbl, HaxOZMBIUIMeCA B ADpax 
OONOBJIAIOUIMXCA AHTHKJIMHOPHEB, 3AMCTHO MIPHMOAHATHI. 

B CepepHom Kasaxctane 9TO — kaJleMOHCKHe rpaHuTel. B weHtTpasbHoM 
KasaxcTave, B OCeBbIX 4aCTAX TePlMHCKHX CTPyKTyp, TrepIlHHCKHe rpaHHThl 
CflaraioT ropbl (roppt Epemenb-Tay, Sgpei, Kyy, Basnayapcxne, Jlereneu 
H Ap.), KaJleMOHCKHe Ke, He OOHOBJABIUMeCA TpaHUTHble MACCHBBI O6pa3ytoT 
OGWHPHbic MIOCKHe MeHeMMVIeHbI. 

B mpegenax paBHHH Havaslocb 9PO3HMOHHOe pacueHeHHe, HO OHO ObINO He 
MOBCeEMeCTHBIM. Tak, B JOIHHax pp. Berexe u Mykkyp scrpeyeHbl meckn 
H raJieuHHKH, COdepKallve ayHy, rae mpeo6anator o6HTaTenH G6oOvIbIUHX 
pek c ObicTpbim Teyenuem. Ha cepepe u 3amage paiiona B 3TO BpeMa” OTvara- 
JaCh OAHOOOpa3sHaA TONMWa CYyrIMHKOB, cogzepxKawux Elasmotherium sibi- 
ricum (p. Kamkap6ait B 30 kM toxHee r. Koxyetasa), yKa3biBalollero Ha HWK- 
HEYeTBEPTHYHbIH BO3PaCT CYIVIMHKOB. CyrJIHHKH HMEIOT 4YaCTbIO O3epHoe, 
YaCTbIO AeJIOBHAJIbHO-NPOJIIOBHaIbHOe MPOHCXOKMeHHeE HM OCTHralOT HaH- 
Go/DWeH MOWHOCTH Ha JIeBo6epexbe Hmuma (20—25 m). B cpeqHeyverTsBep- 
THUHOe BPEMA MPOMOMKaeTCA PA3BUTHE PeYHOH CeTH, BOSHHKIWeH elle B HHK- 
HEYETBEPTHUHOe BPeMA, a TaKKe 3aKMaQbIBaeTCH HOBAA CeTh, IpHypouenHaa 
TlaBHbim O6pa30M K OKpaHHaM CTpyKTypHix mato. Tloroka wupoKo pa3- 
MBaJIMCh, CTeKaH H3 patoHa I]puupToiuiba B Typraiickyio HH3MeHHOCTb, a 
TaKKe Pa3MbIBalH CTPyKTypHoe TWwaTo no AeBoGepexbio Muinma, o6pas3ya 
CT€NHbie MOHHKeHHbIe MW1aTO. BecbMa BOSMOMKHO, 4TO NOTOKH HCHOMb30BaJIN 
HalpaBJIeHHA, ONPeCeIHBUIHecA ClaObIMH TEKTOHHYCCKHMH JBY2KeCHHAMH B 93TO 
Bpema. B MOMeCHT HHTeHCHBHOTO OOBODHeHHA Iora 3anagHo-Cu6upceKoli u Typ- 
TaHCKOH HH3MeHHOCTeH BOZa MPOHHKa NO ApeBHHM JomMHam Kuapuaxrel 
H J)KaHbI-cy TakKKe 4 B Itpenenn Ka3axckoro Haropbs, B Popbl Koxkue-Tay. 

B WeHTpasIbHOH YaCTH Me*KAypeuHbIxX MpOCTpaHcTs MposomKas0cb popMA- 
PCEAaHHe BOAOPa3AeJIbHbIX MOKPOBHBIX CYIIHHKOB Hw MepeoTIoKeHHe Gomee 
APEBHUX CYPIHHKOB, CHOCHMbIX B NOHH)KeHHbIe MpocTpaHcTBa. O cpeaneyer- 
BEPTHUHOM BO3pacTe BePXHeH YaCTH MOKPOBHBIX CYIIHHKOB CBUeCTeEbCTBYIOT 
Haxogku Elephas trogontherii. Taxum o6pa30m, mpollecc o6pa30BaHua 06- 
WIMPHbIX, MOULHbIX Je/IOBHaJIbHO-MPOJMOBHAIbHBIX WVIeH@OB MOKPOBHBIX cy- 
rMKHKOB, HauaBUIHMHCA elle B IWIHOWeCH-HHKHeYeETBEPTHUHOCeE BPeMA, MpONOI- 
*KaJICA WH B CpeMHeYeTBEPTHYHY!O 3NOXy, NPHBOAA K BbIPaBHHBAaHHIO NoBepx- 
HOCTb H 3aMOJIH€HHIO QOJMH WM BIatHH. K sTOMy Ke BDeMeHH OTHOCHTCA 
H OOpas0BaHve HekoTOpEix o3ep. Tak, J. C. Kusepanprep u apyrue cunrawr, 
YTO MHOrHe O3epa PaHOHa BOSHHKJIH MpH MeperopaxKuBaHHu ApeBHUX OJIN 
KOHYCaMH BbIHOCa eJIOBMAJIbHO-IIPOJIOBHaJIbHOrTO mpoucxoxgeHua. Hexo- 
TOpbhie H3 HHX, HampHMep 03. MmautTayckoe, B pe3ybTaTe MONOAHUTebHOrFO 
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NOAMPYKUNBAHHA CYPIHHKaMH JlaxKe HCMbITaIO HeEKOTOPOe MOBbIWMeHHe YPOBHA 
(na 8-—11 M BLilWe COBpeMeHHOrO). 

Hasmune JByX HaZMOUMeHHBIX Teppac B JOJMHAX CBUeTEbCTBYeT O WBYX- 
UHKIOBCM Pa3BHTHH OHH, CBOHCTBeHHOM BceMy paloHy. O6e Teppacpl xa- 
PaKkTePH3YIOTCA MAMOHTOBOH (payHOH, ycTaHaBJIMBalolleH HX BepxXHeyeTBep- 
THUHbI ~BO3pacT. UerBepTHyuHble OCadKH TpeACTaBJIeHbl B OCHOBHOM MOILI- 
HOH TOJIHel KapOOHAaTHbIX H YaCTHYHO 3aTHMCOBaHHbIX CYIIMHKOB, yKa3bl- 
BalOWUX Ha Mpeo6aawulni sacylWWIMBEI pexkuM. OTcyTcTBHe WIMpOKO pa3- 
BCTBICHHOH PeyHOH CeTH MOUTH WO BepXHeYeTBePTHYHOCTO BpeMeHH oOTIpeye- 
NHJIO HAKOMJIC€HHE MOLIHbIX TOJIL AeJIOBHaJIbHO-MpOJIOBMaJIbHOTO MaTepHaJla. 
TecHad CBA3b JIATOMOrHyecKOrTO H MHHepaJIOrMHyeckoro COCTaBa YETBEPTHYHDbIX 
ocakoB c 6o7ee JPeBHHMH MeCTHBIMH OpodaMH, WlOxad OKaTAHHOCTb 
H COPTHPOBaHHOCTbh MaTepHalla NOATBEPKAAlOT HE3HAYMTCJIbHOCTh Tepe- 
CTpOHKH pesbedba WOKOJIbHbIX PaBHHH, KOTOPaA HMeJla MeCTO Ha NPOTAKeHHM 
C HeoreHa, HECMOTPA Ha ABHOe OXKHBMCHHE SPOSHOHHHIX NpClleccoB B YeTBep- 
THUHOe BpeMa. KaumMaTHueckHe KO/eOaHHaA B YeTBEPTHYHOe BPeMsA BbIpa- 
KaIHCb, TAKHM O6Pa30M, B HeKOTOPOM OOBOZHEHHHM WM UCCyYWIeHHH TeppHToO- 
PHU, a TakxKe B MOXOOLaHHM HW NOTeMeCHHH KIMMATA. 

IIpu usyyenun TOpdaANHKOB B paloHe o3ep 6opoBcKOl rpynnbl OI 
yCTaHOBJIeHO, UTO BHU3Y NpeoOvlaqaeT Gepesa, peAKO BCTpeyaloTcA MHXTA, Clb, 
KeLp, BA3 H JIMcTBeHHIa. B BepxHelt 4acTH TOpcbAHHKOB pe3skKO NpeoOsalaerT 
cocHa. B HacTosliee BpeMH HaOslomaloTca MepwoMyecKHe M3MeHeHHA KJIH- 
Mata, ONpeleimiolive ycHieHHe M OCcMaOseHHe 2PO3HOHHBIX MpOWeccoB H KO- 
le6aHHA YPOBHA BOB B O3epax. 

Bpesanue pevHol cerH mpokoumkaeTca WM B HacTosee BpeMA; 00 9TOM 
CBUJeTeIbCTBYIOT POCT H yruly6uleHHe JIO%KKOBOH CeTH, PacwWJIeHAIOLWeH CKO- 
HbI JOJIMH, HaH4UHe MOPOKUCTOCTH HEKOTOPHIX PeK, UTO ABJIAeCTCH Pe3yJIbTa- 
TOM TIpoqouKalollerocad BO3AbIMaHua KokyerTaBcKoli rvIbIObI. 

Kak BHHO H3 Mameoreorpatbuyeckoro 0630pa, B ONHCbIBaeMOM PpalioHe, 
HauHHand C Me30308, PeuHaH CeTb He HMela WIHPOKOFO pa3sBUTHA, YTO OOyCsO- 
BIO H 3Ha4HTebHYIO KOHCepBallMlo pebeda. 

AvasIv3 HCTOPHH pasBHTuA pesbetba (prc. 6) OTUeTAHBO NOKa3bIBaeT Ha- 
MUMe HeCKOJbKHX 9TAIOB pelbedooOpa3s0BaHHA, KOra HalpaBJIeHHOCTb 
Npoweccos AeHyWaln pe3Ko MeHAaCb, HW MPMUMHb! STHX HOMeHeHHH OMpesei- 
JIHCb TVIABHBIM OOPa3sOM TEKTOHHYCCKHMH, a TaKKe H KJHMATH4CCKHMH KOVIe- 
6anuamu. MooxkKHO HaMeTHTb UYeTHIPe OCHOBHbIX 3Tala peIbepooopa3s0BanHaA. 

JlocpeqHeOAHrONeHOBHBIN, WI Me3030MCKO-HHKHETaeOreHo- 
Bb, 3TaAM—NepHog o6uleH W1aHalHH MOBepXHOCTH, Kora HMeJIO MeCTC 
ABHOe MPeBOCXOACTBO AeHYMalMOHHbIX MpOleccow Haw BeCbMa Ca6O MpOsB- 
JIABIUMMHCA TeKTOHHYeCKHMH IBHxKeHHNMH. HenpepbiBHO BO3OOHOBJAJICA 
pembed) MeHyalHOHHOH WOKOIbHON paBHMHbl H POpMUpOBatacb KOpa BHIBET- 
pHBaHua., Pa3spuTHe O6uIMpHOrO MOpcKoro 9OeHOBOrO OacceHHa MoO ee TMepH- 
(pepHH He HapylIHIO PaBHHHHOCTH pevbeha. 

CpeRHe€ONHFTOUVeEHNAHONeCHOBHIH 3TAN HayaJicd C KOHHA 
cpeaqHero omnroleHa H Obi BbISBaH MepBbIMH, OoIee WIN MeHee 3HadHTeJb- 
HbIMH JBHKeHUAMH, BbISBABLIMMH HeKOTOpylo Mepepa6oTky pelbeda, coxpa- 
HHBIIYIOCA WO cux Top. Ipons0lviM MWiaBHble NOAHATHA HW ONyCKaHHA JleHy- 
WaAUMOHHOH paBuuHEl. B o6macTax omyckKaHHH MOBepX KOPHI BbIBeTPHBaHHA 
OTNOKMICA MAJOMOILHIM NOKPOB KaMHO30HCKHX ocankKos. B o6jacTax NOdHA- 
TH NeHeMJeH, HAMpOTHB, CTal OUNLWaTbCA OT MOKPOBAa KOPhl BbIBETPHBAHHA, 
ZAIOKAINCh APeBHHe JOAMHDI, OO/bUIeH YaCTbIO NpHypOyeHHble K cila6o Mpo- 
rHYBIUMMCA BiaqHHaM; pacwieHeHHe BOOpasqe0B B MeCTaXx HaHOOUIbIUAX 
NOAHATHH MpHBeIO K OOpazo0BaHHlO BOMOPA3MeJIbHOTO ME€JIKOCOMOUHHKA. 
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Puc. 6. Peomoposornyeckaa Kapra Cespepnoro Ka3axctana. Maciuta6 1 + 2 000 000. 


J HOROADHA PARIMa CUCHCUACH) MOCTUMH C COXPUHHBINCHCH KOPOH BHIBOTPHBAaHHA, 2 OKO bHad paBMHNa (HeHCUeN), ONYLLEHHad B NAaTPOpMeHHDIX BHaAKHAaN, 3 — WOKOAbHa pakiuna (neHer4rici), 
OFROIRUELE Ha-Ho C Kaitiogonekoro WoKpoua; -f -- BOAOpAS ACAI MGKOCOHONMHK, 3 — ClpyKTypHasd WAaCTOBAS PaBHHHa Ha TpeCTHYHNIX MOoporax; 6 — HH3KOFOpbs, MCAKOVOPbM Ho XOAMULOphR: ¢ -- XOAMHCTDI 
HW CTOSOBOOCTATILOBLL pOAbed) CKOHOR Ha FPCTHUNIHIX HOpOdaXx; & — MCAKOCONONANK CKAOHOB PaSMbIBa LOKOAbHON paBHHHbl, 9 —- HHA APCBHHX AOAMIT WH BUAAHEbI, BEINOJHEHHBIC TPCTHUNDIMH OCaAKaMH,; 


10) pene Teppachl HW LHHIHa YeTBEPTHINbEX lod, 77 lodwMa, MecTaMH UOwMAa WH epBast Teppaca: 12 — 1pepnaa ogepHad papnuiia: 13 — TeKTOHHYNeECKHI yeTyH. 
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Feomopponozua Cesepxozo Ka3axcraxa 3i : 





BepxHeNJHOUCH-HU KHEYETBEPTHUHH A 3¥TAN BbISBAH Obi 
MOBTOPHBIMH, HO yxKe Oolee HHTCHCHBHBIMH TEKTOHHYCCKHMH JBHDKeHMAMH. 
BcsHHKJIH BOSBBILIeHHOCTH HM BIaQWHbI; MeECTaMM MlacrHuHble usru6nl pedop- 
MHPOBaBIJeHCA MOBEPXHOCTH CONPOBOKLAaHCh €€ PACTPeCKHBAaHHeM, BOZHHKIH 
Ppa3/1OMbl, CTaJla MepecTpaHBaTbcea rHgzAporpaduyeckas cetp, 

GerBepTuuHbi i 3TaN OXBaTbIBaeT YeTBepTHYHDI mnepvoy. Ha- 
PAY C MpOMOMKaOUMMHCA TeKTOHHYCCKHMH JIBHXKCHHAMH OovIbIIOe 3Ha- 
yeHHe lIpvoOOperator KIMMaTHYeCKHe KONeO6aHHA, BbISBAaHHble CMeHO BlaxK- 
HbIX MH 3aCYyUIIMBbIX 910X. OKOHYaTebHO OOpMHsach ru~porpaduyeckasr 


CeTb. ) 
KauMatuyeckHe Kovle6aHHaA MNpOAO/KAaloTcA WH B HacTOAee BpeMA, Bbipa- 


*KaAch B KONeOaHHAX YpOBHel o3ep. Oco6eHHO pe3Ko NpoABAAiOTCA KOue6a- 
HHA c nNepuonom 11—12 aer. 
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BHIBeTpHBaRHA CeBepo-Boctounoro Ka3axcrtana. IIpo62. cos, reonornu, 10.—II an- 
rou E. J, . H. Kasanan, B. B. Jlappos. (1952). Tlapannenuszauna tpeTH4Hblx: 
TOME PaBHAHHbIX HM TOPHBIX OOnacrel KasaxctaHa. Bectr. AH Ka3CCP, 8.— II] ykuH H.C. 
(1946). Onstr renetuueckoti klaccHPHKauuH pembeda. C6. «Bonpocni reorpaduny,. 
]1.—Anwmun A. JI. (1953). Peonorua CenepHoro Ipuapaaba, (Crpaturpadua u HCTOPHsI 
reojormueckoro pasBuTua). Tp. MOHIT. 
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rT Eor PA®’H UY EC KOE OB U EcCTBO C0 ”M 3 A | C P 


K. H, PEPEHUYK 


K BONPOCY O POJIM TEKTOHHYECKOLO SAKTOPA B PA3BHTHH 
OPOrPA®HH PYCCKOM PABHHHbI 


Tlocaegquue 10—15 ser o3HaMeHOBaJIHCb WIMPOKHM pa3BHuTHeM paOoT NO 
HCCeOBaHHIO riy6HHHOU reomoruH PyccKkou miaTdopMbl. OTH UccleOBaHHA, 
ONMpatolllvecsHt raBHbIM O6pa30M Ha ruly6oKoe OypeHnne, a Take reodu3u- 
yecKkHe paOorTbl, aH HCKJIIOUHTeIbHble TO CBOeH BaKHOCTH pe3yJIbTaTHI. 
C OHO CTOPOHbI, OHH OTKPbLIM HOBbIe HedTeHOCHble palOubl, a Cc Apyron, 
OHH O60raTHJIM TEOAOPHIO HOBbIMH JAHHbIMH, KOTOPble NO3BOJAIOT P1yO2xKe M0- 
3HaTb 3€KOHOMEPHOCTH TeEKTOHWYeCKOrO CTPOeCHHA HM pasBHTHA PyccKonw miarT- 
MOpMbI. 

PackpbITHIO 3THX 34KOHOMEePHOCTeli MOCBALLCHbI MHOTOYHMCJICHHbIe paoorbl, 
Cpe KOTOPbIX HeOOXOAMMO TMpexye Bcero Ha3BaTb HcceqoBaHuA A. JI. Ap- 
xaHretpckoro (ApxaHreapckuii wu ap., 1937; ApxanrenpeKui, 1947), 
H. C. Warecxoro (1946, 1948), B. B. Benoycospa (1944, 1954) nw pana apy- 
rux aptopos (baxkupos, 1954; TIucrpax, 1950; Pouos, 1949; Xanu, 1951). 

Her Heo6xOUMOCTH /lOKa3bIBaTb, YTO YCTAHOBJIEHHbIe B 3THX paoboTax 
3QKOHOMePHOCTH CTpOeHHA WH pasBHTHA PyccKoO MaT@opMbl WalekO BbIXO- 
AAT 3a PerHOHabHbie paMKu Bocrounoh Esponbl 4 MMerloT MpHHIANHaJIbHoe 
3HayeHHe JIA MOSHAHHA OOWIHX 3aKOHOB Pa3BHTHA 3CMHOH KOPbI. 

Pe3ysIbTaTbl COBPEMeHHbIX FeOJIOPHYeCKHX HCCeHOBaHHH BbIXOAAT TakKe 
3a PaMKH COOCTBEHHO FeOTeEKTOHHKH HM HMeCIOT MepBocTemeHHoe 3HayeHHe WIA 
pala CM@XKHBIX HayK H Mpexkse Bcero reomoposorun. 

Pa3BuTHe reoMOposlorMyecKHXx HCCeqOBaHHH 3a mocseqHHe SO—60 ser 
1WIO TOM MpeHMyllecTBeHHbIM BAMAHHeM ude B. B. Jlokyuaepa (1878) 
wu ocoGeHHo B. M. Jissuca (Davis, 1924), KkoTopble rlaBHy!0 pOJlb B POpMH- 
pOBaHHH pewbeda OTBOAMIN 9K3OreHHbIM MpolleccaM HM MperkMe Bcero peyHol 
3PO3HH HW aKKYMYJIAWHH. 

B uapectuoi tpuage JlaBpuca «cTpyKTypa-lipollecc-cTaquA» AKTHBHAA POJIb 
MPH3HaBaslaCb TOJbKO 3a «MpolleccoM», T. e. MeHCTBYIOWIMM B JaHHOM MmecTe 
dbaxTropom — 9po3veli peyHO! HIM eAHHKOBOH, 9010B0H HT. 1. «CrpykTypa» 
paccmaTpuBawacb J[9BHCOM Kak TaCCHBHOe TesIO, BIMAIOUee Ha pesbed CBOU- 
MH JIMTOJOPHYeCKHMH CBOHCTBAMH, CJIOHCTOCTbIO, YCJIOBHAMH 3aJeraHin H T. J. 
Pa3 NOXHABLUHCh B BYE MaCcuBa, Cylla 3aTe€M TePpMeJIHBO HCIbITbIBaJIa BO3- 
melicTBve BHEIUHHX TIpolleccoB, KOTOpble ee PpacWIeHAJIH, AeHYQMpoBaln 
B KOHIWe KOHIUOB HH3BOHJIM WO CTaqMH MeHerviena. 

Ha 3To cula60e MecTo KoHUenUHH J[aBuca yKa3bIBaJIH MHOrve HCccleqo- 
Batetu (Saerpuitelin, 1947; Mapxos, 1948, u ap.), H XOTA ee BAMAHHe cpedqu 
COBETCKHX TeOMOPooroB ocMabeo, HO BCe Ke OcTaeTCA elle CHJIbHBIM. 

IImpoko uspectruan pa6ota B. Ilenxa (Penck, 1924) cnoco6cTBoBawta 
IPH3HAHHIO BaKHEliWel POJIM TeKTOHHYeCCKHX ABMXKeHHH B (POpMHpOBaHHH 
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pejbetha rOpHbIX CTpaH, OMHAaKO B OTHOLWIeHKM paBHUH, M B YacTHOcTH Pyc- 
CKOH PaBHHHbIl, OHA He OKa3aJla CYULeCTBEHHOTO BO3eliCTBHA Ha Mo3HaHHe 
HX reoMopdouioruu. 

Heo6xogumo, OfHakO, OTMeTHTD, YTO Herb pam reomMopdouoros Halleli 
CTpaHbl yKa3bIBaJl Ha BaXKHYIO POJb TCKTOHHYCCKUX JBMKeHHH B pa3BUTUH 
pebea paBuuy. Cpegu uux MbI Ha3oBem VW. IJ. Tepacumosa, Koroppili B pa- 
Ae paGor (1946, 1948) orcraupaer Trouxy 3peHua 06 onpedensioulem BJHA- 
HHH TeKTOHHKH Ha *opmMupoBaHue oporpaduu Pycckol pasBHMHEl. 

K. K. Mapkos (1948) BpgpHHya Kak BaxkKHble MpoOemMbl reomopdo.ioruu 
u3yyeHHe HallpaBJIeHHOCTH, YHaC/JleqOBaHHOCTH H WHKIMYHOCTH B pa3BUTHH 
peslbeda, WIIOCTpHpyA CBOH MBbICIH HpHMepamu U3 PyccKoll paeHHHbl. 

Boubuioe BHAMaHHe 3aKOHOMepHOCTAM qopmupoBaHHA oporpaduu Pyc- 
CKOH paBHHHb! yenua H. WV. Huxonaes (1949) B cpoel pa6ote no HoBelimelt 
TeKTOHHKe CCCP, B koTopoi Ha MHOFOUHCIeHHBIX MpuMepax Opblwio NoKa3aHo, 
BO-Ne€pBbIX, CYIMeCTBOBaHHe HOBeHIWHX TeKTOHHYECKHX JBHKeHHH, MMeIOLIHX 
Govlee WH MeHee 3aMeTHOe BbIpaKeHve B pelbedpe, u, BO-BTOPbIX, MOMYepK- 
HYTO, UTO 3TH ABYXKEHHA HMeIOT An@depewUMpOBaHHbI XapakTep u yHacJe- 
AOBaHbI OT TEKTOHMYECKHX CTPYKTYp Pa3IH4HOrO THMa HU BO3pacra. 

A. I. 3exkens B pane pa6or (1945, 1948, 1953) nokasan saBucuMocTb 
HampaBJeHwH MHOrMx pek PycckoH paBHHHbI M CYWIECTBEHHbIX 4epT ee Opo- 
rpapun oT pachpeseleHHa TeKTOHHYeCKHX CTPyKTyp, ModyepKHyB pH 9TOM 
BaKHY!O POJlb H3yYeHHA Wawa OporHzporpadun Aa nosHanuA TeKTOHHUe- 
CKOrO CTPOeHHA PaBHHHH. 

OnpegereHHbId War Bneped B Mele M03HaHHA 3aKOHOMepHocTel cbopmu- 
poBaHHA Oporpa*uH paBHHH MpegcraBiaiotT paG6otn IO. A. MeumlepsKosa 
(1951 a, 19516), B KoToppIx on Mmpeanomu pasgqerenue Pycckoi paBHHHbl 
Ha S3OHBI MO CTeleHH MW XapakTepy MpOABJIeEHHA TeEKTOHHYeCKUX CTPYKTyD 
B pelbede. 

Heckosbko pa6oT, MOcCBAIeHHbIX aHaJIH3y TeKTOHMYeCKOH O6ycJOBVIeH- 
HOCTH COBPeMeHHOK opornuaporpaduu PycckoH paBHHHbI Kak B IeJIOM, Tak 
HM OTI@JIbHBIX ee PerHOHOB, ONyOIHKOBa aBTOp HacToale cratpu (1950 a, 
19506, 1953). 

Bee 2Ke, HeCMOTPA Ha OMpeseeHHble CABHTH B pa3spa6oTKe mpo6.leMbEI 
BJIMAHHUA TEKTOHMKH Ha (OPMHPOBaHHe OCHOBHHIX wepT Oporpaduu wu Mana 
rHXporpaduv, NpMXOAUTCA NpPH3iaTb, YTO MHOTHe U3 BbIABHHYTHIX 110 3TOMY 
BONPOCy MOJIOKeHHH HOCAT CJIHUIKOM OOH, HepeqKO MOUTH eksapaTuB- 
HbIM XapaKTep WH He COOTBETCTBYIOT COBPeMeHHOM CTeMeHH H3y4eHHOCTH TeK- 
TOHHKH PyccKoH paBHHHbl. M3BecTHo, uTo HapaAay C NPAMbIMH COOTHOLIeHHA- 
MH TeKTOHHYeCKHX CTPYKTYp HM Oporpadun, Kora aHTHKIMHAabHbIM CTPyK- 
TypaM COOTBETCTBYIOT BOSBBILICHHOCTH, a CHHKJIMHaJIbHbIM — HH3MeCHHOCTH, 
HMelOTCA MHOFOUHCJIeEHHbIe MpHMepbl OOpaTHbIX u Oomee CIOKHbIX COOTHOLIe- 
HHH, 4TO BbISbIBaeT OMPeNeJIeHHble COMHEHHA B CNpaBeJIMBOCTH NOOKeHMA 
06 onpedesmatolllel poOvlH TeKTOHHKH B CopMupoBaHHH oporpadun Pycckoli 
paBHHHBl. 

Bot nmoyveMy Mbl CUHTAe€M, 4TO Ha3pedla HaCTOATeIbHaAd HeO6XOAHMOCTD 
Gojlee MeTabHOrO PaCCMOTPeHHA BOMpOca O TeKTOHHYeCKHX 3aKOHOMePHO- 
cTAx C(OPMHPOBaHHA Oporpaduu u rugzporpadun Pycckoh papyunnl. Hactoa- 
Ulad CTaTbA MpesctTaBaeT coOoH nonbiTky Ooslee WeTalbHOrTO aHau3a 9TOTO 
CIOMKHOTO KOMMIeKca BOMpocos. 

[napHehiime mpeycTaBienua oO cTpykType Pycckol maaTpopmMpr u 3aKo- 
HOMePHOCTAX e€ TEKTOHH¥eCKOrO Pa3BHTHA, HMeIOWIHe CYWIECTBeEHHO BarKHOe 
3HaveHHe JIA NOHHMAHHA MpOMCXOMAeCHHA M HCTOPHUN pasBHTUA ee MOBepx- 
HOCTH, CBORATCA K CAeRYIONIUM: 


rere i 4 


2 


3 TeorpaduyeckHA cOopHHK, Bhim, X. 
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1. Pycckaad muaTpopMa xapakTepusyeTcH MBYXbAPYCHbIM CTPOeHHeM: 
HWKHHH sApyc MpelcraBsner coOoli cHIbHO MHCOMMpOBaHHble H MeTaMopOH- 
3OBaHHble MOpOLbl, MpeHMyllecTBeHHO MOKeMOpHiicKoro BO3pacTa, KOTOpbie 
CocTaBIAIoT yYHaMeHT TWaTPOpMb!; BePXHH sApyc MpefcTaBleH ToMWeH 
OCAOUHbIX MOPON, 3asleratoulHX NOYTH FOPH3OHTAJIbHO H JIMINb MeCTaMH Hapy- 
IWeHHBIX OoJlee pe3KHMH AMCIOKalAMH. 

2. Pycckxaa miaTbopMa o6samaer onpeseeHHol cTpykKTypHOH Aupdepex- 
Uvalluel Kak CKagquatoro (byHaMeHTa, Tak H OCafO¥uHOrO MOKpoBa, TO 
BbIPaKaeTcA B HaNMYMH CTPYKTYP Pa3IHYHbIX KMaccoB M COMOMYMHeHUA 
(IMT, BBICTYMbI, MOrpeOeHHble CBObI, aHTeKIH3bI, CHHCKJIH3bI, mporu6nl, 
BaJIbl, KYMOsla, PJIeKCypbI M T. 1), KOTOpble CCPOPMHPOBa/INCcb B Mpollecce reo- 
TCKTOHHYECKOFO Pa3BUTHA WaTPOPMb! WM Pa3sIMYaOTCA He TOJIbKO CTPpOeHHeM, 
HO H BO3PaCTOM, NOABH2KHOCTbIO H 3HaYeHHeM B HCTOPHM Pa3sBHTHA M1aT- 
(OpMEI. 

3. Ucropua reoTekToHuueckoro pasBuTua PyccKoi naT@opMb! ecTb HCTO- 
PHA BONHOOGPa3HO KONeOaTeIbHbIX IBYKEHHM 3eEMHOK KOPbI, B XOMe KOTOPbIX 
yCTaHaBJIHBaeTcH MOCTAaTOUHO OTUeTIMBaA NMepHoguuHOcTb. Becb KOMMMIeKC 
JIBYOKeHUM, HaUMHaA c KeMOpHsA, pacawaeTca Ha TpH 9TaNa (WMKsJa), Kax- 
fbili M3 KOTOPbIX HawMHaeTcA MporMOaHHAMH M1aTMPOpMbI UM pasBuTHeM TpaHc- 
rpeccnii H 3aKaHuMBaeTCa NOAHATHEM M OCyUIeHHeM ee. OTH 9TAMbI (MKB!) 
OJIYYHIH HasBaHve KA Te NOHCKOLO (HHKHEMAaeOsOlcKOrO), rep WH H- 
cKOro (BepxHemameosofickoro) H abu CKOTFO (Me30-KaitHOsOlcKOrO) . 

4, Uctropua reoreKToHuyeckoro pa3BuTuA Pycckoh nmaTpopMbl, HCTOpHA 
ee KONeOATEIDHbIX JBU2KCHHH, TeCHO CONps»KeHa c UCTOpHelt pasBHTHA OOpaM- 
JIAIOWUX ee TreOCHHKJIMHaeH. Tak, KaJIe@MOHCKHH 9TaM COMpssKeH C pa3BH- 
THEM YTeOCHHKJIMHaIH B CKaHIMHaBHM, YTO MOKa3bIBaeTCH MAKCHMA€JIbHbIM 
PaBHTHeM KeMOpO-cHJlypHlicKHxX OTJOKeHHH Ha ceBepo-saname MaTpopMbl, 
rePpUMHCKHM 3Tall CBA3aH C pa3sBHTHeM YpaJIbCKOH reOCHHKJMHAJIM, YTO Haxo- 
IMT cBoe MOATBepKAeHHe B MAaKCHMQJIbHOM Pa3BHTHH MepMO-KapOOHOBbIXx 
OTMOXKeHHH Ha BOCTOKe H B WeHTpe MiaTMOpMb!; albMMHcKMM sTAaM TeCHO 
conpsKeH c paspuTHem Kapxascxo-Kapmarckoli reocHHKIMHasbHOK o6sacTH, 
UTO HOKa3bIBaeTCA MA@KCHM@JIbHbIMH MOLHOCTAMH M€30-KaHHO3OHCKHX OTJIO- 
*KeHHM Ha tore Pycckow naaTpopMbl. B KamKAOM reOTeKTOHHYeCKOM 9Talle 
HanOoee NOMBUKHLI Te YaCTH WaaTcdOpMbI, KOTOPble pacmO/aratoTca MO Cco- 
CeICTBY C pasBUBalOllelicd Ha JaHHOM 3TaMe reOCHHKAMHAIbHOM OOMacTbIO. 

5. Ucropus reorekTrounyeckoro pasBuTua Pycckol NaaTPopMbl mpescTaB- 
naeT co6oll mpollecc ee CTpyKTYPHOrO YCJIOX%KHEHHA, B KOTOPOM HapsAyy C HO- 
pooOpas0BaHHbIMH Ha JaHHOM 9Talle CTpyKTYpaMH COXpaHAOTCH HeKOTOpbIe 
CyIeCTBeHHble YepTb! CTpyKTyp Wpesbiqymero stana. Kaxgpl HOBbI sTall 
Ppa3BHBaeTcA Ha OCHOBe IipebIAyllero, HacIeyA erO OCHOBHbIC CTPyKTYPHbIe 
B3AMMOOTHOIIeHHA, KOTOpbIe B XOe BOMHOOOPa3sHO KOMeOAaTeAbHbIX ABYKE- 
HHI aHHoro 93Tala BUAOH3MeHAIOTCA, MpHoOpeTaloT HOBbIe KavecTBeHHble 
oco6eHHocTH. 

Takum o6pa30M, reOTeKTOHHUecKOe pa3sBHTHe [laTPOpMbI xXapakTepH- 
3YeTCH OMpeeeHHO! HaNpaBJIeHHOCTbIO, KOTOPad BbIpaxkaeTca B yHacedo- 
BaHHH CYyIIeCTBeHHbIX YepT CTPyKTypbl Npewbilylero TreoTeKTOHHYeCcKOrO 
9Tala H ACHO BbIPaxKeHHOM H3MeCHUHBOCTHI, 3akIOUaIOllelicd B YCOKHCHHK 
CTapbIX CTPyKTYp H NOABJeHHi HOBBIX BCeACTBHe KavecTBeHHOrO cBoeobpa- 
3HA KOeOaTeJIbHbIX IBUKCHHH Ha HOBOM 9TAalle. 

TlepeuncseHHble 3ech OO1ve MO/O%KeHHA, XAPAKTepHsylOllve BaKHeHIIMe 
3AKOHOMEPHOCTH reOTeKTOHHYeCKOrO pa3sBuTHa Pycckol mMaaTopMbl, Mbl 
paccMaTpHBaeM KaK HCXOAHbIe JIA BbIACHEHHA POM TEKTOHHYCCKHX CTPyKTyP 
B HCTOPHH pa3sBHTHA HoBepxHocTnH Pycckoii paBHuHbt. AHaMs sTorO BoMpoca 
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Mbl HauHe€M C COMOCTaBJIeHHA COBpeMeHHOH oporpadun PyccKoi paBHuHbl 
C petbeom oKeMOpuHiicKxoro dbyHwamMeHtTa, HCXOAH u3 Boose ONycTHMoro 
NPe€ANOORKeHHA, UTO COBPeMeHHad OporpaduA paBHHHbI uM pembed KpucTau- 
JHYeCKOrO (yHaMeHTa OTPaxKaloT CYMMAPHbIi pesy/IbTaT KaK BCeX TeKTOHH- 
YECKHX ABH2KeCHHH 3€MHOH KOPbI, Tak H elicTBHA MeHyallHOHHBIX TIpOleccos, 
HauvHas, MO MeHbilleH Mepe, c KeMOpna. 


Oco6enHoctu oporHazporpaduyeckoro naana PycckoH paBHHHbl 


BHUMaTebHbI O630p runcomerpHueckolt KapTht PycckoH paBHHHbI m03- 
BOJIHCT 3AMCTHTb MHOrHe BeCbMa CYULECTBECHHbIe pa3s/IH4uHA B WilaHe ee 
oporpaduu u peyHolt cern. TIpexae scero o6patiaer Ha ce6A BHHMAHHe 10x- 
Had MOJIOBHHa PaBHHHbl, MpeACTaBJIeHHad 3aKOHOMepHO pacnomO*KeHHEIMU 
HH3MCHHOCTAMH H BO3BbIIMeHHOCTAMH. 

Saecb HMeeTCH IHpOKad Noloca Hu3MeHHocTell, IIPOTATHBAIOWIAXCA OT 
neabTb! JlyHaa to SM6nI. Ona TO paciiupserca Ha cOTHH KHJIOMeTpoB (ITpu- 
yepHOMopcKag, A30B0-Ky6aHcxaa, IIpukaiicnmiickas), TO MepexoquT B y3KHe 
nepempmyku (IIpHa3opcKan u Maupruckaa HH3MeHHOCTH), HO BCe 2Ke Bbifep- 
KHBa€T CBOE OCHOBHOE, WIMpoTHOe MpocTHpaHne. O6pautator na ce6a BHHMa- 
HH€ MCKJIOUHTEbHO MPOCTble, NPAMOJIHHEHHbIe HIM OB@JIbHbIe KOHTYPbI 3THX 
HH3MEHHOCTeH. TOJIbKO OfHa BO3BbILMeHHOCTh — CraBponosbcKas§ — BKAH- 
HHBaeTCA B STY NOMOCy MpHMOPCKHX HM3MeHHOCTeli, HO OHa HemocpedcT- 
BeHHO lipHieraeT K KaBkazy, NoAYepKHBad STHM CBOe HeKOe POmCTBO c NO- 
CIE HUM, 

B oxkKHO nonopuHe PyccKo paBHYHbI uMeeTcA ypes3BbluaHHo s060nbIT- 
Hast MOMOCa BOSBBILMeHHOCTeH H HH3MeHHOcTeH, MporaruBatouluxca or Kapnar 
no Ypana. Jlo6onbirHof yveprow# stoi nowoch sBaAeTCA TO, 4YTO BO3BBIILLeH- 
HOCTH M HM3MCHHOCTH [IpaBHJIbHO YepenyloTca, OOaat Np 3TOM 3aKOHO- 
MepHO BbIZepKaHHbIMH NpOCTHpaHHAMH. BosBbllleHHocTH 3anagqHol actu: 
IIpukapnatckas, Beccapa6cxas, Boabino-Tlogonpcxas, Tpuguenposcxas, 
Hloveuxui Kpsxk, wu IIpaauHenposckaa Hu3MeHHOCTS O6/laqaioT cormacHHMH 
CeBepo-3allaqHbIMH MPOCTHPpaHHAMH, TaKHMH xe, Kak Kapnatsi u Kapxas. 

B BocTouHow YacTH 3TOH MONOCbI HayMHalOT MpeoOsalaTb MepHAHOHaIb- 
Hble MpocTHpaHuA Oporpaduyecknx 9ulemeHToB, TakuMH mpocTupaHuaMH 
o6magaet Cpeque-Pycckan u Ipupomxcxaa BO3BbIWeHHOCTH, Oxcko-JloncKkaa 
HH3MeHHOCTb HM Husmennoe 3aBoukbe, NOYePKUBaA 3THM HeKY!0 CBA3b C IIpo- 
cTHpaHHem Ypaua. 

Oguako oporpaduyeckve npocTupaHua BOCcTOUHOM uacTHu PaBHHHEI Mepu- 
AHOHAIbHBIMH HanpaBJieHHAMH He UWCYePNbIBaIOTCA; 3ecb COXpaHAloTca ya- 
CTHYHO H CeBepO-3ananHble MPOCTHpaHuA, KOTOPbIM cslenyer Byry/IbMMHCKO- 
Bere6eesckad BO3BBIINeHHOCTh; 30eCb Ha6vlomalorca u WIMPOTHBIe mMpocrupa- 
HWA, XapakTepHble Aa O6mero Cripta. OHM cJIOBOM, BOCTOUHaA 4acTD 
PaBHHHbI O6laqaerT CO%KHbIM MWIaHOM, B KOTOPOM Kak 6bI MepeKpelulHBaloTca 
KaBKa3CKO-KapllaTCKHe HM ypasIbCKHe MpOcTHpaHus, YCAOMKHeHHbIe K TOMY 2Ke 
WIHPOTHBIMH JIMHHAMH, XapakTepHbIMy Ain [IpuKacnuiickolt HH3MeHHOCTH. 

OrMeveHHas rpymmMpopka oporpaduyeckux «unui pe3ko mosqYepKuBaerca 
HampaBNCHHAMH [laBHBIX peK STOH MOMOCbI paBHHHbl. Ha 3aname OHM CeBepo- 
3anamubie (J[Hecrp, 1O. Byr, Hxenp, C. Jlonen); manee x BOCTOKY peKH 
HauyHHaloT MpHOOperaTh MePHAHOHAJIbHbIe HanpaBsenna, KOTOpble yxKe 3a- 
MeTHbI y J[ona, elle pesye y L]Hpt c Moxieli, y Cypur, y Bonrnu mexgy Ka- 
3aHbIO H CraJMHrpanoM, a TakxKe y pp. Benoit u Ux. Onuaxo na poctoKe 
HMeIOTCA HM WWHPOTHbIe HaNpaBwleHHA pek, Kak y Ypana (Mexay Opexn6yprom 
M YpaJIbCKoM), HM CeBepo-3amaHble, Kak y Camapsl, 3a n [emmur. 


3* 
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Hakonell, elle oHa YepTa XapakTepHa JWIA OPOrpadun 1;O*KHOM MOJOBHHDI 
Pycckol paBHHHbl: OOWHPHble pa3sMepbl H OTHOCHTeJbHad MpOcTOTa KOHTYPOs 
BOSBBILIEHHOCTeH WH HH3MeHHOCTeH. Kaka H3 BO3BBbILICHHOCTeH KaK Obi Ha- 
cankeHa Ha CAHHbI OOWMPHbIN NPHNOAHATHIM WOKOIb, OOYCIOB/IMBaA OMmpene- 
NeHHOe Oporpaduyeckoe CAHHCTBO AaHHOM BOSBbILIeHHOCTH. 

CesepHaa nojoBuHa Pycckol paBHHHb! oOamaeT cieuu@uyeckKuMu Yep- 
Tamu oporpadun. Han6ouee cBoeoOpasHad veptTa 3ak0uaeTCA B OCTPOBHOM 
XxapakTepe BO3BbILIeHHOCTeH, TO COOpaHHbIX Kak Obl B IMPJIAHbI, TO pa3s6po- 
CaHHbIX B OJMHOUKY MO OOWMPHbIM MpocTpaHcTBaM HH3MeHHOCTeH MH paBHHH. 
Oco6eHHO THNMYHO pasBuTa 3Ta «OCTpoBHas» oporpadua B IIpu6aaruKe, HO 
OHa JOCTaTOUHO XOpOllo BbIpPaxKkeHa TakKe HM Ha Oe/lOMOPCKOM ceBepe H 
B WeHTpe PycckohH PpaBHHHBl. 

BcMaTpuBasch B 9TO, Ha NepBblit B3rIAZ, XAOTHYeCKOe YCTPOHCTBO MOBepx- 
HOCTH, H@JIb3H He 3AME€THTb HaJIHUHA ONpeACVICHHBIX HallpaBJleHul oporpaduye- 
CKNX H ruaporpaduyeckux snuHuH. [Ipexye Bcero oOpaulaioT Ha ceOa BHHMa- 
HHe CeBepo-3anaqHble MpocTHpaHHA, KOTOPbIM NOAYHHAIOTCH THMaHcKHit 
kpax, Kanuy Kameub, Takxe MypmManckui Geper Koapckoro nmovlyoerposa. 
Sromy Ke IipocTHpaHHio mo_unHsioTca Cepepuan J[BuHa co cBoel oOmmup- 
Helle HA3MeHHOCTHIO H p. Me3eHb c Baikou, wu p. Onera, a TakKe 3a/MBbI 
Beroro mops — KauganakwcKkas, Onexckan uw J[Bunckas ryOpl, H One KCKHH 
MolyocTpoB. Takoe Ke HalipaBJleHHe COXpaHAIOT Ha 3HAYATeIbHOM IIpOTAKe- 
Hun pp. Batka, Berayra u Boara or Ulep6akosa go TPoppxoro. 

BropbiM MpuMeyaTeIbHbIM HallpaBJleHHeM OporHAporpad@uyeckux HHH 
ceBepHOoH NoJIOBHHbI PyccKoli paBHUMHbl ABJIAeTCH CeBepO-BOCTOUHOe, KOTOPOTO 
IIPHJepKHBAIOTCA MHOrHe BO3BbILIeHHOCTH: BesopyccKkas, Cmovlencko-Mo- 
CKOBCKad HW ee NpomOuKeHHe — KauncKxo-J[Murposckag, a TakxKe rpsap Ta- 
mmuckas, Yrauuckan wu Bastmatickan. CeBepo-BOCTOUHOMY HallpaBJieHHIO CJe- 
mytor Take pp. Cyxouna, Boryerna u Bosra (or Sv6uosa yo Hlep6axosa). 
JIIO6ONbITHO OTMETHTb, ITO B 3aMaHOH YaCTH paBHHHbI ITH CEBEPO-BOCTOUHbIEe 
HalpaBJIeHHA OCTeMeHHO TepexOAAT B WIMPOTHbI€, KOTOPbIMH xapaKkTepu- 
3ytotca [lomecckan Hu3mMeHHocTp c [IpunatTsw, JlutoscKan o3epHaa rpaza, 
p. Sanagquan JiBuHa u PuHCKHH 3aJMB. 

Jia 3amaqHow 4vacTH paBHHHbI, B ocoOeHHocTuH IIpu6anTuKu, He MeHee 
THINMYHbI TAKKEe HW MePHAMOHAbHbIe HampaBJeHHA, KOTOPbIM cJlenyeT Pwk- 
CKHH 3aJ1MB, MOHWKeHHe, 3aHsTOe O8epamu Iickosckum Hu Uyzckun u pp. Be- 
JHKOH wu HapBok; MepHAvOHabHOe HallpaBseHve COXpaHAIOT AOJMHbI JloBaTu 
H BowxosBa. 

BecbMa XapakTepHb! Me€PpHHOHAJIbHbIe NPOCTHPaHNA VIA BOCTOUHOH, MIpH- 
ypaJIbCKOH, 4YacTH PpaBHHHbl. Takoe HampaBsieHue uMeroT Batckue yBavibl, 
BepxHeKaMCKas BO3BHILICHHOCTb, Ha 3HAUMTeIbHOM MpoTAKeHHH pp. Kama 
u Ilevopa u pad Apyrux pex. 

- BecbMa pacnpoctpaHeHHoi uepToi oporpadun Pycckoli paBHuHbl 
AKIACTCH ACHMMETPHA CKOHOB, BbIPaKalollancd B TOM, ITO YacTO HabvO- 
WaeTCH OHH CKJIOH KPYTOH, B BHe ycTyNa, a MpOTHBONOOKHIA Mmpemcras- 
JIGH TOJIOTHM CKaTOM. Oco6eHHO pe3ko 3Ta YepTa BbIpawKeHa Y MHOFHX BO3- 
BbIIUeHHOCTeH 102%XHOH MOJIOBMHbI PaBHHHbl, Ha TO OOpalilatH BHAMaHHe 
A. H. Anyunn (1895), T. WV. Tanduipes (1922), A. A. Bopsop (1948), a eme 
paHbute K. M. Bap (1856). 

OnHako cJleqyeT OTM€THTb, YTO ACHMMeTPHA CKAOHOB pacmpoctTpaHeHna 
Take H y BO3BbINIeEHHOCTeH CeBepHOH NMoAOBHHEI Pycckow paBHuHnl. Hasn- 
YHe OMHOCTOPOHHHX YCTYNOB M3BecTHO Ha Bawyalickoi BosBbillienHoctTu, Cu- 
‘LYPHHCKOM [laTO, OcTOHCKOM Bo3BbIlleHHOcTH (IlaHanpBepe), Jlyxckol, 
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Kypsemckol, Kanycxo-J[mutposcxolt, Konoticko-Hangomexkon, JlenmancKkon, 
Benomopcko-Kysolicko H ApyrMx BO3BbIWWeHHocTAX IIpHOanrHKn, WeHTpa ¥# 
cepepa PycckoH paBHHHBl. 2 

TlouqBoUA HTOrH paccMOTpeHH!O Mana Oporuzporpaduun Pycckoi paBHHHHT, 
MbI MOXKEM OTMETHTb HaJIHdve B HEM TaKHX OCHOBHBIX HalipaBleHHi (puc. 1): 
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Puc. 1. Hanpapaenue opornzporpaduyecKkux JMHHH HM rpa- 

HHILbI CTpaTHrpapHuyecKkuXx KOMIVIE€KCOB Pyccxou paBHHHbl. 

J—rpauuua cuaypa, 2—rpannua kap6ona, 3—rpanuia Meza, 4—rparnua 

nepMu, J—rpannia lope, 6 — rpanuia nateorena, 7 —Tpanhya Heorena, 

S—rpaHnua MOPCKHX YeTBEPTHUHBIX OTAOKeNHH, 9 — oporpaduyeckne 

ycetynbi, /0—rpanvua sBepxhero jeBona, //—npOcTUpaHHa BOSBbILICH- 
HocTei, /2—npocTupaHHaA HH3MeHHOCTeH. 


1) cepepo-3anamHoro, oco6eHHo xapakTepHoro AJA loro-3anaqHoH H Oe- 
JIOMOPCKOM “acTel PaBHHHbI, NOMYHHEHHOe 3HayeHHe STO HalipaBeHve HMeeT 
Ha BOCTOKe; 

2) MepHQHOHabHOrO, BeCbMa XapakTePpHOrO VIA BOCTOYHOH, Mpvypavib- 
CKOM 4aCTH PaBHHHbI, a TakxKe Aa []puOanTuKyH; 

3) ceBepo-BOcTONHOrO IWHPOKO pacmpocrpaHeHHoro B OacceliHe BepXHell 
Bourn « Cyxoup c Boryergou; 

4) WHpoTHoro, HawOoee THNMYHOrO JIA 102%KHOH MPHMOPCKOH MOWOCHI 
HU3MeHHOcTell, a Tak%Ke JIA 3aNaqHoH uacTu paBHuHbl uw [[pnOarTuKn. 
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TpyAHO AONycTuTb, YTOObI STH, BbILepxKHBAlOLWHecA HaNpaBAeHUs oporpa- 
(pPHYECKHX 9JIEMeHTOB H pekK PycckKOH paBHHHbI ObliM cryyaliHbimu. Bepnee 
OyReT MpeAmooxwKenve, 4TO OpornAporpa*uyecknit naan Pyccxo paBHuHbl 
onpezeieH KAKHMH-TO yCJIOBHAMH, IIPHYHHbI KOTOPbIX BeEPOATHee BCerO HCKaTb 
B OCOOeCHHOCTAX TeKTOHMYeCKOH cTpyKTypbl Pycckoit maaTpopMbI; mosTOMy 
Mbl MepelemM K PaCCMOTPeHHIO CTPYKTypHOro Ilana ee. 


OcHOBHbIe yepTbl CTPpyKTyPHO-TeKTOHMYeCKOro naaHa Pycckow muiaTpopMbl 


CorlacHO COBPpeMeHHbIM aHHbIM, Pycckaa naaTdopMa npescraBaserca 
riyOoko AupdepenupowanHok Ha CTPyKTYPHble 3IeMeHTb! PasMYHOTO CTpoe- 
HHA, BEJIMYMHbI, BOSpacTa HW 3Ha4eCHHA B HCTOPHM pasBHTHA WiaTpOpMbl. Ita 
CTpyKTypHad AnddepenuvalluA OXBaTbIBAeT HE TOMbKO OCAaMOUHDI exon 
MIaTPOpMbl, HO W ee KpHCTaiMYeckHH yHWaMeuT, KOTOPHI BeeACTBHe 
3TOrO OOalaeT HEPOBHOCTAMH OOJIbIUHX AMIIUTY, O6pasylOWHMu CJO*KHbII, 
rIyOOKO pacWI€HHeHHbI peabed. 

Hopeliiiias CBOMKa OCHOBHBIX (PerHOHaJbHbIX) TeKTOHMYeCKHX CTpPyKTYP 
ava B «TekTonuyecko Kapte CCCP», u3qanHoit B 1953 r. nog pegaKkuneli 
H. C. IWarcxoro. Ucropua pa3BuTua 3THx cCTpyKTyp u310x%KeHa B paboTax 
H. C. Ularcxoro (1945, 1946), P. M. TIncrpax (1950), M. B. Myparosa 
(1949), A. A. Baxupopa (1954), I. X. Auxenmreiina (1953) u paaa apyrux 
ABTOPOB. 

JlaHHble 0 pedbetbe KpucTaiM4ecKoro tbyHZaMeHTa MOXKHO HaliTH B pa- 
6otax 9. 9. Poruann (1947), B. B. Murrapy u M. M. Touactuxunoft (1952), 
A. A. Tpodumyxa (1950) u pane apyrux pa6or. 

XOTA KlaccCHUKaAA TEKTOHHYCCKUX CTPYKTYpP W1aTopMbI Oplia Hayata 
ye B paOorax A. IT. Kapnunckoro (1894, 1919) u A. I. [lapnospa u nanpute 
paspaOatpiBanacb A. JJ. Apxanrenpcxum (1934) u H. C. Ilarcxum (1946), 
OMHAKO 3a MOCMeLHve TObI MOObITO MHOTO HOBbIX (PaKTOB CJIOMKHBIX WH Pa3Ho- 
O6pasHblx CTPyKTYPHbIX CooTHOIWeHHH Pyccko# nmaTdopMbl, He yKnapIBato- 
INHXCA B MpeWIOXKeHHbIe CXEMBI. 

OrmeTHM BaxkHelilHe perHoHabHble cTpykTypb! Pyccxol nuatTcbopMpt 
(puc. 2). 

OOsactw nowHATHH dyHamenta. Ul urb, mpencrapiaioule coool mor- 
HATHA KPyNHbIX M@CCHBOB KpHCTaJuIMyeckoro (byHaMeHTa, BbIBeECHHbIX Ha 
AHEBHY!O MOBePXHOCTb. CyllecTBeHHbIMH 4YepTaMH IWMTOB ABJIAIOTCA: MAKCH- 
MaJIbHad YCTOHYHBOCTH B TeEYeHHE HECKOJIBKHX FeOJIOPHyeCKHX 3P, MAHHMAJIbHbIe 
AMILIHVTYAbI WH CKOPOCTH KOJIeOaTeJIbHbIX JBHKeHHH, O6slalaoulux mpeoba- 
Watollleh TeHeHWNeH K NOAHATHAM. 

Baarulickuit wut (puc. 2,/) o6amaer o4enb csIO*KHOH CHcTeMOM BHCI0- 
Kalu, OMHAKO TOCcnOACTBYIOULMe MpOcTHpaHuA ero cKAawyaToro KomMmseKca — 
ceBepo-3alafHble; TAKHMH Ke MIPCHMYLLECTBeEHHO CeBepO-3aNaHbIMH MPOcTH- 
PaHHAMM OTIHYAIOTCA H OOee NO3AHHe pa3sJIOMbl KaK BHYTPH IWMTa, Tak u 
OrpaHHYMBalollive ero KOHTYPbI, OCcOOeHHO Ha ceBepe. Pa30MbI, orpaHnun- 
Balollve ero C l0ra, HMeiOT WIHPOTHbIle MpocTHpaHHUsA, a Cc BOCTOKa — ceBepo- 
BOCTOUHbIe H MepHAHOHAaJIbHbIe. 

YkpanucKnh wuT (prc. 2, //) Tome oTrmMyaercA OYeHb CAOMKHOH CUCTeMOII 
OKeMOPHHCKOH CKIaquaTOCTH, HMeIOUlell MePHAMOHaJIbHbIe HM CeBepo-3anar- 
Hble Mpocrupanua. Pa3ioMaMyv B KOHIe JOKeMOpuiickol Spb H B MocAenyio- 
Ive TeOTeEKTOHHYeCKHe 9NOXxH YkKpaHHCKOMY UIHTY Ob MpHDaHbl COBpemMeH- 
Hble OYePTaHHA; MpOcTHpaHHA TWaBHbIX Pa3JIOMOB: CeBepo-3ananHble (10 
rpanuue c /[Henposcko-Jlonelkow BragquHoi), MepHAHOHAaJTbHbIe (Mo rpaHue 
c [Ipunarckoi pranuuolt). 
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Baucrynp pyHamMenTa npedcraBAwrT co6ok MOMHATHA KPyNHbIx 
MacCCHBOB CKlagquaToro KpHcTasimueckoro dyHaMeHTa, Ha KOTOPEIX OCafO4- 
Hb uexon He mpeBbluaeT 500 M MOLLHOCTH. TeorekTOHH4ecKHH PpexKHM BBI- 
cTYNOB XapakTepH3yerca YepeqOBaHHeM BOCXOAAIWMX H HAMCXOMAIUAX ABH- 
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Puc. 2. CxemMa OCHOBHBIX TEKTOH"4eCKHX 9eMeHTOB KPHCTainMyecKoro § dyHwamMeHTa 
Pycckoit naatpopmpt. (Ilo A. A. Bakuposy). 
Jlerenaa Kaptn: J—ulMTh, 2Q—cKAOHSI ULMTOB, J—BbICTYME, 4—ckaOHbL BbIcTynOB, d—norpe6eHHble CBOAH, 
6—BHCUIHAR TpaHnila pacnmpocTpaHeHuA TePUHHCKHX CKAAAVATHIX coopyxenwa Ypaaa, 7-—rpanuua TIpenypaab- 
ckoro nporv6a, 8—sBHeMHAR TpaHHUa LOHEUKOTO TEPUHHCKOTO CKAAAMATOTO COOPYKEHHA, J—o6aacTb norpe6eH- 
HOrO repuHHcKorO ckaaquaToro coopyxeHHs, /0 — BHeMHA TpaHuua pachpocTpaneHHa cOAMHOH TeEKTOHHKH, 
J1—30HDI Baaonog_O6HNX NOAHATHH B OCAOYHOM KOMIMAeKCE. IipearopHie Kpaesbie mpornoni: A —Ipes- 
ypaapckua, 6 — Meyopcxna, B — Aszoso-Kyéanckuhk, [ —TipauepHomopcxni, Boaoaaiickaa, PeakHuckan 
HT. A. —cCTpyKTypHbe cKBaxHHBI. Lladpopple (pHMcKHe H apadckHe) H 6ykpeHHbie O603HaNeHHA Ha KapTe 
OroBopeHbl B TeKCTe. 


*Keuuli c MpeoOakakvemM MepBbIx; MOSTOMy OcaMOUHDIt YexoM sfecb HeOONb- 


WIOH MOULHOCTH; Jd Hero THMMYHO OTCYTCTBHe pAa APyCcoB, OTeJIOB, 


@ MHOrga MW WebIX CHCTeM. 
Boponexckuit Bbicryn (puc. 2,///) — clowKHad CHcTeMa jokemMOpuHiickow 


cKlalquaTocTu, HMeeT Mpeo6lagalolllee ceBepo-3amayHoe MpocTupaHve, B TOM 
}Ke HalipaBJleHHH OPHeHTHPOBaHbl KOHTyPbl MACCHBa. 
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Beslopycckui Bbicryn (puc. 2,/V) kpucTasimueckoro (yHiaMeHta, Kak 
u Boponexckuii, B HanGouslee NPHNOAHATOH YaCTH MOAHUMaeTCH BbIlle ypoBHA 
Mopa. Bpicryll HMeeT aCHMMeTpH4HOe CTPOeHHe: 10r0-BOCTOYHbILi CKIOH ero 
Kpyie CeBepo-3anakHoro, Mosoro Mepexoxaulero B JlatTBHiickuli mporn6. Opo- 
rpatbuyeckan ocb Besopycckoro Bpicryna OpHeHTMpoBana B IUMPOTHOM Ha- 
MNpaBeHHH, MpHOMKaAch K CeBepo-BOCTOUHOMY, 

IlorpeO6eHuble CBOAD, K KOTOPbIM MOMKHO OTHECTH MOCTATOUHO 
OOWMpHble OOacTH NOAHATHH CKaqounOro (yHamenta, norpe6eHHoro nox 
Oolee HIH MeHee 3HaUMTeIbHO! TowULell OCAaNOUHDIX MOpoy, (HECKOJIbKO COT 
MCTPOB, HepeKo OovIbUIe THICAYH). TeoteKxronwueckuil pexuM norpe6eHHbix 
CBOAOB XApaKkTePH3yeTCH Pa3sBHTHeM IIPCHMYUIECTBEHHO HMCXOJAILNX JBIWKe- 
HUM B Haase PeEOTeEKTOHHYeCKOrO WHKa WH Wpeo6aqaHvemM BOCXOAAULHX IBI- 
XKCHHH B KOHL ero. 

Tokmoscknit cpog (pyc. 2,V) pacnostoxen B BOLOPAa3AeJIbHOH OGwacTH 
pp. Moxma u Cypa; Kpucrasimuecknii (byHqamMent B Han6oviee NpHNOJHATOK 
YacTH CBOMa HaxofMTCA Ha rayOnue 800 M HuxKe ypoBHA Mops. CKOHEI cBosa 
NOrpyKaloTca CpaBHUTebHO NOIOrO, Oco6eHHO K ceBepy. OpnenTupoBKa 
AJHHHOH OCH CBOZa MepHMOHaIbHan. 

CpeqneBowkckuit =(Camaposyxcxkuli) cpox (puc. 2, VII) Haxonutca 
B OCHOBaHHH PKuryleli H pactpoctpausAetcs Ha tor ro MexKAypeublo Cyppl 
4 Bourn. Pny6nna 3aneranua dyHnameuta oxono 1500 Mm ymxKe YPOBHA Mops, 
B TO BPeMA Kak B IipWJleraroulMx BMaAMHax OH HaXOMNTCA Ha rvlyOuHe cBHIIUe 
2500—3000 mM. Cesepuprit kpaii coma Kpyroi (Kurysesckuit cO6poc) vw mouTH 
WIHPOTHOrO MpOCTHPaHHA, OMHAKO JWIMHHAaA OCb CBOMa BLITAHYTa B MepHAHO- 
HaJIbHOM HallpaBJIeHHH. 

Tarapckuit cBoa (puc. 2,V/I) pacnonaraerca nox Byry.IbMuHcKo-Bee- 
GeeBCKOli BO3BbIIIeHHOCTBIO H IIpOTATHBaeTCA B CeBepo-3anaHOM Hallpap.te- 
HHH Bob Batku kK r. Korerpyny. B nan6ovlee NpHMOAHATHIX YacTAX (yHa- 
MCHT HaXxOJHMTCA Ha rilyOuHe MuHyc 1500 mM, nonwxKascb B CTOPOHbI Ipuie- 
raioulux BratHH oO 2000—2500 mM. Cesepo-3anagHoe mpoxouKenue Tatap- 
CkOrO CBOJa HepeKO BbINeIAIOT MOM Ha3BaHuem Korteabyuyeckoro cBola 
(puc. 2, V/). 

Bakupcexuli cpog (puc. 2,/X) nomeutaercs B ocHoBaHuu Ydumckoro 
niato. [Ipeqnonoxenve 0 HaIMUNN 3fecb BBICTyMa MOKeMOpuiickoro (dbyuAa- 
MeHTa ObiIO BbICKasaHo BrepBble A. TI. Kapnuncxum. Bewkupcxuii cao Bbl- 
THHYT B MCPHAHOHAJIbHOM HallpaBJIeHHu, MapasiedtbHo Ypasly wu orgesieH oT 
Hero [Ipegaypanpckum Mporn6oM, cuJIbHO CyYXKeHHBbIM 3/ecb. 

CraBponovIbckHli CBOX JeKUT B OCHOBe CraBpoOnOJIbCKOli BOSBBILIeHNOCTH. 
B ormune oT MpeAbIAYUIHX CBOMOB, BO3pacT cKaquaToOCTH KOTOPbIX JLOKeM- 
OpHiicknii, cKaquatocTh cbyHmaMeuta CrasponoibcKoro cBoza uMeer mave- 
o3o0lickuit Bospacr. IIpocrupanuve cBoxa loro-BocTouHoe, lapaswiebHoe Bovb- 
momy Kasxa3y. 

Tumancknit (pac. 2,X) u Toneyxuii kK p aK mw MpeacrapasioT cKauaTEle 
COOpyKeHHA HWKHE- MH BepXHela/leOsolicKoro BO3pacTa; Cularaijoliue ux mM0- 
POABI OTHOCHTE/IbHO MaJiIO MeTaMop@usoBaHbl. JloneuKuii Kpa% B  1oro- 
BOCTOUHOM HalpaBJleHH Norpykaerca WH WepexouT B Norpedennpiit JlonetKo- 
MadroblilltakcKvlt KPA. 

O6sacTu norpyxkenva dyHyamenta. Bna uy pI (CHHEKIH3bI) mpescrasB- 
ASIOT COOOH OOMHPHbIe O61acTH OTHOCHTeIbHO rly6oKoro NorpyxKeHUd CK 1a 
waToro KpucTaWMyecKoro PyHAaMeHTa IWIMTbI, TeOTeEKTOHHYeCKOe pa3BHTHe 
KOTOPbIX XapakTepH3yeTca MpeoOsaqannemM NorpyKeHH B TeyeHHe HecKOup- 
KHX TeOJIOPHYeCKHX MePpHOAOB, a HHOrAa H IP, OTHOCUTeIbHO OObIIMMU 
AaMIWIATYRAaMH HH CKOPOCTAMH BePTHK@JbHbIX KOTeOaTeIbHLIX BU KeHHI, 
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a Take OOIbIUMMH MOIIHOCTAMH OCaQOUHbIX OOpa3z0BaHult u nowHOTOH ux 
paspesa MO CpaBHeHHi0 C BHICTYNaMM uM NorpeOeHHBIMH CBOZaMH. 

Mockosckas Biaquna (prc. 2,/) Han6onee o6ulMpHasn u3 BnaqHH Pycckoli 
MaTPOPpMbI, 3aHHMalolllad MpoctpaHcTrBo mMexazy BanraiickuMm wtMTom Ha 
ceBepo-BocToke, BesopyccKHM BBICTyNOM Ha 3anmaye, BoponexckHM Ha wre, 
ToKMOBCKHM 4 TaTapcKHM cBOaMM Ha BOCTOKe u THMaHCKHM Kps2>KeM Ha 
cepepo-BocToke. J\IMHHasd OCb BNaHHbI OPHeHTHPOBaHa B CeBepO-BOCTOUHOM 
HallpaBJIeHHuH. 

lna3sopckaa BiannHa (puc. 2,4) pacnonaraetca B o6mactn BatcKo-Kam- 
CKHX BePXOBbeB K BOCTOKy OT TaTapcKoro u K ceBepy oT BaiKupcxKoro cBo- 
nos. Bnaguha u3yyena elle c1a6o. 

Menekcecckasd Biaquna (puc. 2, 5) pacnonaraerca B o6actu Cpeanero 
TlopovxKbA, BKIHHHBaAch Meany CpegueBowxKcKHM CBOJOM Ha 10ro-sanaye Hu 
Tarapckum u Bankupcxum Ha ceBepe u BOCTOKe; Ha 10ro-BOCTOKe MepexoUT 
B IIpukacnmiicxyio snaguny. JoxemO6puiickuit dyHyamerr Haxogutca Ha ray- 
6uHe OT 1800 yo 3000 M. 

IIpukacnuiickaa Bnaguna (puc. 2,2) pacnosaraetca B OcHOBe OAHOMMeH- 
HOH HM3MeHHOcTH. KpnecTammueckui dyHaaMeHT rvly6OKHMH ONOpHbIMH 
CKBa2KHHAaMH elle He BCKPBIT H HaXOJUTCA, NPeAMOJIORKUTeMbHO, Ha riyOuHax 
nopaaka 5000—6000 m. CeBepo-3anaHble HW CeBePpHbIe CKJIOHbI BMAaHHbI OC- 
JIOKHEHLI CepHeH yCTYIOB, HMeIOWIHX COpocoBbiii XapakTep HU WIMpOTHOe mpo- 
CTHpaHHe 0 ceBepHomy OopTy Bnagunbl (7KaqoscKui ycryn) um mouTu mepu- 
AMOHAaJbHOe MO 3aNagHoMy Gopry (Cranuurpagckuit c6poc). 

Aluenposcko-Jloneykaa Bnaguna (puc. 2,6) Haxogutca B o6nactu IIpn- 
MHeMPOBCKOH HH3MeHHOCTH, pacnOJlaraich Mexy YkpavHCKHM LIMTOM Ha 
oro-3anage H BopoHexkKcKHM BBICTYMOM Ha ceBepo-BocToke. Kpucrasmueckui 
(PyHaMeHT B OCeBOH 30He HaXxOJHTCA Ha ray6uHe nopanka 4000 m. Cxsonpl 
BNaHHbI TOKE OCOMKHEHA! CepHel cOpocoB, OPHeHTHPOBaHHbIX B ceBepo- 
3alaHOM HalpaBJieHun, 

IIpwyepHomopckan BiatvHa orpaHwyHBaer YkpanHcKu WHT c tora. 
OpHeHTHpoBaHa B WIHPOTHOM HanpaBseHHu. Cxkaagquarpiii dyHmaMenT ee 
IOXKHOH, TaBpuyeckol, vacTH, NPeANOOKATeMbHO NaleosolicKHit. 

As30po-Ky6aHckas BaqvHa ABJIAeTCA KaK Obl BOCTOUHBIM NMposouKeHHeM 
TIpuyepHomopckou. Tlaneo3olickuh Bo3pacr ee cKMamquatoro dyHAaMenta J0- 
Ka3an. IIpocrupanue BMaMHHbI 10ro-BOcTOUHOe, MapamietbHoe Kaska3y. 

ITporn6n B npekedax MAATH MpenctraBrator co6oH o6acTH 
OTHOCHTeJIbHO HerviyOoKHx MOrpy2KeHH, ABJIAIOWIMXCA KaK ObI CeAOBHHAaMH 
Mey BLICTYMaMH MH CBOJaMM KpHcTasMyeckoro dbyHnamMenta. Jia ux pe- 
%KMMa XapakTepHO NpeoOMaqaHve HUCXOAAWIUX ABH KeHH Ha MepBbIX 9TaMax 
reorekToreHe3a H MOMHATHH — B 3aKJIOUNTeJIbHOM. 

YsIbAHOBCKHH Mporu6 (puc. 2,2) pacnomaraerca Mexay TOKMOBCKUM H. 
CpeqHeBOJPKCKHM CBOJaMH, HMeA MOUTH MePpHAHOHATbHOe MpocTupaHue. 

IIpunatcku mporn6 (pue. 2,6) pacnomaraetca Mexgy YkpavHCKHM LIH- 
TOM 4 BeslopyccKHM BBbICTYNOM, HMex MOUTH WIHpPOTHOe MpocTupanue. 

JlaTBulicku mporu6 (puc. 2,a) npotaruBaetca Mexay BenopycckuM BbI- 
cTynoM uw BaJiTHicKHM WIMTOM B WIMpOTHOM HalpaBJieHHH. 

Opwuiauckui nmporn6 (puce. 2, 6) pasxenanet Benopyccxni u Boponexkckun 
BBICTYNbI KPHcTaMyecKkoro PyHTaMeHTa. 

O6Mactu NpexropuHyx (KpaeBbIx) BNAAHH MpencrTaBlAIOT 
co6oH mepexogHble oT W1aTmopM K TOpHbiM OOMacTAM 30HbI, OTHGaIoUulHecH 
BeCbMa ry6OKHMH NorpyXeHHAMM CKJamquaToro, KpHcTasiMuecKorO dyHa- 
MeHTa Ha OTHOCHT@/IbHO Y3KOM (HECKOJIbKO JleCATKOB KHJIOMeETPOB) I1po- 
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cTpaHcTBe. OcamouHble OTJIOKeHHA, 3aNOJIHAIOWMe NpesropHble nporuonl, 
JOBOJIbHO CHJIbHO JHCIOWMpOBaHb!, OcOOeHHO BON3H rop. 

IIpenypasibcKkand Bawa NPOTAPHBaeTCA BAOJb 3alaqHbIX CKOHOB Ypaa, 
pasieAACh NOMepeyHbIMH NOAHATHAMH Y«dumcKoro mato u_ [lomogo0Ba 
Kamua Ha Tpu uacTu: Berpcko-Cumckuit, Cpiipenckui u TleyopcKuit mpornont. 

IIpenqkaBKa3cKad BMaquHa MpOTArHBaeTcA BAOJIb CeBePHbIX CKJIOHOB 
6ombuoro Kapka3a u pesiemsetca CraBpomouIbckKMM CBOOM Ha Be 4YacTH: 
Tepcko-Kymckyto # Ky6anckylo BnayuHbl. 

[]pukapnatcKan BiagqnHa paciO/laraeTcaA BUOJIb Ce€BePO-BOCTOYHOTO Kpan 
Kapmat, MapaJiieibHO STOMY TOPHOMY COOpyKeHHl0, 

TaKOBbI OCHOBHbIe YepTb! TEKTOHHYECKOH CTpykKTypb! PyccKoH naaT@opMpl. 
TlepeuvcsleHHble 3/leCb CTPyKTYPbl ABJIAIOTCA PerMOHAJIbHbIMH, pacmOJlaraio- 
IMMHCH Ha OOJIbUIMX MpOcTpaHcTBax HU, YTO BaKHO MOAYepKHYTb, OOWMMU 
Kak Jia (PYHLaMeHTa, TaK HW AIA OCAMOUHOTO MOKpoOBa IaTPOpMbl. 

CaelyeT UMeTb B BUHAY, ITO, HECMOTPA Ha OlpeyevleHHble ycmexv B M3y4e- 
HHH TEKTOHUKH eBporelickol uacTH CCCP, sce Ke HeKoTopble ee YacTH H3y4e- 
HbI OUeH HeAOCTATOUHO, ITO OTHOCHTCA Hpexe Bcero kK ceBepHoli, J[BAHCKO- 
Meseuckol, uacTu miaTdpopMbl, a TakxKe BatcKko-Kamckoli, crpoeHve KOTOpbIXx 
H3BeCCTHO JIMIb B CAMbIX OOUIMX YepTax, OMHAKO OOWMH CTPyKTYPHbIM M1aH 
PycckoH maaTdopMbl OOpucoBblBaeTcaA MOCTATOUHO OpeeseHHO. 

Ilpu comocraBleHHH CXe€MbI TeKTOHHYeCKOH cTpykTypbl Pycckow mrar- 
opMbI c ee OporHAporpaduyeckOH cxXeMOH HeJIb3H He 3aMeTHTb onpeeen- 
HOrO COBMaeHHA BO MHOFHX CJ1yYaAX STHX TAaHOB. 

Tak, WmpoTuble mpocrupanua TIIpuyepHomopcxKoli, A3o0Bo-Ky6aHcKol 4 
IIpukacnuiickoh HH3MeHHOCTeH NOTH WO WeTaleH corlacoBaHbl c NMpocTupa- 
HHAMH COOTBETCTBYIOWUX Boaqun. Tpocrupanua Eprenefi 4 Bo3BbILMeHHOCTeH 
O6mero Cripra copnamaior ¢ NpOCTHpaHHAMH TeKTOHHYeCCKHX ycTyNoB, oOpam- 
JIMIOUMMX CeBepHble WH 3ananuble cKOHH! TIpukacrniicko# Bnaguupl. Jlaxe 
peKH, BCTYMad B OOacTb YKa3aHHbIX BAHN, MeCHAIOT pe3KO CBOM HalpaBJie- 
HHUA Ha WHPOTHbIe WH O.IH3KHe K HUM, Kak 9TO JetaioT Ypaa, Kyma, Jou, 
Jinenp u Op. 

Cepepo-3anaguble mpocrupanua Bosptno-Ilogonpcxoh, IpugquenposcKou 
BO3BbIWeHHOcTel, Jlonemkoro Kps>Ka wu IIpnaqHenpoBcKOH HH3MeHHOCTH, 
a Take pp. C. Jlonna, J[nenpa, IO. Byra u J[Hecrpa BecbMa coBeplleHHO 
corlacyloTcd ¢ MpocrupaHuAMu Takux cTpyKTyp, Kak JloneyKHH mMporn6 Hu 
Jluenposcxo-Jlonelkaa Biagquna, a Take Yxpaunckni wut u [puxapmar- 
cKad BiaqHHa. 

Henp3a He O6paTuTh BHUMaHHA Ha HeCOMHeHHOe cCoBMayenve MpocTHpa- 
Hutt TIonecckoit Hu3MeHHocTH u IIpunatu c [I[punarckum nporu6om, beaopyc- 
CKOH BO3BbIWeHHOCTH c Besopycckum Bbicrynom u IIpu6antruiickow Hu3MeH- 
HocTH c JlaTBulickuM mporu6om, a BepxHero Teyenud J[Henpa c OpilaHcKkam 
Mporv6oM. 3aMmeTHo TakxKe coBMaweHHe CeBepO-BOCTOUHBIX mpocTrupaHHAlt 
Mockosckolt BrayMHb! C HalpaBsIeHHAMM MHOFHX BOSBHIIeHHOCTeH WH KPyMHbIX 
pekK STOH TeppHTOpHH. 

Ha6monaetca ocTaTOuHO MHOTO coBnameHui mpoctupanul oporpaduye- 
CKHX JIMHH H peK B 3aBomxKbe u IIpuypamse: ByryapmuncKo-BemebeescKott 
BO3BbILIeHHOCTH c TaTapcKum cBogom, ?Kurysieli co CpemHeBoOJDKCKHM CBO- 
JOM; HanpaBsenni pek: Besas, Cum, Cpiipa, BepxHaa Kama u BepxHad 
Tleyopa c IIpenypampcKxum mporn6Oom ut. &. 

OnHYM CJIOBOM, coriacoBaHHOCTh HanpaBsleHni oporpatuyeckux JIMHHH 
MU MHOFHX TlaBHbIX peK C MpOcTHpaHHeM OCHOBHBIX CTpykTyp PyccKo# maar- 
(POpMb!I HaCTOJIbKO B OOUIEM BeJIHKa, UTO MbI HE MOKEM He IpHuTH K BBI- 
BOTY O CYILeCTBOBaHHH MpHYHHHOH cBa3H MedKLy HUMH. Browne mpaBomep- 
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HbIM 6yeT 3akI0OUeHHE O TOM, YTO OCHOBHbIe YepThI Oporu“Aporpaduyeckoro 
miaHa Pyccko paBHMHbI O6yCJIOBIeHbI ee CTPyKTYPHO-TEKTOHHYeCCKHM T1a- 
HOM H, CJI@NOBaTeIbHO, TEKTOHHYeCKHH GakTOp urpaeT ONpPeeAIOMy!O POJb 
B POPMHPOBaHHH OCHOBHBIX YePT MOBEPXHOCTH PaBHHHHl. 

BaxkHeliiliad pOb TEKTOHHYeCKHX CTPyKTyp B PopMupoBaHuH oporpadun 
Pyccko paBHHHbl IIPOABIAeTCA TaKKe H B H3BECTHBIX (bakTax MPAMbIX CO- 
BMaleHHi MOMOKUTEIbHbIX H OTPHIUATeJIbHbIX SJIEMeCHTOB OporpaduH c Novio- 
2KHTEIbHbIMH M OTPHUAaTeJIbHbIMH THMAaMM TeEKTOHHYeCKHX CTpyKTyp PyccKol 
naaTpopMH. Takve MpxAMble COOTHOLIeHHA OCOOeHHO UWIMpoKO pacmpocTpa- 
HeHBI B IOKHOM MOMOBHHeE M1aTPOpMbI. Tak, 2aBHO H3BeCTHO MpxAMOe coBIa- 
menve IIpunuenposckoit u IIpnasosckohH BosBpilieHHocte c A3o0so-Ilogomp- 
CKHM «TOM, a IIpuanenposckol, TIpuyepHomopcKoi, Ky6aHo-As3o0sckoili 
u IIpuKkacnuickOoh HH3MeHHOCTeH C COOTBETCTBYIOINMMH BlaqHHaMH. 

Vi3zpectHo Tenepb, ¥TO B OcHOBaHHN IIpuBommKcKOH wu ByryabmMuHcKo-Be- 
jeGeeBcKoli BO3BBINICHHOCTeH HaXOMATCA mMorpeOeHHbie CBOAORbIe NOAHATHA 
KPHCTamHMYecKoro dyHamMeHTa — TokMoscKoe, CpeHeBosKcKkoe uw Tarap- 
ckoe, B TO BpeMA KaK NOX HH3MeHHBIM 3aBoumKbeM paciiovaraetca Meute- 
KeccKad Boaguna. [Ipeo6mananveM HH3MeHHOCTeH oTIMYaeTCA TaKxKe H Mo- 
CKOBCKanA BManHHa, ocoOeHHO 8 
ee ceBepHol, Beromopckoi, 4a- 
ctu, Torma Kak Boponexckuit 
BHICTYM MpeACTaBJIeH BOSBBILeH- 
HOCTBIO. 

Takum o6pa30M, eCTb focTa- 
TOUHbIe OCHOBaHHA TOBOPHTb O- igqgy 
TOM, YTO OMpezeaioulee BIHA- 

HHe TEKTOHHYUCCKHX CTPyKTyp Ha a 
cdopmMupoBanne oporpadun BbIpa- 
wKaeTcn Wake B NPAMBIX CO- 
OTBETCTBHAX 110 10 XK 
TEIbHHX CTPYKTYP BO3- 
BHIINGHHOCTAM H OTPH- 3999 
WaTeIbHHX CTPYKTYP 
HHUSMECHHOCTAM, T, €. MOK" pico 3 Oporpadua Pyccko papHunst u peabed 
HO TOBOPHTb O HaJM4uHH MpAMOH ee tbyHamenta Blob 30° B. 2. 
OPOTeKTOHHKH Ha Pycckon PaB- {— ocanounwh Komnaekc, 2— KpucTanaueckhit byHAaMeHT. 
HHHe, OnHako, roBpopa o MpAMoH 

OPOTeKTOHHKe, CIehyeT HMeTb B BUY OTHOCHTEbHbIN XapaKTep COOTBETCTBHA 
oporpaduu TeKTOHHYeCKHM CTPYKTypaM H, B YaCTHOCTH, pelbedy KpHcTaJJH- 
yeckoro (yHaMeHTa, 

I]pexae Bcero HeOOxOJHMO NOMHHTb O CyIIleCTBeHHOH pasHHlle B aMIIVJIH- 
TyMax KoNe6aHH peibeda KPHCTaMM4eCKOrO (byHZaMeHTa H COBpeMeHHOH 
nopepxHocTH Pycckoit paBHHHbl, Ecm Ha MOBepXHOCTH STH aMIVJIMTYAbI CBA 
JLOCTHTalOT HeCKOJIbKHX JECATKOB MeTPOB WAH, He TaK yK YacTO, ABYX-Tpex 
COTeH MeTPOB, TO KOJe6aHHa BRICOT KpHcTasMuecKOrO (pyHAaMeHTa JOCTH- 
TaloT MHOTFHX COT H, OYeHb YACTO, ThICHY MeTpoB. JIA WNWOCTpallHH CKa3aH- 
HOFO TIPHBeeM COBMeLIeHHbIe NMpopHuH COBPeMeHHOHM MOBePXHOCTH HM PeJlbe- 
cba KpHcTanmyeckoro dbyHTaMeHTa MeKALy Oneccot# au Jlennunrpagzom 
(puc. 3). 

Bo-BTOphix, ceqyeT HMeTb B BAY, ITO, KaK MpaBUJlO, KONTYPbI HO3eM- 
HOro pesibeda MH COBpeMeHHOH oporpadun He COBMELalcTca. Tak, Cpeque- 
Pycckast BOSBBILWICHHOCTh 3Ha¥HTebHO OOWIMpHee Bopouexckoro BBICTyMAa, 
pacnpoctTpaHsetca Kak Ha CeBep, B o6sacTb MockoBcKoH BNaQMHbl, TAK HW Ha 
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tor, B cropoHy Ps3anH0-Caparosckoro mporu6a. YKpawHcKHit WMT TOKe He 
coBMelijaetca MomHOcTbIO ¢c BouptHo-[lononbcKol BOSBBIMeHHOCTbIO; mocel- 
HAA 3AXBaTbIBAeT UacTh JIbBOBCKOH BMaQHHbI, Tora Kak ceBepHan YacTb 
IWHTa 3aX00HT B OOsacTb Ilomeccko Hu3MeHHOcTH. Ocb Han6ouHurero no- 
rpyKeHHA KpHcTadiMyeckoro yHAaMeuta J[Henposcko-Jloneukolt BuaxHHbt 
NpOXOAHT, MpHMepHo, no wHHHH Tlontasa — JloxBuma, Torga Kak oporpadu- 
yeckand ocb I[puquenposcKoit HH3MeHHOCTH MpoxoAUNT no AomMHe J|Henpa. 

TakumM O6pa30M, TOBOpH O MIPAMbIX COOTHOIIeHHAX COBpeMeHHO!l opo- 
rpadun HW pelbe@a kKpucTatinyueckoro (byHRaMeuta, CaeaqyeT HMeTb B BHILY 
He COBMeILeHHe HX KOHTYpoB, a OOlMee COOTBeTCTBHe OOslacTeH NOHATHH 
BO3BbILeHHOCTAM H Hao6opor. 

Hapaay c MHOrOUHCJICHHBIMH TIpHMepaMH pacmpocTpaHeHua MpAMOli Opo- 
TCKTOHHKH Ha Pycckoli paBHHHe HMelOTCA He MeHee MHOFOUNCJIeHHbIe MpH- 
M€PbI HECOOTBETCTBHA COBPe€MeHHOM Oporpadun THMyY TeKTOHUYeECKHX CTPyK- 
typ. Tak, B [Ipu6antuxe, coppeMeHHad MOBepXHOCTb KOTOPO! ObaaeT yK0- 
HOM K ceBepy, B CTOPOHy @PuHCKOrO 3aIHBa, H K 3anaay, B cropoxy Baarnii- 
CKOTO MOP, MOBePpXHOCTb KPHCTaMMYeCKOrO PYHAAMeHTa HaKJIOHeHa K ory 
MH toro-3analy. IlopepxHoctb KpucTasaMueckoro dyHqamMenta Onero-JIipnn- 
CKOH OO6JlacTH TlafaeT K BOCTOKY, a FOCNOACTBYIOULMH yKIOH COBpemMeHHOH 
NOBeEPpXHOCTH CeBepo-3alaaHbIH, B cTopoHy Besoro mops. O6sactb Tna3oe- 
cKoH (Batrcko-Kamckoll) BiaqMHbl c ray6OKO ONyINeHHbIM KPUCTa/IMGeCKHM 
(byHaameHtom (ry6x%xe 2000 M) npexcraBieHa B coBpeMeHHOH oporpadunt 
BepxHeKaMCKOH BO3SBBIIIeHHOCTbIO. 

Takum o6pa30M, Ha Pyccxkoli paBHHHe, OocO6eHHO B ee CeBepHOl Mou0- 
BHHe, INHPOKO pacnpocrpaHeHb! OOpaTHble COOTHOWeHHA MeKAy coppemeu- 
HOH Oporpaduelt H TeEKTOHHYeCKHMH CTPyKTypaMH, T. @. HMeeT MecTO HHBep- 
CHOHHaA OpoTeKTOHHKa. Ecaiw K TOMY Ke MbI IPHM€M BO BHHMAHHe, UTO Ha 
(POHe 9THX PerHOHAJISHbIX NPOABJICHHA HHBePCHOHHO! OPOTeKTOHHKH MMeetca 
MHOXKeCTBO MCCTHBIX ee TpPOABeHHH Tuma KanucKko-/[MuTpoBcKoit rpAAl, 
BasalickoH BOSBbIINeHHOCTH, Cumypulickoro mato MT. 0., TO MOKeT noKa- 
SATbCA BHONHE MpaBAOMOMOOHbIM 3aKIOUeHHe, 4YTO B CeBePHO! MoOBHHe 
PycckoH paBHHHbI TOciodCTByeT HHBEPCHOHHaA Oporpadus. 

O6bIuHO, KOrZa MbI TOBOPHM O6 HHBeEPCHOHHOM pesnbetbe, To npegnona- 
raeM ero KaK CJI€QCTBHe JJIHTeIbHOrO BO3AeHCTBHA TeHYalHOHHbIX Mporec- 
COB Ha Ne€PpBHYHY!O NOBeEPXHOCTb, COpaTHBIIMX e€€ MOMOMUTCAbHbIe TeCKTOHH- 
4YeCKHe CTPYKTYPb! B OTPHILAaTeJIbHbIe (OPM! pewbeda. 

Oguako HMeloTca JIM MOCTATOUHbIe OCHOBaHHA MOsaratb, 4YTO eHnywa- 
I[MOHHbIe MPOWeCChl MOMIN CO3LaTb PeCrHOHAJIbHbIe YKIOHbI COBPeMeHHOH T0- 
BEPXHOCTH, KOTOPbIM MOAYHHAIOTCA TaKHe peKn, Kak CeBepHas J]BuHa u Me- 
3eHb, Bonra u Bowxos? He BepxHee JIM OyMeT MbICIb, YTO 9TH YKAOHBI Co- 
3aHbl HOBCHIMMH TeKTOHHYCCKHMH JIBEXKeHHAMM, KOTOPHIe mpeo6pasoBait 
yYHaCJIeMOBaHHY!0 OPOTeKTOHHKYy, CcoO34aB Ha6JlORaeMyIO HAaMH UHBepCcHoH- 
Hylo oporpaduto? J[pyrumu cloBpaMy, MbI NoJlaraeM, ITO H INMpOKO pacmpo- 
CTpaHeHHaH HHBepCHOHHaA oOporpadua Tomwe oO6ycOBIeHa TeKTOHHYeCKHMH 
MIpHYHHaMH HU ABMIACTCA, TAKUM OOpPa30M, APyrMM THIIOM OpOTeKTOHHKU — 
HHBeEPCHOHHOM WIM TEKTOHHUeCKH OO6palleHHon. 

J]1A LOKa3aTeIbCTBA CIpaBeIHBOCTH MOCexHero MO1O%*XeHuA HaM Heo6- 
XOMHMO OOpaTHTpea K HcTOpHu dopMupoBaHHna NoBepxHoctu PyccKoit pas- 
HHHbI 3a MOCTATOUHO AWIHTeIbHBIN TMepHod, YTOOLI yOeAUTbCA B TOM, YTO TeK- 
TOHHYeCKOe OOpaleHHe Oporpadun aABIAeTCH TaKOH Ke 3aKOHOMEPHOCTHIO. 
ee Pa3BHTHA, KaK HM HaCJeLOBaHHe OPOTeEKTOHHYeCKHX CTPYKTYP. 

O6btuHO TpH reoMopdomornyeckHx XapakTepHCTHKax MCTOpHueCKHit ana- 
JIH3 pebetba OrpaHHuHBaeTCA UeTBEPTHYHLIM MepvHooM. Ecuim Takada kKpalve 
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yYKOpO¥eHHaA HCTOPHYeCKad MepcneKTHBa H JONYCTHMa MIpH aHaJH3e He60uIb- 
woro paliona, TO c Hell HUKaK HeJIb3A COrMacHTbCA Mpa reomopHomornyeckoM 
aHaJIH3e KPyNHbIxX TeppHTOPHH, NOTOMY 4TO MpH 9TOM HMCue3saeT U3 MOA spe- 
HUA HCCIeAOBaTeA POb JBHXKeHHH TeKTOHHYeCKHX CTpykKTyp B copmupo- 
BaHHH pejbecba, UTO MPHBOAHT K OAHOCTOPOHHeH Mepeolenke POM SK30reH- 
HbIX TIpOWeccos. 

Jaa ycneutworo pemenua sto 3amaun OObMHBI maleoreorpapuyeckuh 
AaHasIM3 TeOMOrHYeCKOTO Pa3sBHTHA TePPHTOPHH MO TeOJIOrTHyeCKHM 3paM HU Te- 
pHomam HegocraToueH. MbI JOJDKHbI HCMOJIb30BaTb MasleoTeKTOHM4YeCKHH 
aHadH3, PaCCMATPHBAaloulH Npollecc CTaHOBJIeHHA H Pa3BUTMA TeKTOHMUYE- 
CKHX CTPyKTyp MlaTPopMbl MO TeOTeEKTOHHYeCKHM 9TAallaM. 

IIpuMeHeHHe B reomMopdosioruu PycckoH paBHHHbI 9TOrO MeTOZa o6ler- 
yaeTca TeM, 4TO HeOOXONMMble MCXOMHbIe WaHHble Wid Hero MOATOTOBIEHbI 
yxKe B paOoTax coBeTCKHX reosoroB-TexToHucToB — A, JJ. ApxaureabcKoro, 
H. C. Larcxoro, B. B. Benoycosa, M. B. Mypatosa, A. B. Poxosa, A. A. Ba- 
KHPOBa H psa APyrHx HccMeOBaTeen, PAaCCMaTPHBABILHX MCTOPHIO MaJeo- 
TeKTOHHYeCKOro pasBHTua Pycckol miaTPOpMbl B WeIOM HH MO OTAeCJIbHBIM 
ee pervoHam. Mbl nonmbiraeMcH TOAbKO HHTepMpeTHpOBaTb UX aHHble M0 
ACTOPHH pasBUTHA TEKTOHHYeCKKX CTPyYKTyp B paspe3se MpOABeHHA UX B OPO- 
rpaduu Pycckok paBHHHHi. 


Mctopua pa3BATHA CTpyKTyp Hu oporpadun PyccKoi paBHHHbl 
Ha NpOTAKeHHH KaJleMOHCKOrO 9Tala 


TlocroBepHbIxX LaHHbIX 0 TOM, 4TO MIpescTaBaa co6ok moBepxHocTb Pyc- 
CKOH MaTPOPpMBI K Hatasty Maleo3on, oveHb Mao. A. JL. Apxanrespcknlt 
(1934), ocHoBBIBanch Ha 
VH3y4eHHH pacnpocTpakeHHA 
MarHUTHbIX aHOMaJIHA W1aT- 
(OPpMHI, BbICKa3aJI MBICJIb 
© CTPYKTYpHOH HW BO3pacrT- 
HOH HeOMHOPOAHOCTH ee 
cyHaMeHra. 

C. WWlatcxuh, yaa- 
ThIBaH HOBbIe JaHHble, iped- 
JoKnut Bp 1946 r, cxemy 
TeEKTOHHKH TaTPOpMbl K 
Hayany KemMOpua. Ha stot 
exeme (puc. 4) OH BbIze- 
aiaeT B KaueCTBe BaKHeH- 
WIHX CTPYKTYPHbIX 3/IeMeH- 
TOB CKJlaquaToro§ dyHa- 
MeHTa TWlaTopMpl: 1) 0- 
KapebckHe (apxelickue) 
MaCCHBbI, CTaBIHe [l71aT- 





<bopMamMu yxe B HpoTepo- Puc. 4. Crpoenue qoKemMO6puitckoro ocHoBanna PyccKoit 
30e: CpBeKoO(pHHHAcKHH B miatiopmbr. (Ilo H. C. LiatcKomy). 
o6mactH BasTHhcKoro MoO- J—o6aacTH apxefickoh cKaaguaTocTH,  cTapuive naaTpopMamx 

2 B TpoTepo3ce, 2—oG6aacTH mpoTeposofickoh cknaNaTOCTH, 3— Kaae- 
pA u IOOKHDIN, OXBaTBIBab- MOHCKHe TeOCKHKAWHaaAM CKaHAMHaBHH HW Ypaaa. 


utHH BCIO. loro-3aNnaHy!lo 

uacTb nmlaTpOpMb! B Npegetax Gaccetinos Nona, [[nectpa u JjHenpa, a TakxKe 
MeHBIIHe MaccuBEt B CpeaHem Tlopomxbe wu B OGOnacTu Benoro Mops; 
2) o6nactH mpoteposoickoli CK@f4aTOCTH, BKIONHBUIHECA B mwaTPpopMy 
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B KONE MpoTeposos, 3aHHMalOllHe BOCTOUHYWO, LeHTpPaIbHYIO, 3analHylo 
WH CeBepo-3anaaHyl0 YacTH M1aTPOpMHL. 

Cxema H. C. Wlarcxoro, Hecmorpa ua H3BeCTHYIO [HMOTETHYHOCTH, M0- 
SBOIAET BCE 2K€ BbICKA3aTb MH€HHE, UTO CTPYKTYPHaA HM BO3pAaCTHAaA HeOMHO- 
POAHOCTb CKlaqyaToro PyHAaMeHTa MlaTOpMbl BLIPaKalach TaKKe H B pas3- 
HooOpa3uu ee peibetba. ITO MHeHHe NOAKpenasercs MHOTOUMCeEHHEIMH (bak- 
THYCCKHMH JaHHbIMH, OOBITDIMH 3a MoceqHHe Losbl. 

Bo-nepBbix, Hawuve BO BIaMHax miaTmopmMpr (Memnexeccxoli, Pasano- 
Capatoscxoi, Mockosckolt, Barexo-Kamekolt u Ap.) TOMA TeppHreHHBIX oT- 
JIO*KCHHH, MPeACTAaBICHHbIX KBaPIeBbIMH, KBapUeBO-NOMeBOWINATHEIMH, pexe 
aPKOSOBbIMH TeCuaHHKaMH C MPOCAOAMH aJIeBPOJMTOB HM TVIMH, MomcTHAaIO- 
WWHX (ayHMCTHYeCKH OXapaKTePH30BaHHble CBHTDI cpeqHero MeBoHa Ha BO- 
CTOKe IlaTPOpMbl, CHJIypa HW KeMOpuA Ha 3aname ee. Ota Hemaa TeppHreH- 
Had TOJMa, Ha3biBaemad B Ilopommbe BaBanMHcKol cButol, Ha wro-3anale 
Morujesckow cepuelt (Ilympra, 1952), Berpeuaerca TombKO Bo BilaquHax 
KPHCTaMIMYeCKOTO (yHAaMeHTa M COBepIeHHO OTCYTCTByeT Ha ero BBICTY- 
Max H, MO MHeHHIO pxa uccleqoBaTesel (Bakupos, 1954; Mutrapy u Tow- 
cTuxuHa, 1952; Mucapumx, 1952; [Iuctpax, 1950), umeer, mo KpawHelH Mepe 
B CBOeH HWKHelt uacTH, MOKeMOpuiickuli Bospacr. 

Bo-BTopbix, pa3BeQOuHbIM HW 9KCIyaTaljvonHbm 6ypeHuem B IIpukambe 
u Ilopowmkbe, a TakKKe Ha 3amaye miaTdopMpr YCTaHOBJIeHO HaIHUHe 3po- 
SHOHHBIX JOJIMH Pa3HOH TIyOMHbI HW Ppa3sMepoB, pacceKalollMx KpHcTammuMye- 
ckHit byHmament. Kak ormeuaer T. II. Adanacnes (1952), B CpezHem [Jo- 
BOJUKbe OOHAaPyKeHb! JOHN rty6nHo no 300 un maxe 600 mM H WIMpHHoH 
mo 500—700 mo. 

IJpupegenuble (akTbl TOBOPAT O TOM, 4YTO HeOOXOMUMO OTKa3aTbCA OT 
MpencTaBJeHHA O AOKeMOpHHCKOM MeHeMeHe, TocrOACTBOBaBLIeM Ha Pyc- 
CKOH MmatpopMe K Hayasy KemOpua. Hanporus, Heo6xozHmo MONVCTUTb 
PaciieHeHHyl0, Oporpaduyeckn MOcTaTOUHO COXKHY!O MOBeEPXHOCTbh KpucTal- 
JMuecKoro PyHamMeHTa K Havady KemMOpus. Caa3b KpynHBIx HepOBHOcTelt 
HOKeMOpuiicKOH cylM c TeKTOHHYeCKUMH CTPpyKTypaMu WiaTPopMbl HeacHa 
B HacTOslllee BPeMA, HO €fBa JIM OHA MOXKeT ObITh NPHHIMMMAabHO OTBepr- 
HyTa. Bo BcAKOM cJIy¥ae COBEPIIeHHO O4eBHAHa HCKIOUNTeIbHaA APeBHOCTb 
TAaKHX CTpykKTyp, Kak Bawrulickuli, Ykpauuckuli, Boponexckuli, Cpequesomx- 
CKMH MaCCHBbl, KOTOpble yKe K HataJly Naseo30m BbICTYMa/IH B BHAe BO3BBI- 
WWEHHOCTeH, TOABepraBlIMXCA Pa3MbIBY, a TakHe CTPyKTYpbI, KaK Mocxos- 
ckas, Mesexeccxas, nasopcxan, IIpu6anruiickaa u apyrue BUaHHbl, ABJIA- 
JHCb OOMACTAMM AKKYMYJIAUMH TePpHreHHBIX OTMOMKeHnH Vt Tipe AcTaBJAJ 
co6oH HH43MeHHOCTH. 

KaJleqOHCKHH 9Tal pa3sBHTHa OpoTeKTOHUKH PycckoH maatTdopMpt Haun- 
Haerca C MorpyKeHHi, oxBaTuBuiux IIpu6anruky um wWeHTp maaTpopmul, a 
TaKKE, BOSMOKHO, Oaccelin Cepeppok JIpuun u Iipukacnuiickyio pnaquny. 
Ha 3amane nonoca HwxKHeMameo3olicKol TpancrpeccMH MporaruBaetca oT 
IIpw6anruku, yepes BowtHs B Ipumuecrposse, 3anonnaa opMupylomlulica 
T{Hectposcxo-Byrckuli nporu6. B norpyakenve BoBeKaloTCa, TaKHM o6pa3om, 
OrpOMHble pocrpauctBa PyccKoH paBHHHbl; OMHAKO 3HAUHTeAbHbIe ee 4a- 
CTH BCe Ke OcTaloTca cywien: Bantniickui wut Ha ceBepo-3anaze, lOoKHbIH, 
wi CapMatckui WHT, oObequHmouMi VxpauucKui uu, Besopyeckuit 
uv Boponexckuit BbICTyMbl, a Ha BocroKe Bonro-Kamcxuii cBon (puc. 5). 

Anaiu3 talluanbHoro cocTaBa oTOKeHHH KeMOpHA HW CHypa, MaHHblit 
B paOorax P. M. Ilucrpax (1950), B. B. Mutrapu u M. M. Toactuxunoii 
(1952) mw apyrux, MosBOuAeT CHelaTb BBIBOA, uTO oporpaduyeckue KOHTpa- 
CTbI MaTPopMbI MOcTeneHHO criaxKUBalOTCA B TeyeHHe 3TOFO BpeMeHH, Npo- 
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WeCChl SPO3HH OCaOMAIOTCH H YCHJIMBaeTCH XHMHYUECKOe BbIBeTPHBaHHe, Ha 
uTO yKa3bIBaeT CMeHa (aliHii — OT NeCYaHO-rIHHHCTHIX B KeMOpHH HM HMK- 
HeM CHJIype K H3BECTHAKOBO-OJIOMHTOBLIM B BePpXHeM CHJlype. 

TlocreneHHoe crviaoxKHBaHHe oporpaduyecKkHx KOHTpacToB H ocMa6seHHe 
3POSHOHHEIX MpOleccoB Ha PaBHHHe NMOSBOVIAIOT CUMTATb NepHod norpyxKeHus 
NIaTHOPMbI MepHOMOM HHCXOAMMero PpasBHTHA ee pelbeda. 
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Puc. 5. CxemMa MaseoTeKTOHHKH KpHCTaqanyuecKkoro (yHaameunta Pycckou NaaTpopMbl 
aia Kaneqonckoro atama TextToreHe3a. (Ilo A. A. Baxuposy). 


1 —o6nacTH NOAHATHH KpHcTananyeckoroO (yHAaMeHTa, XapakTepHsOBaBIHecA B TeYeHHe AaHHOrO 

gTatia MpeXMyWIeCTBEHHO BOCXOASWMMH qopMaMH koNeOaTenbHBIX ABH KeHHH, 2—o6aacTH, nNpH- 

CO@AHHMBLIHECH B TeYeHHE AaHHOrO stata K NpHAeraiowMM BHICTyNaM cbyHAamenTa, 3 — obaacTH BNa- 

MH dbyHaMeHTa, XApAKTepH30BaBUIMecA B TeYeHHE AaHHOTO STala NPeHMyIMeCTBEHHO HHCKOAALLMMH 

opMaMH KOAebaTeAbHDIX ABHXKeHHA, 4 — npOMexyTOUHble OONACTH, XapakTepHsoBaBWecA B TeHeHHe 

AaHHOTO 9Talla YepeEAOBAHHeM BOCXOAMMLHX WH HUCXOAMULMX ABHOKeEHHH, 5 — OONACTH, CTpyKTypa cbyHaza- 
M@HTAa KOTOPHIX He BhINCHeHA, 6 — reOCHHKAHHaAbHad OOAacTh Ypaaa, 





Tlepvog rorpy2keHuii CMeHAeTCA B HH2KHEM WeBOHE MOAHATHAMH, KOTOpble 
B Haase cpeqHero AeBoHa OxBaTHsIM BcIO Pycckylo nularpopmy. CyiecTBeH- 
HO BaXKHO OTMeTHTb, UTO MOAHATHA HAauHHalOTCA MpexKye BCeroO BOKPyr BBI- 
cTynoB KpHcTalmmueckoro cyHaamMenta — Batulicxoro, lOxxoro, Bosro- 
Kamckoro, KOTOpbIe ABIAIOTCA Kak Obl WeHTpaMH OporpadHwyeckHx BO3ZHI- 
MaHHit. STH NOAHATUA HAYT C PasIHYHOH CKOPOCTbIO B pPa3/IMYHbIX “aCTAX 
aTpOpMbI HW MpHBOAAT B KOHeYHOM cueTe K BO3pacTaHHio OporpaduyeckHx 
KOHTPacTOB, O 4eM CBHIETe/IbCTBYIOT (pallMH HauaJia #KMBeTCKOrO Beka, Cpesr 
KOTOPEIX mpeo6nagaioT neckH wu raHHE! (Benoycos, 1944; Poxos, 1949). 
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B xoze pa3BHTHA KaJleqOHCKOrO TeKTOOporeHe3a Pycckoli nwlaTPOpMb) 
BIOJHE OTYETIMBO MpOCeKHBAIOTCA OOACTH NOAHATHI, NpeqcraBseHHble 
PactJI€HCHHBIMH BO3BbINICHHOCTAMHM, K KOTOPbIM OTHOcATcA Bawrulickuit WUT, 
Capmartckuit u Bowro-Kamckuii KpuicTamimueckHe BbICTyMbI, a TakKe Tumau- 
CKHH Kps2K HW OOaCTH TlOrpyKeHH, BATH, IpeqcTaBeHHbIX 3TMKOHTHHeH- 
TaJIbHBIMH MOPAMH H HH3MeHHOCTAMH, K KOTOPbIM oTHOcsTcA II pu6antuxa, 
ganaqHan uacTtb BowpHo-Mononmy uw o6sactTh BepxHeH Bouwru, a Tak>Ke, BO3- 
mMomHO, Ileyoppt u IIpuKacnuiickol Hu3MeHHOCTH, 

Haw6ouee cyillecTBeHHble BbIBOJbI, KOTOPble BbITeKalOT u3 paccmMoTpeyua 
HCTOPHM pa3BuTHA PyccKow MaaTmPOpMbL B KaJIeMOHCKOM 9Tare: 

1) crpykrypHaa u oporpaduueckaa muddepennnanna WIaTPOpMbl — AB- 
N€HWe OWeHb [peBHee, YHAaCJIeMOBaHHOe C MOKeMOpHiicKoro BpeMeHH; 

2) Pa3BUTHe OPOTeKTOHMYeCKHX JBWKeHHH CTOMT B ONpeleeHHOl cBa3H 
C pa3sBuTHem CKaHjMHaBcKolt ([pamnmancKoli) reocHHKMMHaJH, MOCKOJIBKy 
HaHOojlee HHTeHCHBHbIe KOeOaTeIbHble ABMXKCHHA NMpPOHCXOAMIM B 3anar- 
HOH HW CeBepHOli YacTAX MaTPOpMbI; 

3) MocTaTOYHO ACHO ONpexemMIuch O6NacTH ycroiuMBbIX NOLAATUIt (Baa- 
THickHH, Capmarckui u Boaro-Kamckuii utmrpl), npemcraBJeHHbIX BO3BbI- 
INeHHOCTAMH, WH onyckaHHi IIpu6anruka, Bowpino-Ilogonusa, o6macTb Bepx- 
Hei Boru wu Psasano-Capatosckoro mporu6a, a TakxKe, nO-BHJHMoMy, o6v1a- 
ctu Touoppt, pukacnua u TIpeqkasKasba. 


Hcropus passuTua crpyktyp uw oporpadun Pyccko# papuaHel 
Ha MpOTAKeHHH FrepLLHHCKOrO 9TaNa 


lepuHucku stam pasBurua Pycckoit naTopMbl xapakTepus3yetca Masb- 
HeHIIMM, H IIPpHTOM BeCbMa 3Ha4HTeJbHbIM, YCJIOMKHEHHEM ee TeKTOHHYeCKOII 
CTpyKTypbl H oOporpadun. DITO ycoxwKHeHHe OCOGeCHHO CHJIbHO MpOABHOCb 
B BOCTOUHOK uacTH miatdopMpl, B Bosmro-YpambpcKoh o6acru. 

PepitwHckui stan TekToreHesa, KaK H KaJIe@QOHCKHM, HayMHaeTca OOIUMp- 
HbIMH OMyCKaHHAMH, 3€ KOTOPbIMM TOcleOBaH MOpCKHe TpaHcrpeccuH, 3a- 
XBaTHBUIMe K KOHUY MKMBeTCKOrO Beka (cCpeqHHH eBoH) Gomee 80% mnuo- 
manu wtatTmopMbt (Poros, 1949). Tlog mMope yxogat He ToubKO O6slacTH 
BuawHH, HO AH MHOrHe NOAHATHA YaCTHYHO WIM MOMHOCTbIO NepekpbIBaIwTcA 
cpeqHeqeBOHCKHMH MOpsMnH. IlorpyxkaloTtcA M0 ypoBedb mops Besopycckuit 
nH Boponexkcknii BBICTYMbl KPHCTaswIMuecKoro (byHmaMeHta mu Tumanckuit 
KpaxK; rty6OKO MorpyxKaeTcaA HW MepekpbIBaeTCA MOpcKHMU OCagKamMu Bouro- 
Kamckuii BbicTym HoKemMOpua (pune. 6). 

Oco6eHHo riy6oKne norpyxxeHua HMeloT MecTro B Bowro-YpampeKol 06- 
J1aCTH, B KOTOPOH He TOJIbKO BMaqMHbl, HO H DOKeMOpHiickue BBICTYMbI Mepe- 
KPbIBaIOTCA TOJMeH OTJOKeHHH TeBOHa MH KapOOHa BO MHOTO COTeH MeTPOB. 
VYimenyo 3yecb, B Bonro-Ypaapckont o6macTu, Haw6ouee HariaqHo mposs- 
JIRETCH MIPOWecc TEKTOHHYECKOTO OOpallleHHA MOOKUTeIbHOK OKeMOpUiIi- 
CKOH CTPYKTYpPbl ~-- BbICTyMa KpHcTalMYecKoro (byHaMeHTa — B OTpulla- 
T@JIbBHYIO, BO BNAHHY. 

IIponecc o6palleHHaA NOJOKUTeIDHBIX OporpaduyeckHx BbICTyYNOB B MOpA 
Ha6lloqaeTcaA TakKe U B OOMacTH Bopouexckoro u Besopycckoro BbICTy- 
MOB, XOTA AMIMIMTyZbl HX MOrpyKeHHA 3HAUHTebHO MeHble. TonbKo Bau- 
THHCKHH Ww YkKpaHHCKHH WHTbI COXpaHAIOT cBOe TOOKeHHe B BAe CYL, 
XOTAH, BO3MOXKHO, H He BbICOKOH. 

[IpovcxoaaT, OMHaKO, He TOJIbKO NOrpy2KeHHs MO ypOBeHb MODs BbICTY- 
NOB @yHaMeHTa, OBIBLIMX CylleH Ha MpPOTAXKeHHH KasJleqoHcKOrO 9TaMa. 
OHOBpeMeHHO C NOrpyXeHHAMM MIPOMCXOAHT WpoOeHHe sTHx BOKemMOpuil- 
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CKHX MACCHBOB-BOSBbIlWeHHOcTeli. Pacnagaetcn TOxKHEI KpHcTamiMueckHi 
MACCHB, paseeHHHI pasBuBaiollelica J[Henposcko-JlonelKow BnaqMHOu Ha 
mpe actu: YKpawuckuh wu BopowexckHH MaccHBbI; OTYeTIMBO O60c06- 
asetca Belopycckuit Bbicryn, 61arofapa paspuruio IIpunarcKkoro nporu6a Ha 
fore w OpuiaHcKoro Ha BOCTOKe. 

Ho Han6onee cHIbHOMy AZpo6meHwio nomBeprea Bonro-Ypanpckuh Kpu- 
CTaJIHYeCKHA MACCHB, pacnaBIIHHicd Ha HeCKOJIbKO, Bce Ke MOCTATOYHO 
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Puc. 6. CxeMa MareoTeKTOHHKH KpHCTaanHyeckoro dbyHwaMenta PycckoH naatpopMbl 
Ad KAMCHHOYrOAbHOrO HepHora repyMAcKOro STana TekTorenesa. (Ilo A. A. Baxuposy). 


] — o6sacTw NOAHATHA KpHCTanaM4ecKorO yHlaMeHTa, XapakTepH30BaBunecsA B TeYeHHe AaHHOrO 9Tana 
NPeMMYULECTBEHHO BOCXOARWIMMH GOpMaMH ABHXKeHHA, 2— OOAACTH, MpHCOeAHHHBULKeCA B TeveHHe 
aHuoro 9Tama K MpHaAeraiouiuM BEICTyNaM cbyHAameHTa, 3—OOAacTH BNaaHH dbyHAameHTa, xapakTepu- 
JOBaBINHeCR B TeYeCHHE MaHHOrTO 9TaNa NpeHMyWIeCTBEHHO HHCXOAAWIHMH (hopMaMH ABH xKeHHA, 4 — MpOoMe- 
*KYTOUHBIE O6nacTH, XapakTepH30BaBUHecH B TeYeHHe AaHHOTO STala YepeAOBAHHeM BOCKOAMLLHX 
H HHCXOAMULHX ABHKEHHA, 5 — O6NACTH, CTPYKTyYpa PYHAAMeHTA KOTOPHIX He BHIACHeHAa, 6 — reOCHHKAH- 
HadbHag OOaacTb Ypaaa, 7 — reoCcHHKAHHaabHaa OOnacTh JjouGacca, § — wro-BOCTOUHOe MpOAOAKeEHHe 
PreOCHHKAHHAaAbHOA o6nacTH Jon6acc. ; 


KPYMHBIX, uactefi: TokmMosckul, CpemHesouxKcKui (Camaposykckuit), Ba- 
KUpCKHA u TaTapcKuii CBOAH, pa3qeeHHHx mporu6amu — YuibAHosckuM, Me- 
glekecckHM Hw KamcKo-SanHckum (Bakupos, 1954). 

B mepBoM, HHCXOAAleM MepHose replMHcCKOrO TeKTOreHe3a MpOvcxoAAr 
HHTCHCHBHbIe MporvOaHHA, paciMpeHHA WM CMeINeHHA BNaqHH, yHaCsleloBaH- 
HBIX OT KaJleqOHCKoro 2Tama. CMellaetca K Wry 30Ha HaH6oubllero mporu- 


4 Teorpadpuyecknaé cOopank, spin. X. 
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6anua IIpu6anruiickoi Bnagqunel; pacumpserca Mockosckad BnaqHHa 32 
cueT ceBepHoi uacra Bopouexckoro Bbicryna MH CMelijaeTca K lory ee OceBas 
30Ha. Ilo-BHqHMOMy, 3TOT Mpollecc xXapakTepeH Tak2Ke HW JIA BCeX OCTAJIb- 
HbIX BIajHH. 

Takum o6pasom, Norpyeuve BblcrynoB (yHAaMeHTa WM BMaWH ero Mpe- 
CTaBJiseT co6ol Mpollecc yCJIOKHeEHHA yHACJICMOBaHHbIX CTpyKTyp Mulardop- 
MbIl. OHaKO YCJIOMKHeEHHE YHACeOBaHHbIX CTPYKTYp BbIpaxKaercA He TOMbKO 
B OOpallieHHH H Apo6JeHHUM BHICTYNOB, B PaClIMpeHHH BMaqHH HW CMeleHun 
HX OceH, HO H B APyrHx ABJICHHAX, 

YculowKHeHHe BbIPaKaeTCA B POPMMPOBaHHH MHOPOUNCJIEHHbIX CTPyKTyP 
BTOPOro H TpeTberO MOPAAKOB, T. €. MECTHbIX CTPYKTyp (BaJIOB, CeJJIOBHH, 
CTPyYKTYPHBIX ycTynoB, dieKcyp, KyNOsI0B HU T. A.), PasBUBAalOWlAxca B OCca- 
JOUHOM ToKpoBe muiaTdopmpl. B sTo BpeMa BO3HHKAaIOT BaJbl: OxcKo-Llyun- 
ckuii, Cypcxo-MokwuHckuit, Tlyrayescxuli, CoxcKko-Lewmuncxuh, Jloxo- 
Megpeauukuli, Kepencko-Uem6apcxui, Comuranmuckni, Cyxoucknit, Bar- 
CKHH, a TAKKe AHTHKJIMHAJIbHbIe CTPYKTYPb! B OTJIO*KeHHAX WeBona BowbIHo- 
Togoauu. Ilponcxogur 3aio0x%KeHve pata mporn6os: OxcKo-YsoupcKoro, Pa- 
3ano-Kocrpomckoro, CypcKo-BetayxkcKxoro, KamcKo-3anxcxoro, JIbBoBcKoro 
HM Ap. PopmMupyioTcA MHOTOUC/eHHble CTPpyKTyPHble yCTyMb! B [Ipu6antuKke 
(Jlyxckuii, Haposckuit, Pwoxckni u ap.), Bangaiickuit ycryn, BowpueKn- 
HeJIbCKad TeKTOHHYeCKad cTyMeHb, MaJloKkvHeJIbCKHe JMCAOKaHH HW Apyrve 
CTPYKTYpbI 3aBo/DKbA. 

YculoKHeHWe TEKTOHHYECKOM CTPYKTYPbI BbIPASHJIOCh TaKKe B YBeJIMYeHHH 
MioWanH miaTpopMbl Ha fore 3a CUeT NpHWIeHeHHA CKMaTyaTbix o6slacTelt 
TIpeakapkaspa uv [Ipukapnatps. Ecam nasmuune Wasleo3OHCKOrO CK1aquaToro 
tbyHtamenta Ha wre Pycckol miaTPopMbl ObWIO TO/IbKO MpeAMlOulO#xeHHeEM 
(Mypatos, 1949), To ceftuac OHO NoyUHO (bakTHYeCKoe NMOATBeEpAKAeHHe 
B MaTepHalax ONOpHOoro HW pasBesouHoro 6ypenna B IIpuxyOanbe nu Monna- 
Bun. CoctaBHoll, XOTA H CBOeOOpa3sHOH YacTbIo SsTOrO fMaseo30vcKoro CK1ad- 
yatoro o6paMseHus Pycckol m1aTPOpMbI ABMAeTCH Jlonenko-Maurpliniak- 
CKHH Kpax. 

CrpoenHe 1OXKHOM YaCTH MaJleO3OHCKOH 3OHbI (vHAaMeHTa TpescraBAa- 
erca gocTaTouno ciomKHEIM. B pukyO6avbe, HampamMep, OHA COCTOHT H3 He- 
CKOJIBKUX 6oulee WIM MeHee MapasJIebHbIX Apyr APyry CTPyKTYPHbIX NOAHA- 
THii u norpyxennit (IIpaxyOanckoli menpeccnu, 3alaqHoro NpOROMKeHHA 
CrapponospcKoro MOAHATHA, 3alasHoro NPOAODKCHHA TlpuManpluckok pia- 
muupt, Pocroso-EpreuxcKoro MoAHATHA, [IpHaoHcKoH BmaqMHbl), MepeKpbl- 
THX MOILHBIM YeXJIOM Me30-KaHHOSOHCKHX OTJOKeHHH (IIfepux, 1954). 

B [[puKxapmarbe sta Mmaseosolickad CKlaquaTad 30Ha TepeKpbita HaJBu- 
HYTbIMH Ha Hee CK1a/.KaMu (panmestix Kapnat, u crpoenve ee Moka ocTaeTcr 
HeH3pecTHEIM. B 10x%KHOH Mosmapuu Maleo30licKoe CKaqyaTOe COOPyKCHHE 
BCKPHITO OypOBbIMH CKBaXKHHAMH MOA MOLLHOM TOME Me30-KaHHO304. 

Tlepwog morpyxxeHHit H HUCXOAAero PasBUTHA pelbedba mlaTpopMbl CMe- 
HAeTCA BO BTOPOli NOMOBMHE BepxHeit NepMH NOAHATHAMH, KOTOPBIC B Tpnace 
HM HWKHeH lope OXBaTHJIN BCIO miaTpopMy, MpeBpaTHB ee B OOIUHpHYy!O CyLly. 

OnHaKko cleayeT NOLYEPKHYTb, UTO KONeOaTeIbHble ABHOKeHHA MaTPOpMbi 
Pa3BHBalOTCA BeCbMa mudcepeHUMpoBaHHO KaK BO BPeMCHH, TaK H B MpO- 
cTpauctse. Panblile Bcero, B KOHI€ HeBona, ocyllaeTca 3anaqHaa ees nlat- 
tbopmpt — IIpuOantuka, ceBepHan Beaopyccus, Bocrounaa Bospino-lloqonA 
u IIpuonexkbe, T. €. OO1acTH, HelOcpeACTBCHHO mipwsteraiiuwe K yCTOH4H- 
BLIM MOJIO%KUTEJIbHbIM cTpyktypam — basiruiickomy 4 YkpanHckomy WHTaM 
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wv Benopycckomy saictyny. Tosxke, B HWKHeM KapOoue, BbIXOAMT 43-10, 
yPOBHA Mups Bopouexckai BaicTyn u elle T1032%Ke, B BePpXHeH MePMH, BO3- 
AblMaeTcA, HakoHell, Bonro-Ypanpcekwi cBoq B BUDE OTReIbHBIX 4acTeii — 
Toxmosckoro, CamapovlyKckoro, Tatapckoro u Bauixupcxoro cBoges. VB ca- 
My} MOCH€AHIOIO ONepexh, B TpHace, OcyllaloTcA BraguHH: MockoscKas, 
Menexecckan wu J]HenposcKo-Jloneukan, a Take, BO3MOKHO, IpuKacnnii- 
ckan u Ileyopcxas. Toabko ogHa BHaqMHa KanemoucKoro BpemMeHHu, Ps3anHo- 
Capatosckas, 3aMbiKaeTcA B KOHUe Jepoua u MpeKpalijaeT cBOe CYLLecTBO- 
BaHHe Kak BilaqHHa, OOpaTHBUIMCch B NOJoroe NOAMATHe, H3pesKa H KpaTKo- 
BP€MSHHO 3aJIHBaBleecd MOPAMH HHKHerO HW CpezHero Kap6oua. 

Tlompeqem MTOrH H CielaeM BbIBOJbI H3 3TOTO KpaTKorO HSOKeHHA HC- 
TOPHH Navl€OTEKTOHHYECKOTO pasBuTHA PycckoH miaTpopMbl Ha NpoTMKeHHH 
repUHHCKOrO 9TaNa TeKTOreHesa: 

1) B xoge KOe6aTeIbHbIX ABHKeHHH STOO STaNa OTUeTHBO Mpoce2sKH- 
BaloTch ABa NepWOWa: HauaJbHbIH, BbIpaKaiOulWiicA B TOrpyskeHHAX H pa3- 
BHTHH TPaHCrpeCCHi SMMKOHTHHEHTAIbHBIX MOpeli Ha MaTpopMy H crviaxKH- 
BaHHeM €€ OporpaHyeckHX KOHTPaCTOB, H 3aKJIOUHTeJbHbIi, BbIparxKaio- 
WHHCA B NOAHATUAX, CONPOBOKAAOUIHXCA perpeccHaMU Mopeii, ocylleHHem 
HJlaTPOpMbl HW BOspacTaHveM ee OporpadHyecKHX KOHTPacToB; 

2) xXOQ KOMeOaTeIbHBIX JBHXKCHHH TepHHHCKOrO 9Talla cTOUT B olpene- 
JIe@HHOH CBA3H C pasBHTHeM YpaabcKo reocHHKMHaAH, NOCKOAbKyY AMIVIH- 
TYQbl KOeOaHHH H HX YacTOTa AOCTHralOT MAKCHMaJIbHBIX 3HayeHHT B Bo.- 
ro-YpasbcKoH oG6acTH, 3aKOHOMepHO yMeHbllascb K 3aNaqHBIM uacTaM 
JaTPOpPMBET; 

3) MpOHCXOAAT ycoxKHeHHe nu OOpallieHve yHacJeqOBaHHbIx oT Kavle- 
MOHCKOrO 9TalMa TeKTOHHYCCKHX CTPyKTyp, a TakxKe O6pa30BaHHe HOBbIXx 
CTPyKTyp H pacllMpeHue TWiOWlanH M1aThPopMbl 3a CYeT 3aMbIKaHHA BHY- 
TPeHHHX H KpaeBbIx BNaZHH; 

4) IIa HHCXOAAUeH BeTBH KOJle6aTeIbHbIX JBHKeHHi XapaKTepHbl CJly- 
Ya OOpallleHHA MOMOKATEHBIX CTPYKTyp MyTeM BOBMeYeHHA UX BO BHagH- 
Hb! (Bovro-Ypapckni cpog, Boponexckni Bbictyn); B xofe BocxXO;AIIHXx 
ABWKeHHH HaOsloqaeTcA OOpallleHve OTPHUATEIbHBIX CTPyKTyp B oporpadu- 
ueCKHe NOMHATHA B OOWMACTAX, MpHleraloulux K WHTaM, BbICTyNaM H CBOAaM 
KpxHcTasinuecKkoro yHaMexTa (10x%KHOe Kpblio Mockosckoli BnagdMHbl, Pa- 
3aHo-CaparToBckHit nporu6) ; 

5) BBICTYMbI KpHcTaHYeckoro cbyHqaMeHTa Morpy2kalorca mosxKe H Ha 
MeHbIyio TlyOHHY MO CpaBHeHHiO C MpwleraloulHMM BiaqHHaMH, KOTOpEIe 
norpyKalorca Obicrpee vu riyOxKe; B NepHOA BOCXOAAMero PpasBUTHA BEICTYHbI 
BO3QbIMaloTCH ObIcTpee WH PaHbille MpeppalllaworcA B cylly Mo cpaBHeHHto 
C MpHvleraiolluMu BiladqHuHaMyH; 

6) o6pa3s0BanHHe MeCTHBIX TeKTOHHYeCKAX CTPyKTYp B OCcaOUHOM no- 
KpoBe MaTpopMbl HaG6vuofaeTcA MpeHMyllecTBeHHO Ha BOCTOKe H UeHTpe, 
B TOM YAaCTH MWIaTPOPMbI, KOTOPanA HCIbITHIBAeT HAWOOMee HHTeHCHBHbIe Kovle- 
GaTeIbHble JBM KeHHA BOMM3H YpasbcKOH reOCHHKIHHaJH. 3 

Hcxoaa 3 MpHBeeHHbIX 3aKOHOMepHOCTeli TeKTOHMYeCKOrO pa3BHTHA 
PycckoH miaTopMbl B repUHHCKOM 9Tale MOXKHO NOMbITaTecA HapHcoBaTb 
KapTHHY, KOHe4YHO cxeMaTHYeCKyHW, Oporpaduu PycckoH paBHHHbI B KOHIe 
nepMH HW B TpHace. , 

Ha cepepo-sanage u toro-3anase PaBHHHb! MOAHHMaJIveb JeHyalMOHHble 
BO3BbIWeHHOcTH BasTruickoro u YkpawHCcKoro WHTOB, peatbedt) KOTOPbIX MOXK- 
HO 6bM0 Obl OXAPaKTepH30BaTb, 10 BCel BePOATHOCTH, Kak JlavAWAagrT ocrpos- 
HBIX TOP H M@JIKOCOMOUHHKA, HamOMHHalOulero pelbet) coBpeMeHHOrO UeH- 
TpabHoro Kasaxcrana. _ re Une n, 


4* 
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Ha cepepo-BocToke PaBHHHbI BOSBHIMAaIHCh HEBbICOKHe TpAAbI paspyliaro- 
meroca THMaHcKoro Kp#xKa, a Ha lore NOJpeprasivch MeHyauHu HeBbICOKHe 
cKaguatble crpyktTypbl JoneuKo-Manrpllliakckoro KpaxKa, KOTOPbI He MO- 
CTHraJl JIMHHM BeUHBIX CHeroB, Kak 93To noKkasamt JI. M. KouenKos (1954). 
Tlo-BHaquMOMy, He ObIIM BbICOKOFOPHBIMH Maleo30licKHe CKaqyaTble CTPyK- 
typpt IIpenkapKa3ba, Mongapun u IIpuKxapnatss, o6paMABUIHe paBHHHy 
c wra. 

B cpedueli H BOCTOUHOM YaCTAX PaBHHHI MOAHMMAJIMCh IWaCTOBBbIe, Miy- 
60KO PpacWIeHeHHble S9PO3HOHHBIMH AOJIMHAMH BOSBDILICHHOCTH, BO3MOKHO, 
THMa coBpeMeHHbIx CrapponorpcKoi uv BowpiHo-[logobcKow BOSBDILMeHHO- 
cteit. O ray60KoM 3PO3HOHHOM pacwleHeHHH B MOlopcKoe BpeMA Cpeaue- 
PyccKoli BOSBBIIMeHHOCTH TOBOPAT MHOTOUMCJICHHBIE yKa3aHHA Ha CYIMeCcTBO- 
BaHWe pe4YHbIX JOH, NorpeOeHHbIx Nod IOPCKHMH 4H 6oee A peBHHMH Ocal- 
KaMH. 

Kak JeHyauvoHHble BosBbileHHocTH Baaruickoro u YkpawHckoro IH- 
TOB, TaK WM MlacTOBble BOSBBILIeHHOCTH cCpefHel MOMOCbI PaBHHMHBl oKaliMJIA- 
JIMCb MOJORbIMM GeperoBbIMH Ha@KJIOHHbIMH HH3MCHHOCTAMH, THIIa TemMepelll- 
Heli Asopo-Ky6aHcKOH; 93TH HH3MeCHHOCTH B HaHOoulee MOHHKCHHBIX YacTAX 
CMCHAJIMCb M@IKOBOAHBIMH OacceltHaMH, O3epaMH M JlaryHaMH, B KOTOPBIX 
HAKAaILIHBaJIHCh TePPHreHHble OTMOKeHHA KOHIa BepXHeH NepMH HM TpHaca. 

B sro cxeMaTuuecKoH KapTHHe Oporpa@vH MOKHO OTYCTIHBO 3aMeTHTb 
HeKoTOpble CyWlecTBeHHble uepTbl OporpapHH KOHIa KaJleqoHCKoro = 9Tala 
MW, TO He MeHee MHTepecHo, CyWIeCTBeHHbIe YepTb! COBPpeMeHHOrO Oporpa- 
cbuueckoro TwiaHa PyccKoli paBHMHbI. OTH CyleCTBeHHbIe YepTh! MpoctyMmaroT 
B OOMHKe TaKHX BaKHelMIMX 9eMeHTOB OpoTeKTOHHKH, Kak Baviruiickult 
u YkpanHcKult WHTBI, Kak Cpemque-Pycckoe u CpeqHeBosnoKcKoe NMOAHATHS, 
Tipuanenposckoe, IIpu6asruiickoe uv ApyrHe NOHMKeHHA. 


Pa3puTHe cTpyKTyp uM oporpadun Pycckoi paBHHHbl 
Ha MpOTsxKeHHH AJbOWMCKOrO 9Tana 


PaccmaTpHBad MCTOpHio KOJeOaTesbHbIXx BHXKeHHA WiaTPOPMbI B aJIb- 
Muf{CKOM 9dTalle, Mbl BHAUM, TO OH HayMHaeTCa, Kak HM MpeAIWecTBYIONIHe Teo- 
TeKTOHHYeCKHe 9Talbl, Cc Mporn6aHHi, BbIsBaBLUMX TPaHCrpeccHH, MPOHHK- 
wux mpexkmge Bcero B IIpukacnuuckylo - Jinenposcko-J[onelkyto BMaMHbl 
B HHKHell lope. SaTeM, B cpefHel lope, TpaHcrpeccHH PacmpocTpaHAloTCcA 
no BnaguHam Bonro-YpajpeKol oOacTH, a K HadavJly BepxHeH fopbl — Ha 
O6MbIIYIO YaCTb MWIaTPopMbI, 3axXBaTHB CBBIILE 58% ee Teppxtopuu (Po- 
Hos, 1949). 

TlorpyXewua u TpaHcrpeccHH MpowomxKaloTcA HB TedeHHe MCOBOFO me- 
puowa; B 9TO BpeMa” BOBMeKaeTCA B NorpyKeHne Maseo30hcKad CKaquaTaA 
o6lacTb VipemKasKa3ba WM 3aTOMIeTCA BOMAaMH HWKHEMCMOBOTO MOPA. ITo- 
rpyKeHHA HM TPaHcrpeccHH MpooKawTcA C MepepbiIBaMA HO KOHILa MeJO- 
ROTO MepHowa, 3aBeplIHBUIHCb o6ulnpHebiueH CeHOMaHCKOH TpaHcrpeccued, 
3aXRaTUBLlell He MeHee MOJOBMHEI PyccKoH paBHHHBl. 

BecbMa lpHMeuatebHa reorpadHa IOPCKHx H MCJIOBHIX TpaHcrpeccHit. 
XapakrepHolt yvepTon ee ABIAeTCA pacnpocrpaHeHue NO BiaqHHaM W NporH- 
6am repllwHcKO MaTpopMeHHOK paBHHHbI, TPancrpeccHH rocnoACcTByIOT 
p lpukacnuficko BmaqvHe, NpOHHKaloT MeIKOBOAHPIMH mopsamMn B Meue- 
KeccKylo BiaguHy W YIbaHOBCKHH mporu6 (Yibano-CapaToBcKy!0 CHHEKIH- 
3y), BropraioTca B MockoBckyi0, Tna3osckyro 4 Tleyopcekyio BiaqHHEl. 

Bog !OPCKO-Me/IOBEIX TpaHcrpeccHi 3aM0JIHAIOT IlyenposcKo-Jlonenkyto 
praquHy, mpowuKkator B IIpunarcKui, JIppospckult u []puyepHomopckui Npo- 
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ru6n, a Taxxe B IlompcKo-l'epMauckylo BNaaWHy HW Make yacTHyHO B Jlat- 
BHACKHA mporu6. B Tro xe BpeMA STH TpaHcrpeccuu O6xOAAT SOMbUIHHCTBO 
BOSBBILNGHHOCTeH, CBA3AHHHIX C BBICTYMaMH KPpHCTasHYecKorO dyHTaMeHTa: 
TOKMOBCKHM, BallikipcKHM H TaTapCKHM CBOJaMH, a TakxKe THMA@HCKHM Kps- 
2%KeM; OHH OOxonAT YkpaHHCKHA KpucTasmMyeckHh nu BantTuiicku UTI 
H JIMUIb YaCTHYHO 3aXBaTHIBaloT Bopouexckuk wu Benopycckuit BEIcTyNH PyH- 
Aamenta, TopKko CrasponojpcKo-IIpukapnatcKad reoaHTuKJIHHaJIbHad 20Ha 
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Puc, 7, CxeMa OCHOBHBIX CTPyKTYPHBIX 9eMeHTOB PycckoH maaTpopMbl B BepxHe- 
MeloBoe Bpema. (Ilo B. H. Co6oaescKoi). 


TlaJleOSOHCKOH MlaTPOpMbl BOBJeKaeTCA B NOrpy2kKeHHA HM MepekpbiBaeTcA 
MOLUHOH TOVIINeH Me30-KaHHOSOHCKHX OTJIOKeHHH, 

O6OpucoBaHHan reorpadua lOpcKHxX H MeJIOBbIX TpaHcrpeccui co Bcelt 
OYeBHHOCTbIO CBHAeTEIbCTBYeT O TOM, 4TO KOJeOaTeIbHbIe JBHKeHUA ZTOFO 
OTpe3ka AJIbNHACKOrO TeKTOreHe3a YHACJIeNOBaIH OPOTeKTOHHKy repuwHCKOrO 
aTana. STH yHacleqOBaHHble CTpyKTYPbI TeplMHCKOrTO BPeMeHH O¥eHb XOpo- 
wo mpocnexenht B. H. Co6onescxo# (1951) aaa mpegcenoMaHckoro Bpe- 
MeHH UWeHTpa uw tora PycckoH naTdopmnl (puc. 7). Ha coctrapmeHHoh eto 
KapTe pe3KO BBICTyMaloT O61aCTH, B KOTOPbIX OTCYTCTBYIOT C@EHOMAHCKHe OT- 
JlomwKenua — YKpanncKuh wut, Benopyccxui nu Boponexcxnii Bbictynb!, ToK- 
MOBCKHA Hw Baurkupckuh cpogpt ux JjoneuKkui kpax. He Menee pe3ko BBI- 
cTynaioT Takxe BiagHHEl: Mockosckas, I[puKxacnuitcxaa, Henposcxo-J[o- 
Helukas, JIbBoscKan, [I]puyepHomopckas, a TakK%Ke MHOrHe CTPyKTypbI MeCT- 
HOrO 3HaveHua. 
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OgHaKko KoneOaTebHble IBUXKEHHA aJIbMMHCKOTO BpeMeHH, HacJlejlyA TeK- 
‘TOHMYECKHE CTPYKTyPbl TepUMHCKOrO 9Talla, NepepadaTbiBaloT WH YCAOMKHAIOT 
HX OCOGeHHO B 1OX%KHOH YacTH NAaTOpMbI, MpHseratouei Kk Kasxka3cko-Kap- 
MaTcKOH TCOCHHKIMHAIbHOH 30He. BO3HHKUIad B Naleosoe ropHad cKNaq4a- 
Tan cTpaHa B [IpeqkaBKasbe norpyxKaeTcA MOM ypoBeHb MODps, Mepexkprl- 
BaeTCA MOINHOK TOJIMMeH Me30-KaHHO3OLCKUX OCANKOB H oOpailaetca 43 rop- 
HOH CTpaHbl BO BMagquHy. Takomy xe oOpauieHuio MogBepraetca u Jlo6pyaz- 
2KHHCKO-CTaHHclaBCKad psa, MpoTArHBaBulasca B Beccapa6uu u IMpuxap- 
marbe B Masieo30e (puc. 8). 

Ha sanage maatopmer yray6asetca u pacuupserca JIbBoscKuit nporu6, 
CylecTBeHHO NepepabaTbiBaBlIMii MameosOlcky!0 CTpyKTypy 3TOrO pernona. 
GHaUMTebHOH Nepepa6oTke mogBepraetca tTaxxKe J|HenposcKo-Jlonenkas 
BiawWva, B KOTOPOH HaGulOdaeTcA cMeleHHe K 3aMadqy ocH Han6oupulero 
mporu6aHia MW OOpa30BaHHaA MeCTHBIX CTpykTyp Tuma KanHeBcKoil mucaoKa- 
UHM HW MHOrHX Jpyrnx. 

I{poucxoauT Take MadbHeliliee pa3sBuTMe wu ycAOmKHeHHe cTpykKTyp [o- 
BOJIKbA H SaBOJLKbA, OCOOeHHO B IOMKHOL ero UACTH, B CBA3BH C yrulyOsleHHeM 
H pacwupexvem IIpukacnutickoh sBmaguHpt. He ocratoTca HeH3MCHHbIMH 
H CTPyKTypbI WeHTpa Wwiar@opMbl, Takue, Kak Mockopckas BiaguHa, B KOTO- 
pow HaGOvloqaeTca cMellleHHe OCeBOH ee 3OHbI K HOrO-BOCTOKY. 

B KaliHo30e TakxKe HaOs0LaloTcA OOMIMpHbIe TpancrpeccuH, OMHAKO MMI10- 
Wav, 3aXBaTbIBAaeMble HMH, HeyYKJIOHHO COKPalllaloTcs, MOKa, HaKOHel, He 
HacTylaeT B YeTBEPTHYHOM NMepvogze casa NOHOTO OCyleHHA TaTpopMbl. 
CuleQOBaTeIbHO, MOKHO OXaPaKTepH3OBaTb KaiiHO3OHcKy!O BPy Kak BOCXOAA- 
WLYIO BETBb KOJeOaTeJIbHbIX ABHXKEHHM aJIbIMicKOrO 93TAaIIa. 

B xofe KOJeOaTeJIbHbIX J[BHXKEHHH BOCXOAlIel BeTBH aJIbmuiickoro 93Ta- 
Ma TekTOreHe3a HaGOMaeTcA albHeHWiee pasBHTHe OpoTeKTOHUKH Pycckolt 
TaTPOpMbEI: 

1) pa3sqpoOsleHue YkpawHcKoro KpHcTaMuecKOrO IMTa Ha Ba Kpyn- 
HbIX, COMpsKeHHbIX O.loKa: IlogompcKkuk u A3soBckui MaccHBbl — pa3mesen- 
HbIX SallopoKCKHM NOHHKeHHeM (Mpotomom —no JI. H. Co6omesy, 1948); 
BO3MOXKHO, TO H OTUIeHeHHe KaaycKoH BO3BbIINeHHOcTH oT CpegHe-Pyc- 
CKOM — ABJIeHHe Toro Ke NOpsAAKa, yTo u oOTAeNeHHe IIpuas0BcKoK BoO3BbI- 
wmeHHocTH oT [IpHaHenposcKos; 

2) oO6paulenve OTPHUWATeAbHBIX (OPM OPOTeCKTOHHKH B MOMOKUTEbHbIE 
oporpaduyeckue opMpr. [log06Hoe aABsIeHNe HMeeT MecTO B 3anadqHol TMozo- 
JIM, Tae mWaTo, WpHnognsaToe go 400 mM Hag ypoBHeM Mops, pacnosloxKeHo 
B oOnacTH JIbBoBCKoro mporu6a; 3TO HMeeT MecTO TakxKe u B TloBospKbe, 
B o6mactH [IpnHpoukcKOH BO3BbIIUCHHOCTH, PacMOIOKeHHOH B 3HauHTesb- 
HOH ero “acTH B Nooce YibaAHOBCKOrO UpornO6a (YsbaHoBcKo-CapaToscKon 
CHHEKJIH3bI) ; 

3) BO3pOKMeHHe MOMOMKUTeI_HBIX cTpyKTyp IIpeqkaBKa3bA, BbIPasHB- 
Weeca B co3qaHun CraBponoubcKoh BOSBbILIeEHHOCTH Ha MecTe mporuéa, cy- 
WIE€CTBOBaBIUero NOYUTH JO KOHWa TpeTHYHOrO NepHona; 

4) o6pallleHve YKOHOB JIHEBHOM MOBePXHOCTH He€KOTOPbIX CTPYyKTyp M0 
OTHOIeHHIO K YKMOHAM NOBepXHOCTH KpHCTaMYeckoro yHaMeHTa; Mpu- 
-MepaMyv Takoro O6pauleHua saBaiorca [Ipu6antuka u Onero-J[Bunckaa 06- 
JaCTb; KaK yxKe OTMeuaOCb, ApeBHAA NoBepxHocTb [IpuHOaiTuKu HakJOHeHa 
IPCHMYINeCTBeEHHO K ceBepy, TOrMa KaK MOBePXHOCTb KPHCTasIMYecKOorO PyH- 
waMeHTa llafaeT K lory; Takoe OOpallieHHe ykKloHa NoBepxHocTn [IpuOanruKu 
OObACHAeTCA HOBCHIUHMM OMyCKaHHAMH, OOYCJIOBHBUIMMM CO3faHHve BIaLHHbl 
@Muyckoro 3aJuBa u Basrulickoro MOps; HeCOMHeHHO, 4TO H OOpalenue 


Sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 


Sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 
K sonpocy o poau TexToxuxeckozo PagToga @ paseuTuu opoepaduu a5 


MOBepXHOCTH CeBePHOH NOKATOCTH CTOHT B CBASH C POPMHPOBaHHeM Bab 
Besoro x Bapeniiopa mopeli; 

5) dopMupoBaHHe pxfa HOBbIX JIOKA/IbHBIX CIPyKTyp B OCaXOUHOM M0- 
Kpope H yCJlOMKHeHHe CTapbix CTpyKTyp (opMupoBaHHe MHOFOUHCeHHBIX 
ctpyktyp B Tlpuxapnatse, Maustuckne cOpocui, duexcyps! Eprenei, Cta- 
smurpagcKu c6poc HT. Z.). 
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Puc. 8. CxeMa nasteoTeKTOHHKM KpHCTalamyecKoro dyHdamenta PyccKkoi maat- 
(bopMbl Naa aabuviickoro aTama TekToreuesa. (Ilo A. A. Baxuposy). 


}—o6nacTH noanAaTHA KpucTanaM4eckoro qyHAaMeHTa, XapakTepH3OBaBUIMecA B TeNeHHE AAHHOrO 

gTaila MpeHMyULeCTBEHHO NMOJHATHAMH, 2 — replMHHbI Ypana, 3-—o6nacTH BnatwH dyHAamenta, 

XapakTepH30BaBlHecA B TEYeHHE AaHHOrO STaNa NPCHMYMIECTBCHHO MOPpyXeHHAMH, 4 — mpomexyTo4- 

Hpe O6AacTH, xapakTepH3OBaBMIneca B TeYeHHe AaHHOrO aTana iy eras NOAHATHH HW NorpyxenHh, 
5 — repudickas ckaagzatan o6aactb Jlou6acca. 


BosHukllaa K Hayamy ueTBepTH4YHOro MepHoga oporpadux PyccKo pas- 
HUHDI He Oblia CKOMbKO-HHOyAb CYUeCTBeEHHO H3MeHeHa COOBITHAMH JIeqHHKO- 
Boi am0xu. Mspectuo, ro B OCHOBe BCeX OporpadbHyecKHx HepoBHocTel ce- 
BepHOli TOJIOBHHbI PaBHHHbl HaXOMATCA HEPOBHOCTH OJeLHUKOBOK ST0xH, 
JI@MHUKOBbIe Ke OTMOKEHHA TObKO IpWfasIM 39THM HepOBHocTaM cneundu- 
4YeCKHe MOPeHHble H BOJHOJeHMKOBbIe YepTbI pesbea. 

M3 w3vloxKeHHoro Bbllile cilehyeT, UTO BCH HCTOPHA Pa3BUTHA MOBePXHO- 
ctu Pyccko paBHHHbl B CBOMX OCHOBHBIX YepTax TeCHO CBH3aHa, o6ycJIOB- 
JleHa pa3BHTHeM TeKTOHHUCCKHX CTPyKTYp B XOe KOJleOaTeIbHbIX ABY2KE- 
Hui. CeqoBaTeIbHO, TeEKTOHHYeCKHe JBUXKeHWA CJly2KaT MMMNYJIbCOM Cylle- 
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CTBCHHbIX H3MeHCHHH Oporpaduu paBHUHbl. XOTA eHyWallMOHHbIe Mpoueccht 
B CBO€M BO3feHCTBHH Ha NOBEPXHOCTb PaBHHHbl HM 3KBUBAJICHTHbI BOSzell- 
CTBHIO TEKTOHHYECKHX MpOWeccoB B MepciekTHBe BCeH reolorMyecKOH HCTOpHH 
(Mapkos, 1948), ofHako HMeHHO KOJe6aTeIbHble TBIXKCHHA ABJIAIOTCH MIpH- 
UHHOH CYyUeCTBeHHBIX OporpadMyeckux H3MeHeHHi, MpHBOAA K yCHJIeHHIO 
WIM OcMaOMeHHIO AeCHyAalMOHHbIX Mpoleccow u Mpesonpemeiaa pacnpene- 
JleHHe M0 paBHHHe OGlacTrelt cHoca u akkymyvialluv. B 3TomM cMbICAIe H Halo 
NOHHMATb BeMYIUYlO POJlb TEKTOHRYECKHX ABHXKCHHI B MPOTHBOPeYHBOM B3aH- 
MOJeHCTBHH SHAOreHHbIX HW 9K3OreHHbIX Npoweccos, POpMupyIOwMx MoBepx- 
HOCTb 3eMJIH B IeOM MH B TOM 4HCTe PyccKol paBHHHET; 

Ha mporsxkenuM Bceli UCTOpHM MameoTeKToHMyecKoro pasBuTuA Pycckoit 
WWlaTPOPpMbI MpOCMeKUBaeTCA OMpPeMeeHHaA IIpeeMCTBeEHHOCTD, yHacJleqo- 
BaHHOCTb OCHOBHBIX YepT OPOTeKTOHHYeCKOTO MlaHa, BbIpakalomascs 
B YCTOHYMBOCTH BaxKHeHINHX NOLHATHK KpHcTaJMYecKoro dbyHmameuta (Bal- 
THHCKHH MH YkpanHcKul WMTHI, a Takxe Boponexckuli, Benopyccxu u apy- 
re BbICTYIbl H CBOMOBbIe NOAHATHA yHAaMenTa), Bcerfa OOpasyioulux BoO3- 
BbILNCHHOCTH B KOHIW€ TeOTeKTOHHYeCKOrO 93Talla; MpeeMCTBeHHOCTb Bbipa- 
*KaeTCA TaKKe B YCTOMUMBOCTH BaKHeHIMMX BIAaRMH KpHcTasiMyecKoro yx- 
mamenta (IIpuxacnulickof#, Mockosckol, J[HenposcKo-Jloneuxoi, Teyop- 
CKOH H Ap.), KOTOpble BCera ABAMIOTCA OGMaCTAMM TPaHcrpeccHii B Havasie 
3Talla H HH3MeHHOCTel B KOHUe ero. 

Hicropua pasBurua opoTekToHuku Pycckoli naaT@opMbl noKasbiBaer TaK- 
Ke ONpeleeHHy!lO HaMpaBJeHHOCTb B Pa3BHTHH H H3MeHeHHAX CTPyKTyp 
M oporpauu, uTO Bbipaxkaerca B TEKTOHMYeCKOM OOpallleHHH MONOKUTeIb- 
HbIX CTPYKTyp BO BMaMHbI Ha HUCXOALIeM STale HU BOJM3H pasBuBaloulelica 
Ha JaHHOM 3Talle reOCcHHKIMHalu (OOpamenve Bonro-YpampeKoro cBoza BO 
BNanHHy B JeBpoHe W KapOoHe, oOpauleHHe Crasponompcko-ITpukapnarcKoit 
reOaHTHKIHHaJIbHOH 30HbI B MeJIOBOe BpeMA) H BO3POKTCHHH OOpallleHHbIX 
M MorpeOeHHbIX MOMOKHTeAbHBIX CTPyKTYp B BOSBbIWeHHOCTH (ToKMoBCKHi, 
CpeqHepowkckni, TatapcKuit cBogbl, Crapponouipckoe MogHATHe) Ha BOCXO- 
MAULeM 9Talle TeOTeKTOHHYeCKOrO IWHKa. 


IipoucxoxwkyeHHe 4acTHBIX (MeCTHBIX) OporpadpH4yeckHx HepoBHoctel 
Pycckow paBHHHbl 


Ecimm TeKTOHMYeCKad O6yCOBeCHHOCTS KPyNHBbIX yepT oporpadun Pyc- 
CKOH PaBHHHbl He BbI3bIBAeT COMHEHHii, TO OTHOCHTeAbHO MpoucxomKMeHHA 
MHOrHX MeCTHbIX BOSBDIIMeHHOCTeH HM HH3HH (BO3BBIIIGHHOCTH H HH3MeCHHO- 
ctu Cespepo-3anana, Llentpa, 3aBounxps wu IIpmpomxkpa x T. 2.) MHeHua reo- 
MOp@O.1IOroB CHJIbHO PpacxOAATcaA. 

Mecruble oporpaduyeckve cbopMpr Pycckoll paBHHHbI OTAMYaIOTCA 60VIb- 
WWM pasHooOpasvem. OHM M3 HHX HMeIOT (POPMbI ACHMMETPHUHHIX ycTynoB 
C OJHHM JIMUIb 4eTKO OOPHCOBaHHBIM CKJIOHOM HM BeCbMa MOJOrHM, HeBbIpa- 
SMTCJIbBHbIM MPOTHBOMOJIOKHBIM. K HHM MIpHHanexkatT Bazyalickan BO3BbI- 
meHHocth, KnucKo-J[Murposckasd rpaga, cepepHpili Kpait TlogompeKxoro maia- 
TO, BOCTOUHBIe ycrynbt TIpuaHenposcKxok, Cpeque-Pyccko u IIpupomxcKxol 
BOSBHIWMeHHOcTel, Eprene, J[onelcKoro Kps»Ka WH MHOrHX JPyrHx, MeHee 
H3BeCTHDIX BOSBbILeHHOCTeH HW pA. ITO OHA M3 HavOouJlee pacnpocrpaHeu- 
HbIX (OPM MECTHBIX BOSBBIINeHHOCTeM, 

7Ipyrve uMetor dopMbI yBaoB c Gomee UH MeHee CHMMETPHYHEIMH CKJIO- 
HaMH, TO 6oee XOMHCTHIMA M PaCWIeHeHHbIMH, Kak Harpumep CoipTossie 
BOSBBIIMEHHOCTH SaBOJIKbA, TO BECbMa MJIOCKHe WM Hepeskue, Kak CeBepHble 
yBavIbl. 
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Hakone, HekoTopble 43 HHX BCTPeyaloTcA B BHe H30JIMPOBaHHbIX, HO 
MOCTaTOUHO pe3KO OYePYeHHbIX BOSBBIWICHHOCTeH, KaK MHOFrHe BO3BBIILIeH- 
HocTH [TpH6antuku u Cesepo-JiBHHcKoh o6acrTu. 

He MeHee pasHooOpa3HbI TakxKe H (OPMBI MeCTHBIX Hu3HH. Hexoroppnie 
M3 HHX HMeIOT XOPOINO OOpHCOBaHHble JIMHeHHbIe POPMH, HanoMHHalollHe 
peyHble JOHHbI, HO Tropa3qo OOuiMpHee Hx; Apyrue MMeIOT, H TaKUX GoOVUIb- 
WWHHCTBO, OBaJIbHble HAM JIOMacTHble H Ooee CAOMKHEIe OVeEPTAHHA, YTO OCO- 
GeHHO XapakTepHo JIA Hu3HH LlexTpa u Cepepa Pycckoli paBHnnnl. 

O MponcxoxKfeHKM aCHMMECTPHYHEIX BOSBHIWEHHOCTeH THMa ycTynos. AcuM- 
MeTPHUHbIe BOSBBIIUeHHOCTH MpHHaweKaT K YHCy HavOoulee pacnpocrpa- 
HeHHbIX Ha PyccKOH paBHHHe; OHM BCTpeyaloTcA Kak Ha KpaliHeM ceBepe ee 
(Benomopcko-Kyolickui ycrym), Tak wu Ha lore (Epresu, CrasponopcKaa 
BO3BbILICHHOCTD). 

ConocTaBad B3IIADbl, BbICKa3aHHble pa3sH4HHIMH HCCeLOBaTeIAME 
B pa3sHoe BpeMA OTHOCHTebHO MpPOMCXoKAeHHA STHX ycTynoB (MewlepsKos, 
1951 a; Coxonos, 1934), Mox%xHO ChemtaTb clemyiollve 3ak0ueHHaA: 

1) aCHMMeTPHYHble BOSBEIWeHHOCTH (ycTymbI) ceBepHOH NOMOBHHEI paB- 
HHHbI PaCCMATPHBalOTCA OObIMHO KaK JeCHYAaUMOHHbIe, BOSHHKINHe B MecTax 
Pa3BHTHA YCTOHYHBbIX NOpor; 

2) A@CHMMETPHUHbe BOSBHILICHHOCTH IOKHOH MOIOBHHH! PpaBHHHI M0 mpe- 
HMYUIeCTBy paCCMaTPHBaIOTCA Kak TEKTOHHUECKHE (COpocnl, dbieKcypbl HT. 11.), 
K YHCAy KOTOpEIx OTHOcaT Eprenu, npaBeti Geper Boru or SKurynei m0 
CramuHrpaya, mpappti Geper J[Henpa Mexgy Kuesom u J[HenponerposcKom. 

Jian paBHbHOH OWeHKH pow AeHyLalMOHHbIX Mpolleccop B dopMupo- 
BaHHH OporpaduyeckHX YyCTyNOB CJleqyeT COMOCTaBHTb MX pacnpeseneHue 
c reomornyeckoH KapTow. Takoe conocTaBneHue OOHapyKuBaeT YAUBUTEJIb- 
HOe COBMaweHHe MHOrHX yCTYNOB C rpaHHllaMH KPyNHBbIX cTpaTurpaduyeckux 
KOMIeKcoB (puc. 1). 

Bo Bcex 3e€Cb MepeuHCIeHHBIX Clyuaax JeHyauvOHHoe mpoucxomeHHe 
S9THX YCTYNOB pa3sfzenaeTcA OOMbINHHCTBOM HcceqoBaTesieH. IIpu3sHaBan Tak- 
Ke BaKHeHIWYyO POlb JeHYMAaWMOHHBIX NMpouweccoB B OpMHPOBaHHH 3THX 
yCTYNOB, MbI BCe Ke JOMKHbI 3aaTbCA BOMPOCOM,*4eM OOBACHUTDS coBmaye- 
HHe MX CO CTpaTHrpaduyecKHMH KOMIVIeKCaMH. 

Hac He MOKeT NOMHOCTDIO YAOBJETBOPHTb CCbIIKa Ha YCTOMYMBOCTD MO0- 
pod, ClaraloljHx ycTyMbl, NOTOMY 4TO, KaK MpaBHJlo, HeT CYDIeECTBeHHBIX pa3- 
JIH4HA B YCTOHYHBOCTH NOpoOm Ha ycTyMax HM Yy UX NOMHOKbA; Sonee Toro, 
HepeAKH CJlydaH, Kora YCTYMbI CJIOMKeHLI MAaJIOYCTOHUMBbIMH TMeCKaMH H JIH- 
HaMH, KaK 3TO HMeeT MecTo B KaHucKo-J[MuTpoBckon rpaze. 

Boviee npaBsonoAO6Ho NpesNosomKenHe, ITO PTpaHAlibl cTpaTurpaduyeckux 
KOMIWIe€KCOB OMpeeyleHbI TeEKTOHHYECKMMH CTpyKTypamMi — Baloo6pa3sHbiMH 
NOLHATHAMH, *leKcypaMu, CTPyKTYPHbIMH TeppacaMH H T. M1., KOTOpbie ouep- 
WHBaJIM TpaHHIUbl PacipocTpaHeHuA MOpeH H COOTBETCTBYIOWIMX OTJIOMKeHHH. 

TloaTpepskaeHHe STO MBICIH MbI BHHM, BO-MepBbIX, B INMPOKOM pac- 
TIpOCcTpaHeHHH NOAO6HOrO ABJEHHA B IOKHOM WH cpetHel MomocaxX paBHUHbl, 
rie DeHcTBUTeIbHO TEKTOHHYeECKHe YCTYMb O6YCNOBIMBAIOT TpaHUIbl CTpaTH- 
rpamuyeckux KoMMviekcosp (ycTynst Eprenei, []pupomxckoh Bo3BbIlieHHOCTH, 

6uero Cripta u DMGeHcKoro MwaTo OrpaHW4HBaloT pacnpocTpaHeHHe yeT- 
Be€PTHUHbIX OTIO%KeHHH IIpukacnua), H, BO-BTOPbIX, B yKa3aHHAX Ha HasMUne 
BamOO6pa3HHIX MOXHATHH H TeKTOHHYeCKHX YCTYNOB B OCHOBe PAJa BO3BHI- 
mieHHOcTe Ha ceBepe paBHHHE! (puc. 9). : 

BnomHe oOG6baACHMMEI HaOmogalollHeca HecoBMazenua oporpaduyeckux 
yCTYMOB C TCKTOHHY€CKHMH CTPYKTypaMH, KaK 3TO HMeeT MeECTO, HalpuMep, 
B Banyatickoh BO3BbILIeHHOCTH, Pa3MeLIeCHHOH HeCKOJIbKO BocToUHee Bau- 
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galickoro Basia (Memepskos, 1950). OuepuaHo, 4TO ycTyM MOcTeMmeHHO OT- 
CTYIMHJI K BOCTOKY MO BO3AeHCTBHEM 2PpO3HH peK, BNagalowux B BavtuilicKkoe 
Mope. 

Bce H310%KeHHOe MPHBOAUT HAC K TAKOMY 3AKJIIOUCHHIO, YTO YCTYIIbI pa3- 
paOoraHbl Hv OdopMseHbl DeHyAalMOHHbIMH NpoleccaMu, HO HX NoOABJeHHe 
H pa3BHTHe B JaHHbIX MecTax OOyCJIOBJIeHbI HaJIMYHeM TCKTOHHYECKHX CTPYK- 
TYP H UX JBHKeEHHAMH. 
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Puc. 9. Cxema Textonukn [Ipu6aatuxn. (lo ® A. Anexceesy). 


J— Baatnickuit Boictyn cyHaamMenta, 2 — Beaopycckui BpicTtyn @yHAameuta, 3 — JlaTBHickaad ,ceaoBnHa*, 

4— Boctouno-Ilpyccxo-JluTospckaad BnoaiuHa, 5 — TipHuabMenckaa Bnaguua, 6 — Bangatickuit Baa, 7 — Tloamoc- 

KOBHaS CHHeKAH3a, 8 — BaaTHickw wT, 9 — 30HbI BEPTHKaAbHbIX ABHKCHHH PyHAaMCHTa B HHKHEM HU cpel- 

Hem naneosoe, 10 — ctpyKTypupte ycTynp: / — Haposcexun, 77 — JlyaxcKui, 777 — Ipauckua, 7V — Wenoucknn, 
— Puxckni, Vi — Xoamcxud, Vi/ — Kaanunuckui, 


O6 oTpaxkeHHH B pewbetpe MeCTHbIX TeKTOHWYeCKMX cTpyKTyp. Bpicka- 
3aHHoe B MIPeMbIAyMleM pa3yzesie MHeHHe O06 OMpeweAOlleM 3HaYeHUH Me- 
CTHBIX TCKTOHHYCCKHX CTPYKTYP B Ppa3BHTHH ACHMMETPHUHDIX, THA ycTyNos, 
BO3SBbILIeHHOCTeH TpeOyer Oolee MoApo6Horo u Ha 6oJlee WHPOKOM MatTe- 
pase PpaCCMOTPeHHA BOTpOca O 3AKOHOMEPHOCTAX OTPa2xKCHHH MECTHDIX TeK- 
-TOHHY€CKUX CTPYKTyp (BaJIOB, Ce€WIOBHH, KYMOJIOB, TEKTOHHYeCKHX cTyneHelt 
H Tip.) B peslbede. 

IO. A. Meuiepakos B O2ZHOK 43 cBOnX pabor (1951 a) pa3syemua Pycckyto 
PpaBHHHy Ha 3 30HbI NO XapaKTepy MPOABJICEHHH MeCTHBIX CTPyYKTYp B pewbedpe: 
1) Kpaepyfo c npeoOaqaHHeM MpsAMOro OTpaxKeHHA CTPYKTyp B pesbede; 
2) mepexodHy0, WWIt KOTOPOH XapaKTepHO HaJIMUHe KaK NPAMBIX, Tak H OO- 
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paTHHX COOTHOIMeHRA CTpyKTyp u pesbeda; 3) BHYTPeHHIOWW, XapakTepH- 
sylollyloca mpeo6mazakvem oOparHbix COOTHOWIeHHH CTpyKTyp H pewbedpa. 

Mp He HMeem BOSPaKeHH NO CYWEECTBy AAHHOM CXeMbI HM CUMTAeM, YTO 
OHA NPaBHJIbHO OTpaxkaeT OOLMe 3AKOHOMEPHOCTH reorpaduyeckoro pacmpe- 
We@AeHHA MeCTHBIX OPOTeKTOHMYeCKHX COOTHOWeHHH no PycckoH paBHHHe, 
HO cuNTaem HeoOxomuMbiM Goslee Noxpo6HOe paccMoTpeHve STOrO BOTIpoca 
lO OTHOWeHHIO K KpaeBOl 30He, 1.1A KOTOPOH BbIABICHHe MeCTHBIX CTPyKTYyP 
MMeeT BaXKHOe 3HAYeHHeE B HecpTenmovcKOBHIx padotax. 

TIpexne scero Heo6xomuMo Kpaepyto 30Hy IO. A. MeuiepskoBa pa3je- 
MT 110 CTefleHu MpoOmBeHHA CTPyKTyp B pedbede Ha Ape YacTH: Bouro- 
Ypaspcekyio wu IOxunyro. Ileppaa oxpatpipaer I]pukampe, CpenHee x Huxuee 
Tlopommbe, uckaiouaa Tipwkacnuiickyio HH3MeCHHOCTb, BTOpad BKIONaeT 
‘Bp ce6a Iipakacnuiicxyw HusmenHocts, IIpenkapkasbe, IIpnuepHomopee, Bec- 
-capa6u1o ¥ [Ipuxapnatee. 

Bonro-YpaspcKkan O6JacTb ChOpMHpoBasach B OCHOBHBIX CBOHX YepTax 
‘B TepllHHCKy!O S9MOxy TeKTorede3a HM HayMHad C KOHIa MepMM HCTIBITHIBAeT 
TIPCHMYLLECTBEHHO NOAHATHA, CCH M CMeHABIIMECA NOrpyKeHHAMM B lope, 
MeJly H TlaleoreHe, TO OTHOCATe/IbHO HerIyOOKHMH. 

fOokHaa o6slacTs ucHbiTasa rmy6oKve NorpyKeHuA B TeYeHHe aJbmMacKorO 
‘uKla TeKToreHe3a H B Oombivel cBOev YaCTH NpeBpaTHacb B CYyIWy JTHIIb 
‘B KOHUe TpeTHYHOTO NepHoma, NOSTOMy BOCXOAAlMe UBHKeHHA He YCTIe/IK 
ellle 3AMeTHO BO3POMHTb MorpeOeHHble CTPYKTyPbl, PacNO3HaBaHHe KOTOPBIX 
To reoMopdosornyecKMM MIpH3HakaM TpeOyeT BeCbMa BHHMATe/IbHOTO aHa- 
JH3a. 

Crpykryptt H pesbetp Boaro-Ypanpcexo o6nactu. Vissectuo, uTo Bosro- 
Ypanpcekan o6acTb OOMaqaeT OYeHb COKHOM oporpapuel. B Kako Ke 
‘CBA3H CTOMT 3Ta CAOKHad Oporpadbua c ee TeKTOHHYeCKMMM CTPYKTypaMH? 

Teomopdovioru, onucpIBaBliMe, HanpuMep, pesbed TIpHBosKcKOH BO3BbI- 
tuennocru (Kysuetos, 1946; [Inorposcxuit, 1945), yrBep»xxmaior, YTO €€ Opo- 
rpacHua — pesyJIbTaT MOUTH MCKJIOWHTEIbHO Je€ATEAbHOCTH SK30PeHHBIX MpO- 
sHeccoB. OHako HeOOxOMMMO HarlOMHHTb, YTO ellie B MoCceqHeH YeTBePTH 
nmpoutoro cronerua A. II. Mapnop (1887) ykasa Ha MHorHe cbakTb O6y- 
CHOBeHHOCTH pesbetba TIloBomKbA TeKTOHHYCCKHMH CTPyKTyPaMH. Tlosxe 
MHOrHe ClyYaH MpOABJeHHA CTPYKTYp B pebede OTMeUAIOT A. J]. Apxan- 
enpexuit (1911), A. H. Masaposuy (1927), E. E. Mananoscxuit (1940) nu ap. 

Bce Ke TowbKO B MocteqHHe Fob, OlarofapaA WAPOKO pasBepHyB- 
LIHMCA reoslOro-CTPyKTYPHbIM cbeMKam B [loBosxKbe, HAvYaa OTYCTJIMBO BBI- 
SACHATbCA KaPTHHa 3@BMCHMOCTH COBpeMeHHOH oporpaduH OT TeKTOHHUE- 
ckux cTpyKtyp. Hau6ouee onmpemesweHHo BbICKa3bIBaeTCA 3a HaJIHYHe SAKOHO- 
MePHBIX CBA3eH MexKIy COBPeMeHHbIM pebeOM HW TEKTOHAMYECKHMH CTPYK- 
typamu TloposKpa JI. K. Angpees (1948, 1949), nponsBoqMsuIMH DeTaJb- 
Hble CTPYKTYPHbIe CbeMKH B OOacTH YapanoscKo-CapaToBckol CHHEKIH3EI. 
YkasaHHbI aBTOp OTMeyaeT, 4TO IIPHMaA CBH3b COBPeMeHHOrO pembeda c 
‘TEKTOHHYCCKHMH CTPYKTYPaMM BbIpakKaeTcH B TOM, YTO PeyHbIe AOJMHDI 
TIpHYpOveHBI K MporHOaM, paseAIOWHM OTeNbHbIe NOXHATUA, BbIAeIAIO- 
wiueca B cBowe CypcKko-MokuIMHCKoro Basia, a BOMOPasAesIbHble BOSBHILICH- 
HOCTH (PUKCHPYIOT CBOMbI CTPyKTYp STOO Bava. 

Kpome JI. K. Anapeesa, 9Ty 2Ke MPAMy!O 3aBHCHMOCTb COBPeMeHHOH Opo- 
Tpacbuu OT TEKTOHHYECKUX CTPYKTyp OTMEeYAIOT H MHOTHE TeosOrH, 3aHHMalo- 
wiwecn CTpyKTypHbiIMH = cbeMKaMM = IIpxHBOmKCKOH BO3BBIIIeHHOCTH. Tax, 
E. B. Un6puxopa (1951) ycTranaBIMBaeT AHTHKIMHANbHYIO CTPYKTYPY, CO- 
CTOAULYIO H3 PALA KYNOJOBHANDIX TOMHATHH, B MOulOCe BBICOT, PasAeJIA10- 
ulMx BepxoBbaA pp. Cepso6nl, MexBequib u Ysbl. OTa aHTHKIMHAaJIbHaA 
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CTpyKTypa ABJIA€TCH IOFO-BOCTOUHBIM OKOHYaHHeM KepencKo-YUemOapcKo 
30HbI NOAHATHH, BbIPaXKeHHBIX B BHAe KepencKo-YemOapckon BO3BbILIeHHOCTH. 

BecbMa HHTepecHble ZaHHble mpupogat A. HW. Onan uw E. B. Un6puKosa 
(1951) o TekroHuke XBasbiHcKoro [lopomKpa. UsBecTHo, uTo 3TOT y4acToK 
TIpHBospKCKOM BOSBBIIMeHHOCTH, Oporpad@uyecku MpeAcTaBJIeHHbIM BbICOTaMH 
mpaporo 6epera Bonru (Uepno3aToucKue u XBaJIBIHCKHe Fopbl), paccMaTpH- 
BaeTCH OObINHO KaK COCTABHad YacTb TaK Ha3bIBaeMOH BowlbcKOH KOTJIOBHHHI, 
OCb KOTOPOH MpoxOg_HT, NpHMepHo, No AMHHH TopojoB Ky6nuen u XsBa- 
JIbIHCK —- Oaccefin p. Jloury3, a XBasbiHcKoOe mo6epexkbe Bourn paccmaTpu- 
BaeTCA Kak MOOrad MOHOKIMHAb, YaCTh BOCTOUHOTO Kpblia BowbcKolt KoT- 
JIOBHHBI. 

Hospie feTaJibHble reo/lOro-crpyKTypHble cbeMKu XEBaJIbIHCKOrTO m06e- 
pexkbaA OOHapyKHJIM, 4TO B OCHOBe AaHHOH BOSBBIIMeHHOCTH paciomaraetca 
TeKTOHMYecKoOe NosHATHe, KoTOpoe A. WH. Onan u E. B. UnOpuxkopa uasbi- 
BaloT XBaJIbIHCKHM BaJIOM. OTOT Bad MpescTaBaer co6oH O4eHb Nooroe: 
MW WHpOKOe MOAHATHe, OPHEHTHPOBaHHOe B CeBePO-CeBePO-BOCTOYHOM HalipaB- 
NCHHH H OTeeHHOe OT TaK Ha3blBaemoro Ilaseo3ofickoro (IlyrayescKoro) 
Bala SaBoJ2KbA TpOrH6oM, B KOTOPOM pa3Melllaetca MomHHa Bourn. B roro- 
10ro-3aNaNHOM HalipaBeHHH Ban MorpyxkaeTcH uv Ha wupoTe r. BasaKoso- 
NepeXxOAuT Ha JleBbId Oeper Boru WH BHOBb OporpaduueckH BbICTyMaeT B BO3- 
BbILMeHHOCTAX Ypac u Tpu Mapa B 3aBomxKbe. STHM NorpyKeHHeM XBaJIbIH- 
CKOrO BaJla BOCNOb30Basacb Bovira, Hematollad 30ecb KpyTOH MOBOpOT K 3a- 
many Mexzy ropofamu Banaxospo u Bowbcx. Sanagquoe Kpblio XBaJbIHCKOrO: 
Bala OCJIOKHACTCA KpyMHOW GseKcypol, O6pa3yiowleH NpaBblh CKJOH MOJIM- 
Hb! p. TepellikH, KOTOpad MpHypoveHa K CHHKJIHHAJIbHOMY TOHHKeHHW. 

M3 9THX MaHHbIX, OCHOBaHHbIX Ha JeTaJlbHbIX paOoTax, BbITeKaeT HO 
MeHbIUeH Mepe 1Ba BbIBOa: 

1) xBaJIbIHCKOe MoOepexbe Bourn oO6aqaeT B WesIOM TIpxMOH OpoTeK- 
TOHHKOH, a He HHBeCpCHOHHOM, Kak 93TO CJIeMOBaO M3 B3IIAa O CHHKAH- 
HaJIbHOH Mpupoge TekToHHYecKoro cTpoeHHa BowpcKoH BmaqHHbl; 

2) Helb3A4 paccMaTpHBaTb pesibet) XpBasbiIHCKorO NoOepexKbA Kak 93po- 
3HOHHO-OCTaHUOBbIH, (POPMHPOBaHHe KOTOPOrO Ob6ycJIOBIEHO TOJIbKO JIMTOJIO- 
rue nopod Mp ToOpH30HTaIbHOM 3aJleraHHH WacTOB, KaK 9TO TDPakTylOT 
B CBOHX pa6orax M. B. IIuvorposckui (1945) nu C. C. Ky3Henos (1946). 

Bobo MHTepec If MO3HAHHA 3aAKOHOMEePHOCTeH OTPaKeHHA MeECTHBIX 
CTPyKTyp B pejbecdbe npegctraBner CapatoscKkoe [JopomxKbe, paloH capa- 
TOBCKHX ucOKalnH. M3BecTuHo, YTO 3ecb HaOsoqaloTcA Kak IIpAMble OT- 
paxKeHHA CTPyKTyp B pesbetpe, TaK H HHBeEPCHOHHBIe. 

Han6Oouee ocToBepHoe OObACHeHHe TaKOMY ABJeHHIO, Kora B ONHOK A 
TOH %e TeKTOHHYeCKOH 30He OAHH CTPYKTYpbI (KynOla) BbIpaKeHbl BO3BBI- 
IWI€HHOCTAMH, a Apyrue — nonuxKenuamy, dant IO. A. Meulepakos (1952), 
KOTOPHIM yKa3aI Ha TO, UTO OOpaTHble COOTHOWeHHA HaGsoMaloTca B Oac- 
cefHax pp. Uapabima u KypyioMa, B KOTOPLIX HMeIOT Me€CTO BeCbMa HHTeH- 
CHBHbIe MpOUecchl SpO3HH, CBA3aHHbIe C OOJIbBUIMMH YKJIOHAMH 3TUX peK 
BCNeCNCTBHe OOJIbIIHX OTHOCHTCJIbHbIX BLICOT mpasBoro Gepera Boasru. IIps- 
Mble Ke COOTHOWeHHA Ha6m0qaloTca B OacceHHax mpuToKoB MeyBenuubt, rae 
OTHOCHTEJIbHbIe BbICOTbI MeHbIUe H 2PO3HA 3HAUHTeIbHO cla6ee. Takum o6pa- 
30M, COBPeMeHHoe pa3MellleHHe 30H IIPAMbIX MH OOPAaTHbIX COOTHOMEHHE MexK- 
Ay pesmbepomM H KYNOJIOBHAHbIMH CTpyKTypamMu B CapaToBcKoM paioue 
B OCHOBHOM OMpeeIAIOTCA MHTCHCHBHOCTbIO 3PO3HOHHbIX MpOleccoB B HO- 
BeHillee BPeMA. 

Tlonoca TrekToHHyeckux cTpyKTyp JIlouo-MejBenuuKoro BaJla COCTOHT H3 
MHOFOUHCJICHHBIX KYNOJOBHIHBIX MOAHATHH c mpeo6anatollHM 10ro-loro- 
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3aMamHbIM H CeBepO-CeBepO-BOCTOYHHIM MpOCTHPaHHeM H OTAEJIbHBIX OHO OT 
Apyroro MomepeyHbIMH H MpOO/bHbIMH nporH6amu. Cyaa mo MaHHbIM pasa 
yiccenopateneh (Iladupos, 1955, 1 ap.), MOX%KHO MpHHTH K 3aKJIOYCHHN, ITO 
OOMbUIMHCTBO AHTHKIHHAIbHbIX MogHATHH J[ono-MegBenHUKOrO BaJla BbIpa- 
2KeHO B pesbete MPAMO, HECMOTPA Ha 3HaUHTeJIbHOe Bo3eHcTBHe Ha HHX 
JeHYalHOHHEIX mpoweccoB, ITOT PakT MOxKeT 6bITh OObACHEH TOJIbKO IIpH 
JONYWIeHHH JBHXKeHHA CTPyKTyp 9TOrO Bala, B YaCTHOCTH ApuenquHcKow 
TpyNnb! NOAHATHH, B YeTBePTHYHOe BpemMaA. 

TIpamoe orpaxkenve B pebede uMeeT TAKKE Kurysesckand aHTH- 
KIMHaIbHaA CTpyKTypa B WesIOM HM ee YaCTHble CTPYKTYPbl, Kak STO OKa- 
3aHo uccleqoBaHusMu B. H. Jlo6opa (1950), H. T. Casonopa (1951), 
T. B. O6equenronon (1953) u ap. 

TakuM 06pa30M, BeCb H3BeCTHBI K HaCTOALeMy BpeMeHH MaTepHal MO 
TexToHuke IIpHBOJKCKOM BO3SBBIWeHHOCTH CBUeTeAbCTBYeT O TOM, TO B MO- 
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Puc. 10. MepvanonaabHblit reonormueckH po pHab Bogoc6opos pek Akaa, YpeHb H 
Bappu B YabaHOBCKOH O6macTH. (Mo E. H. Mepmsakosy). 


] —neckH BepxHecapaTOBCKOro MOADApyca, 2— NecKH, MeCHaHHKH H OOK cocHoBcKoh dbauwHH naseo- 
reta, 3 — Med, PAHHbI H MepretH BepXHerO CCHOHA, 4 — ONOKH WH MepreaH BepxHero caHTOHa, 5 — MEp- 
TeAH H MeN TYpOHa, 6 — AHHH! H MecKH abba. 


jlaBAMIOUleM GOJbIMHCTBe Cly4¥aeB MECTHbIe CTPyKTYpbl HMEIOT IIPAMOE OTPa- 
2KeHve B pelbede; OOpaTHble COOTHOIWeHHA BCTpeyaloTcA B TeX HEMHOTO- 
MHCICHHBIX CJYYAAX, KOa AHTHKJIMHAJIbHbIe CTPYKTYPbI CORKEHbI PbIXJIBIMH 
mecKaMu wH6o HaxofaTca B HenocpeszcTBeHHO GausocTH K Bosre, 6naro- 
MpHATCTBYIOWeH SHeprHyHOK SsposHu y3KOH mpH6pexHom nosocer (puc. 10). 

Oruetmpylo KapTHHy WIMpoKoro pacnpocTpaHeHHaA MpAMOM OpOTeKTO- 
HHKH JlaeT Bpicokoe SaBouxpe. He roBpoph ye O NpAMOM oTo6paxkKeHHH 
B oporpadun TatapcKoro u BaiKupcKoro CBOAOB KpHCcTaJIMyeCcKOro (yH- 
jlaMeHta B BHJe bByryabMuHcKo-Bene6eeBCKOH BOSBbILICHHOCTH AeTaJIbHble 
CbeMOUHbIe, NOMCKOBLIe H pasBeqouHble pa6otnl (Tpodumyx, 1950) noKa3a- 
JIM, YTO M MHOFOUMCJeHHbIe MeCTHbIe TeKTOHHYCCKHE CTPyKTyPbI PasHoro 
NopadKa ToxKe MMeIOT NpeHMyUlecTBeHHO NpAMoe OTParxkeHHe B pebede. 

Tak, xopolulo BbIpaxkeH B pelbetbe CoKcKHMH ropaMu Coxcko-IHemmuu- 
CKHH Bal, IpescTaBsIeHHbIh cHcTeMol Kynoloo6pa3HbIx NOAHATHA u cseK- 
CYPHbIX MeperH6oB, H3 KOTOPbIX MOXKHO YNOMAHYTb Eaxoscko-Cepruescky!o0 
30HY NOMHATHH, BbIPAKEHHYIO BOSBBIeHHOCTAMH Ha M@Kypeube Coka H ero 
mputoxa Kyxaypyn, Ulyryposckyto aHTMKIHHaIb B BePXOBbAX PP. Temmbl 
u 3as, Bapanickwe NOXHATHA, pacmomoxKeHHble B MeKTypedbe Pp. xa 
wu JipimKu wu T. 4. (feomormueckoe crpoeHve u HedbTreHocHocTb TaTapcKoli 
ACCP, 1948). | 

IIpexpacHo oTpaxkewbl B pesbedbe CTPyKTypbl 1OxKHOTO CKIOHA Bousro- 
Ypanpckoro cBosa, OOpalieHHoro K Tipuxacnulickoh sBnaguve. Crpyktypbl 
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3TOrO CKIOHA NpeskcTaBsAloT cOOOH cepHiO TeKTOHHYeCKHX CTyNMeHeH WIMpoT- 
HOTO MIpOCcTHpaHHA, OCJIOKHEHHDIX KYNOJIOBHAHbIMM MOAHATHAMH. Syecb BbI- 
nemsetca BowbliekKvHeIbCKan 30Ha TOJHATHH, BbIpPaKeHHaA MOMOCOH BOSBbI- 
WI@HHOCTeH, H3BeECTHBIX NOX Ha3BaHwWemM KunenbcKux Trop. SoHbl TeKTOHHYe- 
CKHX NIOXHATHH 3allOJIHAIOT TakKe MexKDypeyHble mpoctpancTBa Bb. u M. Ku- 
Hema, M. Kanes u Kytysayka, Kytysyka u Camapp. B To 2xKe Bpema” peuHbie 
nommupl Bb. uv M. Kuneana u Apyrux pek MpvHypoueHbl K 30HaM MporHOos. 

OueHb XOPOLIO BbIpaxKeHb! B pebede crpyKtyph [[puypaba, B yacrHo- 
CTH 1ox%KHOrO. Syecb 1oxKHAaA yacTb IIpenxypasbcKoro nporu6a 3aHATa mpo- 
JOJIbHbIMH OMHaMH pp. Beso wu Cuma, a AaHTHKJIHHaJIbHbIe CTpyKTypbl 
Pa3saHopo-Oxme6HHHHCcKoro Mu CapaeBo-ACJIbIKyIbCKOrO BaJIOB IpelcTaBJIeHbl 
XOPOIWIO BbIPAKeHHBIMH XOJIMHCTbIMH BOSBBIIeCHHOCTAMH, Me@KZY KOTOPbIMK 
pacnosaraetca Ypuiakcko-J.emHucKHH mporn6, 3aHATbIii WouMHoH p. JLempt 
(BorganHos, 1946). 

JlaBHo H3BeCTHa OTYCTIMBaA BbIPAMKeHHOCTh B Pebede AHTHKJIMHAJIbHbIX 
ctpyktyp Barckoro. Baia B Buse BatcKux yBasos. CoppeMeHHbie uccses0- 
paHva (lOcynos, 1954) 3Ha4¥HTeJIbHO DeTaIH3HpylOoT KapTHHy OpOTeKTOHHKH 
6acceliva Barku, ycraHoBuB HasMuve Kamcko-3anuckoro mporv6a, BMellalo- 
lero ycrba Batrku u 3aa, mosiocbt KykMopcKo-YpxKyMCKHX NOJHATHH, BbIpa- 
XKCHHbIX XOJIMHCTOH BO3BDHIMICHHOCTbIO, MpPOTATHBAaIOWleHcCA BAOIb MpaBoro 
6epera p. BarKn. 

JlaxKe 9To KpaTKoe H3/1I0%KeHHe OrpOMHOTO akTHYecKOrO MaTepHawla, Ha- 
KOMMeHHOrO HedtaHuKamMu Broporo Baky mo oporekTonuke Bousro-Ypaub- 
CKO O61acTH, jaeT BIOMHE JOCTATOUHOe OCHOBAHHE JVI 3aKJIIOYUCHHA O TOC- 
MOACTBe 30eCb MpPAMBIX COOTHOLICHHH Mey TeKTOHHYeCKUMM CTpyKTypaMH 
H COBpeMeHHbIM pesbetoM; OOpaTHble COOTHOWIeEHHA DJIA 3TOH OrPOMHOH Tep- 
PHTOPHH WMeEIOCT NOMYHHEHHOe 3HayeHHe, 

Uem Ke OObACHHeETCA FOCNOACTBO NpAMOH OpoTeKTOHHKH B Bouro-Ypab- 
cKolt o61actu? Hau6ouee BeposTHoe OObACHeHHe STOO hakTa 3akIOUaeTCA 
B TOM, 4uTo Bomro-YpaspcKkan O6acTb MCMbITbIBaeT MO NpeMMYyLiecTBy MoA- 
HATHA B TeYeHHe BeCbMa JWIMTebHOrO BPeMeHH, BO BCAKOM CJly¥ae B Te4e- 
He HeoreHa H YeTBEPTHYHOFO Mepvoda, 4TO NOATBEpKMaeTcH OO/bIHM KOWH- 
ueCTBOM JIP@BHHX Teppac B oMHax Kampl, Beaot, Mka wu apyrux pex. Tex- 
TOHHYeECKHe MONHATHA CHOCOOCTBOBaIH MOCTOAHHOMY OOHOBJIEHHIO TeKTOHH- 
veckoro pesbetba, pa3spyliaemoro mpolleccaMu MenyWallun. 

CTpykTypbi WH peabed) toxKHOM YacTH PyccKoH paBHHHbl. WOxKHaaA YaCTb 
PycckoH PpaBHHHbl, MpeAcTaBJIeHHaA HH3MeHHOCTAMH, JWIMTebHOe BpeMA PH- 
copalach B Buse Malo Au@depenuMpoBanHblx Biagqun — [IpuKacnuiicKon, 
Asopo-Ky6aucKoii u TIpuyepHomopckoit. Mx muockue, upesBbriaiino cabo 
paculeHeHHble MOBepXHOCTH Jake He MOMCKasbIBaIH MbICIM O BO3MO?KHOM 
cyllecTBOBaHHH B UX TyOHHaXx NorpeOeHHEIX TEKTOHHYCCKHX CTPYKTYPp. Towb- 
KO B TeX MecTax, rhe Obl HaIHIlo OTUeTAMBbIe Oporpaduyeckne ABJeHUA 
tuna Eprenefi, CrapponosbcKoi BosBbiliieHHocTH, MaxblucKoH MOvIMHBI, CpaB- 
HHTeJIbHO CKOPO CTaJia OY€BHAHOM ux TeKTOHMYeCKad Mpupona. 

Pa3BuTHe reoslOrHuecKHx HccleoBaHU, ONMpalolwMxcA Ha riyOoKoe Oy- 
peHve HM reodusvyeckle JaHHble, OOHAPY2KH.IO CAOMKHOCTh TEKTOHHYECKOrO 
CTPOeCHHA HeKOTOPHIX W3 3THX PaBHHHHbIX HH3MeHHOCTeH yxKe B MpeBoeH- 
HBIe rombl. Tax, A. Jl. Apxaureapcxnit (Apxanrenpcxuit u ap., 1937) npea- 
nomarasl, UucxoA H3 Treodw3suyecKHX MAHHbIX, HeOJLHOPOMHOCTb TEKTOHHYE- 
ckoro crpoenua [Ipnkacnwickow BMaMHbl: OH HaMeuadl B 1OX%KHOK UacTH 
BuayHHbI norpe6eHHoe MposomKenHe JloHelKoro KpsxKa, COCAMHABINETOCA, 
MO ero MpeLnoox%KeHHW, Cc IOKHLIM OKOHYAHHEM Ypaua. 
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K. Tr. Maxos (1988) tokasaa Haawue paqa CHHKAMHAIbHBIX WU AaHTHKVJIH- 
H@JIbHbIX CTpyKTyp B [IpHuepHOMOPCKOH BNaANHe, BbIPAKeHHEIX NOHWKeHH- 
MH, BMeLI@IOWWUuMH 3aviuBE (JtHenposcKui wHMaH, OfeccKui nu Eropsbpikckni 
3aMBbl), H NOLEATHAMH, OOpa3syloulHMH Nosyocrposa (EropvipiKcKak u Tap- 
X@HKYTCKHH). Stu uCCeE_OBAHHA yKasbiBayH Ha HasMuve B riyOuHe IIpz- 
YePHOMOPCKOH BIAaAHHb! NorpeOeHHbIX CTPyKTyp, HOBeMMIMe TBYKeCHHA KOTO- 
pbIX HaxOAAT MpaAMoe BbIpaKeHHe B perbede. 

TeopuswyeckuMu HcclIeqoBaHuaMHA B [IpeqkaBKasbe ObII0 O6HAapyxKeHO 
Takoe pacnpeseseHHe AHOMA@JIHH CHJIbl TAXKECTH, KOTOPOe J1aBasIO OCHOBAHHE 
mpeqnotaraTs Hamuve B Azopo-Ky6aHcKo BilaqHHe NorpeOeHHbIX CTPyK- 
Typ KaBKasCKoro MpocTupaHuA. STO MpexnosiomKenve NOATBEpAAaOCh TakKEe 
pesybTaTaMH MOBTOPHbIX HHBeMPOBOK, MpoBefeHHbIX N10 JIMHHH PoeToB- 
Apmasup (Jlesuncon, 1948; JlesuHcon u Memepsxos, 1951). 

TipopemeHHble B MOCAeBOCHHble TOMb OnopHoe U pasBegouHOe OypeHHsA 
oOHapyKWIM HaWuve WorpeGeHHbIX CTpyKTyp Mavieosolickcro Bospacta, 06- 
Pa3sylOUlMX BeCbMa CJIOMKHSIA 
NIOMSCMHBIH peibed, CXeMaTY- 





yeckoe H306pawKeHHe KOTOPOrO 
mipHBesxeHO Ha Mpoduse u Kap- 
Te TeKTOHHYeCKOrO CTpoeHHA 
IIpuky6aHckol HH3M@HHOCTH, 
coctapieHHoh E. A. Ulepux 
(puc. 11). 

Ha sTow cxemMe MoTBep- 
*KMaeTCH KaBKa3ckoe MPOCTH- 
paHHe norpeOeHHbIX CTPyKTyp, 
UTO HaXOMHKT CBOe BbIpPaxKeHHe, 
B YaCTHOCTH B IlaHe MapauJ- 
JI@IbHbIX PeUHbIX OHH HH3- 
MeHHOCTH, OG6lafaloulux TeM 
Ke KaBKa3CKHM  HalipaBie- 
HveM. BecbMa NOKa3aTeJIbHO, 
YUTO 30HbI Morpe6eHHbIX MOAHA- 
THH (HampHMep, mpososmKeHHe 
CrapponospcKoro) BbIpaKeHbl 


BOLOpasJebHEIMH =‘ MOBBILIe- 
HUAMH H, B YacTHOCTH, EfickuM 
MOJIYOCTPOBOM. 


BesycOBHO, 4YTO TeEKTOHH- 
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Puc. 11. Cxema TekToHHYeCKOrO cTpoeHHsA IT puky- 
6aHckoH Hu3MeHHOcTH. (Ilo E. A. Lilepu). 


yeckan cxema E. A. LIepux 

- JlaeT BeCbMa YyMpouleHHoe nmpemcraBienHe o TekToHHuKe A30B0-Ky6axHcKoht 
HH3MeCHHOCTH, HO Ja2Ke B 3TOM BHC MOXKHO OTMCTHTb ONpeseseHHOe BbIpa- 
*wKeHHe Norpe6eHHEIX CTpyKTYp B ee Oporugzporpadun. 

Uccnenopanua ray6unHoit reomorua IIpukacnMickoH HM3MeHHOCTH, ONH- 
paioulveca Ha reodusvyeckHe (mpeuMyLiecTBeHHO) uM GypoBble TaHHble (Ba- 
knpos, 1954; Baxpyuies u PoxkzecrBexckuh, 1953; Hesoazan, 1951), moKa- 
3bIBaIOT, ITO OCHOBHbIe YepTbl ee CTPyKTyPbl WMelOT MpAMOe Bbipakenne 
B peibede (puc. 12). Hpexme Bcero orMeyaeTcH BbIPaKeHHaA YETKHM OPO- 
rpadbwyeckHM yCTYNOM CepHA MOJIOMbIX TEKTOHHUCCKHX COPOCOB, H3BeCTHBIX 
om HasBaHnem CramurpamcKoro cO6poca, orpaHH4unBaroulux c 3anaya IIpu- 
Kacnufickyio Bnatuny or Eprene qo rpanuubt c CaparoscKol o6sacTbw. 
Cranuurpaackui c6poc mpoxoauT nmapasnerbHo Boare, HecKOJIbKO BOCTOU- 
Hee ee; HeOO/lblioe HecOBNageHHe oporpaduyeckoro ycryma c TeKTOHHUE- 


Sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 


sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 


64 K. H. Peperuyx 





CKUM OODACHAeTCA OTCTyNaHveM MpaBoro Gepera Bouru kK 3aMagy, cormacno 
3akouy K. Bapa. 

IIpogomkenve CramuurpancKoro c6poca K BocTOKy, Ha3BaHHoe Kanos- 
CKHM YCTYIIOM, MpOxoquT To iMHuH Kpacupit Kyt — Epioso u 3aduxcupo- 
BaHO AoMHOK p. Epycian, a or )Kanopa yo VpampeKa, Ha 3HauHTeIbHOM 
MpoTs2KeHHH — NoHHOH p. Lepkya (nputox Ypana) u spicoramu Jlepxy.ip- 
CKOrO yBaJla C BbIXOaMM MeJIOBbIX 1 MaJIeOreHOBbIX MOpod. 

Bropoi TekTOHHYeCcKOH JIMHMeli STOO pervoHa ABAAeTCA TaK Ha3biBaeMbllt 
IIpukacnuiickuit ycryn, mpefcTraBieHHbili BecbMa ueTKUM oporpaduyeckuM 
ycTyNOM, OrpaHH4MBaBIUHM C CeBepa paciipocTpaHeHHe XBaJIbIHCKOH TpaHc- 
rpeccHH. BnomHe oveBuAHO, YTO aOpasHOHHasd JeATeIbHOCTh STOTO MODPA He- 
CKOJIbKO OTOJBHHYJla K CeBepy oporpaduyeckHi ycTym Mo cpaBHeHHt0 Cc TeK- 
TOHHYeCKHM. 

HUccenopanuamu (Memepskos, 1952) ycraHoBmeHo TakxKe, 4TO COJIAHO- 
KyMOJIbHbIe cTpyKTypbl [IpuKacnulickoh HU3MeHHOCTH TOxKe Sobel YacTHIO 
TIPAMO BbIpaKeHbl B pedbe*e, TO BeCbMa Pe3KO B BHJe BOSBbIINeHHOCTeH 
Tana Borgo, Mugepcxux rop W KOMMeHCaUMOHHbIX MYJIbJ, BMelaloulHx o3epa 
(Santon, BackyHuax, Munepckoe u ap.), To NpeHMynecTBeHHO B BHJe efBa 
34MeTHbIX NOBBIMIeHHH MW KOMIM€HCAIHOHHbIX NOHWKeHHH, OOHapyKHBaeMbIX 
TIpH MeTasIbHbIX TeOJOrHyeCKHX MH TreoOMopdosoruyecKHX HCCIeOBaHUAX. 

CoAHOKYMOJIbHbIe ~CTPYKTyPbI, coriacto uccieqoBanuam IO. A. Memte- 
PAKOBa, OVCHb YeETKO OTPaXKalOTCA B MPOMOMbHbIX MpodusAx nu crpoeHun 
pewubix oun I[pukacnulickoH Hu3MeHHOcTH. Tak, HaNpHMep, MpoqOubHEI 
mpopuib p. Ypan B Mpemetax HH3MeHHOCTH HMeeT CTyMeHuAaTHIi Xapakrep: 
yuacTKH KpyToro NaweHua yepemyloTcA c y4acTKaMH, Trae mageHve 3HaudH- 
TeJIbHO YMeHblllaeTca, MpHyem Bce 6e3 HCKIIOYeHHA yUaCTKM KpyToro maze- 
HHA MpHypoveHb! K TeM MeCTAM JOJIMHbI, Pe pacnosOKeHbl COMAHbIE KynoMa. 
B crpoenwu foMHp p. Ypana 3ameuaeTcA Takai 3aKOHOMePHOCTb: TaM, 
re peKka NpoTeKaeT 0 ME€XKKYMOJIbHbIM MpOcTpaHcTBaM, MOMHa wWMpoKa, 
ycTyNbl Teppac crlaxKeHbl, MOMMA XOpOlWO pa3sBUuTa, H306Nyer cTapuilamn 
H MeaHipaMH, PyCJIO WIHPOKO HM H3BHJIHCTO; TaM xe, roe B WOMMHE pacno- 
JIOKEHHI COJAHOKYNOJIbDHbIe NOQHATHA, MOJMHA CVKHBAeTCA, YCTYMbI Teppac 
CTaHOBATCH Ooulee YeTKHMU, NOHMa pa3BUuTa clabee, MOBepXHOCTb ee HHOrLA 
BbINyKan, PyCIO y3Koe, CIPAMJICHHOE. 

Tlogo6Haa 3aKOHOMepHOCTh XapakTepHa H AIA Mpodusteli pek u crpoe- 
HHA TolnH B. u M. Y3enel, TObKO B MeHbIIeH cTeNeHH MpOABJIeHHA, 4eM 
aaa Ypaga. 

Cnenyer OTMeTHTb, UTO ellie paubliie, B 1948 r., noqO6Haa 3aBHCHMOCTD 
KOHDHrypalinu mpaBoro Gepera Bourn of pacnpefeeHua TeKTOHHYeCKHX 
CTPYKTyp Oblia NomMeueHa M. ®. Kon6uyHnm (1948). 

TekTOHHYeCKOe cTpoeHHe Beccapa6uu Mo nocmeqHero BpeMeHH ObIIO 
MOUTH HeH3BeCcTHO. TObKO OOWIMpHbIe reou3nyeckue, GypoBble u reoworo- 
CbeMOYHbIe paOoThl, MPOBeAeHHbIe B MOCMeBOeHHbIe FOX, MPO HeKOTO- 
pbii cBeT Ha rIyOHHHYy!O reOJlorHio STOH TeppHTOPHH, 3aHMMaIOLeH Mpome- 
*KYTOUHOe MOMORKeHHe Mexkay YKpaHHCKHM KPHCTaJIMYeCKHM WHuTOM, Kap- 
NaTCKHM CKaquaTbIM coopyxKeHvem Hw [IpnuyepHomopckol BnaaquHoH. 

Tlonomxenne Beccapa6uu Mexay 9THMM KPYyMHeHLIMMA pervoHaJIbHbIMH 
CTPyYKTypaMn OOyC.IOBHJIO CJIOXKHOCTh e€€ TeEKTOHHYeCKOrO CTpoeHHA, MHorHe 
yepTHI KOTOPOrO BCe ellie HeACHLI, COKHOCTh TeEKTOHHYeCKOTO CTPOeHHA B 
CBOIO OUepeb OGYCJIOBJIMBaeT CJIOMKHOCTh e€ Oporpaduyeckoro ycTpoucTBa. 

Ha Tuncomerpuyeckoh Kapte epponelickoh uacru CCCP mocratounvo yet- 
KO BbIZeIAIOTCA Oporpaduyeckue palonbt Beccapa6un: 


Sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 


sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 


K sonpocy o poau TexToHudécKozo dakTopa @ paseuTuu opoepaduu 65 





1) IIpHuepHomopckaad HH3MeHHaA paBHHHa, ApeHHpyeMasa KOHCeKBeHT- 
HOH CeTbIO NapaJWIeAbHbIX PeK, OKAHYHBAIOWHXCA JIMMaHaMH UM O3epaMyH; 

2) Beccapa6ckas BOSBBILUeHHOCTb, cocTrosulad u3 BbakMaksJIHicKHX BbICOT, 
3aHHM@lOWHxX MpocTpaHcTBO B 10ro-3anagqHOM yray Beccapa6uu mexazy 
pp. [pyr u Aanyx; Kogzp, nam Uexrpanpyo-Beccapa6ckoi Bo3sBbiilleHHocTu 
(HaM6o7ee npwnogyATOH uacta Beccapa6un), o6nagaioureh pagnabHo pac- 
XOAALIMMCA WIaHOM peuHon ceTu; BereuKow BonHMCTOH paBHHHb! (BenenKoit 
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Puc. 12. Cxema reorekToHukh CeBepHow uactu Fipuxacnuiicxoh xenpeccun. (flo. B. Ba- 
xpywmesy uw A. I, PowxgectBenckomy). 


7— 10ro-BocTouHad KpaeBad 30Ha Pycckxok naaTdhopmMel, 2— npomexyTounaa 30Ha, 3 — Ipukacnniickan 30nNa, 

4—Iipeaypaabckad Aenpeccus, SeecksaquaTE Ypan, 6 — *KagosckwA TekTOHHYecKHA ycTyn, 7—npeanoraraemoe 

nmposomxKeHHe JKagoscKoro ycTyna, 8 -— npeanonvaraemoe paspeTBAeHHe )KanzoBckoro ycTyna, 9 = Iipukacnui- 

cCKHA TexTOHHYecKHA ycTyn, /0 —~ 3anaqHbh Gopt ipeaypanbckoA Aenpeccun, 7] — sanaaHan rpaHHua cknaqua- 

toro Ypana, 12 — TeKTOHHYeCKHe AHHH, CONPOBOKAAEMBIE COARHOKYNOADHBIMH CTpyKTy pamn, 13 — OTKPHITHE 

Kynoaa, /4— HaMe4aloulHecd HanpaBAeCHHA 30H HOBeRMIHX TeEKTOHHYeECKHMX NOAHATHH, 15 — HaMeYaloulHece 
HanpaBAeHHA 30H HOBeERWHX TEKTOHMYECKHX ONycKaHHh. 


cTemH), OTHOCHT@/IbHO NMOHHKeHHOK uacTH Beccapa6uu; KoriokaHckHx BBI- 
COT, IIPHNOAHATOH H CHJIbHO PaC4ICHeHHOH BOSBBIWIeHHOCTH, pacmomoxKeH- 
HOH Mexyy pp. J[Hecrpom u Peyrt; Cespepo-Beccapa6ckoi Bo3sBbillleHHocTH, 
3aHHMalolilelica Ha ceBepe XOTHHCKOH rpaqoH, oTZenstomeh Beccapa6uro or 
TIpukapnatpa. Takum o6pa30m, Od/Ibulad yacTb Beccapa6uu 3aHata BO3BHI- 
IU@HHOCTAMH, FyYCTO PaCWIeCHEHHbIMH peyHOH HW OBPaKHO-6aslOUHO CceTHIO. 
ConocTaBiad oporpaduio wu rugporpaduio Beccapa6uu c nowyyeHHbIMH 
B MoceqHHe TOUbl AaHHbIMH MO ee TEKTOHHYeCKOMY CTPOeHHIO, MBI Mpuxo- 


5 Yeorpaduyeckni cOopunk, spin. X. 
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AWM K 3aKJIIOUCHHIO O TOCNOACTBE 3feCb MPAMBIX COOTHOWWeHHH MeXKTY CTPyK- 
TYpaMu WM pebedoMm, B 4eM Hac yOex aor cAesylouMe *PaKkTHuI: 

1. I[puuepHomopckasd Hu3MeHHad paBHuHa Beccapa6uu pacnomaraetca 
B o6actu IIpugo6pyaxuHcKoH BeTBH TIpuyuepHomopcKol Bnannul. J]io60- 
IIbITHO OTMCTHTb, UTO 3aaHHaA yacTb sToro I puAcOpyzKHHCKOrO NMepeno- 
-Boro mporu6a ceBepHee r. boarpan duxcupyerca cxomwkeHHeM MpHTOKOB 
p. Suimyx, a TakoKe CHHKeHHEM BBICOT Teppac. 

2. BaiimaksMlickve BBbICOTHI pactOaralwoTca B NOsIOCe OTHOCHTeIbHO He- 
riy6oko NorpykeHHoro 3fecb Maleosolickoro cKaquatoro Kpaxa — Jlo6pya- 
*%KHHCKO-CTaHMuCJaBCKOli TpAAb, MpoOTarMBaloulcroca jasiee B OCHOBaHUM 
Movt,aBcKOH BO3BBIIIeHHOCTH. 

3. Hosmna p. IIpyr o6pasopatacb BXOAb KOHTaKTa Norpe6eHHol cKAall- 
yaToH cTpyKtypp! Jo6pyaxKuncko-CraHnciaBcKoh rpaAdbl c maaTdopMenuolt 
CTPYKTYPOH WeHTpabHOH u ceBepHoh Beccapa6un; 

4. Hlonuna p. J[Hecrp npoxogut mo wro-3anaqHol rpanuue YKpanucKoro 
KpHCTadviMyecKoro WuTa; B Beccapa6uu Kpucraqmmueckui dyHqamMent u 
KpOIollve ero MasleosoHcKHe HW MeJIOBble OTJO*KeHHA ObICTPO MorpyxKaloTcs 
Ha 3Ha4HTeIbHy!O TiyOuHy Tox TperuuHple (HeoreHOBble) OTJIO2KeHUA; 

5. XOTHHCKaM rpAla, orpanuunuBaioulad Beccapa6uto c cesepa, copmu- 
poBaHa Te€KTOHHYeCKHMH NOLHATHAMH (JlacKapeB, 1905). 

B 3aksoueHHe 9TOrO KpaTKOrO O630Pa COOTHOWeHHA TEKTOHHKH H Opo- 
rusporpadun Beccapa6uu HeoOxoAHMO OTMeTHTb, 4YTO TpeAcTaBeHHe oO e1N- 
HOM <IIPHMOQHATOM OwloKe HMKHEFO Maleo300», 3aHMMalOlero WeHTp Hu ce- 
Bep Beccapa6uu, Tpe6yer HeKOTOpbIx oroBopoK. Bo-nepBbix, HasBaHHe CTPyK- 
Typbt Beccapa6un mpHnoguATbim 6JIOKOM HMeeT CMBICJI TObKO 10 OTHOIIe- 
Hu1io K IIpeqkapmatckomy mporu6y, Moromy uTo KpHcTadmMueckHit dynma- 
MeHT Beccapa6uu onyuien Ha ray6uny cBbiute 1000 Mm u mo oTHoleHnIo 
K YKPaHHCKOMY ULHTy ABIACTCA BMAaMMHOH, BXOAAULeH B cocTaB 6omee 06- 
mupHok J]HecrposcKo-byrckoh sBnaguuet. Bo-sroppix, 2Ta BmaavHa, BHe 
BCAKOrO COMHEHHA, BecbMa updepeHWupoBanHa MeCTHBIMM CTPyKTypamnH, 
«OJIOKAMU>, OHHM U3 KOTOPbIX HABUJIAeTCA BOSBbIeHHOcTh Kogppr (Lleu- 
TpaJlbHO-Beccapa6ckas), TEKTOHHYeCKOe MPOHCXOKAeHHe KOTOPOH orTcTan- 
BaeTCH MHOrMMH HcceqopatTetamMu (Toduirelin, 1952; Tuxenurretin, 1953). 

BecbMa BeposTHO, 4YTO H ObocoOGseHHe TaKUX oporpaduyecknx pavouos 
Beccapa6uu, kak Beneukan papuuna, Korioxkanckne Bpicorpt ux Cepepo-Bec- 
capaOcKad BOSBDIIeHHOCTh, HMeeT TeEKTOHMYUeCKyIO MpUpory. | 

IIpukapnatbe, Kak u Beccapa6us, o61aqaer cnomHO oporpadnueli, Bbl- 
PaxXeHHOH HO MpeHMylllecTBy BOSBbILeHHOCTAMH, XOTA HM pacmosaraerca 
B oOs1acTH MepegoBoro [IpeakapmatcKkoro nporu6a. Takum o6pa3om, Ipuxap- 
maTbe OOlaqaeT Kak OyfTo 6bt O6paTHoit oporeKtonuKol. OnHaKo ecu MBI 
yuTeM, UTO TeEKTOHHKa u Oporpadus IIpukapnatba .HaxogaATca B reHeTHye- 
CKOli CBASH C TEKTOHHKOM M Oporpaduelt cKanuatol 30Hp Kapmat, TO MBI 
COrIaCHMCA C TEM, UTO 3feCcb HMeeT MeCTO TIPAMAH OPOTeKTOHHKa, NOTOMY 

~uTo [Jpukapmatpe mo oTHowennio K Kapnatam sBiseTca MOHWKeHHOM 06- 
WacTbiOo, UTO, MeKAY MPOUMM, Hallo BbIPakeHHe B Ha3BaHuU «llonomHaA>, 
3aKPeNMBIUeMCA B KOHUe KOHNOB 3a TeppHTOpHelt ceBepHee p. J[HecTpa. 

Tlopepxnoctp TIpukapnatbs mpescrapaser c0x%KHOe coueTaHHe BO3BbI- 
INeHHOCTell MH HH3MeHHOCTeH, B MwlaHe paciipedeeHuA KOTOPHIX HaGOOLaeTca 
SHOOONbITHAA 3A4KOHOMEPHOCTD. 

B toro-BocrouHoli uvacta Tipwkapmatbs, mexay ropomamu Cranucaap 
H UepHoBupl, mpeo6Aagqaer mposorbHblii maw oporpaduu: BosBplenHocrH 
MW HHM3HHbI NPOTATHBAIOTCA TMapadienmbHO Kapmatam, o6pa3ya yaHMHeHHBIe 
HM 3HAYHTeIbHO pacwleHeHHble rpagbl. Takux rpam wMeetca uerpipe: Tpu- 
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HecTpoBckas, oOpa3zylollad Mexazypeube J[nectpa u Ipyra, [loxyrckaa — 
Ha Mexaypeube [Ipyra u Uepemouia, UepHopaukaa — mexkazy IIpytom u Ce- 
peTom u, HakoHell, IlogropHaa — Mexyzy Ceperom u Kpaem Kapnar, I[ipo- 
QOMbHI MIAH Oporpaduyeckoro pacwieneHuA 1oro-3anazHoro [puKxapnatpr 
CTOHT B CBA3H C HalpaBseHvem 3feuHux pex — J[Hecrpa, IIpyra u Cepera,. 
nmpoTekarollux MapavietbHO KapnaTaM MW pa3feIMBWWMX CBOHMH JOMHaMY 
STY TePpHTOPHIO Ha PAA MPOAOMbHbIX FPALOBbIX BOSBbILIeHHOCTEH. 

B cespepo-3anaqHo actu IIpuxapnatba mnpeoOmanaer momepevHbile 
xk Kapnatam mau oporuzporpad@uy. TIpomonbHbim mo OTHOLWeHHIO K Kap- 
mataM HampaBlenHem O6slaqaeT 30ecb ToubKO p. J[HecTp, a Bce ero MpaBble 
IIpPHTOKH pacceKaloT CBOHMHM JOJIMHaMH NoBepxHoctTb IipukapnaTba BKpecT 
mpoctupakusa Kapmat, o6pa3ya MexkaypeuHble rpAybl, OCOOeHHO XOPOIO BHI- 
nersioulveca Mexkay pp. JlomHvua, Betcrpuua, Cauua wu Crppiit. 

IIpuyuHa oTMeyeHHOM MpOTHBOpeyMBOCTH B MlaHax oporuzporpadus IIpu- 
KaplaTbaA KpoeTca B OcOGeHHOCTAX ero TeKTOHHYecKOrO cTpoeHus. OcHoB- 
HbIe TeKTOHHYecKHe J1mHHH TIpeakapnatTckoro mporn6a — aHTHKJIHHaIbBble 
CTPYKTYPbl, CHHKJIMHaJIbHbiIe MporHObl WH HaABHrH — HMCIOT NPOCTRPaHHaA, 
MapaswietbHble KapmataM, HO B TO %e BpeMA HaGsloxaiwrca HW NomepeuHple 
x Kapnaram crpykTypbl, pa3feisiouime nporu6, Ha pay BaHH (Maxaiinos; 
1951). care, 

Cepepo-3anaquaa uactb IIpukapnatba oTiMyuaerca Ooulee COMHEIM TK 
TOHHYeCKHM CTPOeHHeM, B KOTOPOM Hapsay C MpOMOMbHBIMM CTPYKTYpaMy 
6o1bll0e 3HaUeHHe HMEIOT H TomepeyHble, NOTOMY YTO CeBepo-3anakwan TacTb 
IIpegkapnatckoro mporn6a HaslowKHacb HM MepepaboTaa toxKHOe OKOHVAHHE 
JIppopcKoH BiaqnHbl, ccbopMuposBaBilelica eule B MejloBOe Bpems (Hatizun, 
1953). 

B 6ombuIMHcTBe Cly¥aeB MecTHble crpyktypb! [Ipeakapnatckoro nporu6a 
IPHMO BbIPAKeHbI B PeIbee: AHTHKIMHAIH B BAe BOSBbILeHHOCTEeH (Ca10- 
6ozpt PyurypcKol, TaymMauckol, )KypaBHeHcKol HM Ap.), a cOpocni uv épyrekcy- 
pbl B Be ycTynos wu KoTO0BHH (CraHuclaBcKan uM Kalylickad KOTJOBMHHI, 
O6powuncknit, Uvpeuxuit, Huxonaescknii u apyrve yctympl). 

BecbMa JIOGONBITHBIMH OCO6eCHHOCTAMH OPOTeKTOHHKH O6laqaeT JibBon- 
cKas, Wu, TOUHee, JIbBoBCKO-JIIO6IMHCKad BHanHHa. B WeslOM OHa BbIpakena 
HH3MCHHOCTAMH, Cpe KOTOPBIX MOMHHMAIOTCA B ple M€CT OTYCTJIHBO: BbI- 
PpaxXeHHble BOSBBIMeHHOCTH B Mpememax CCCP: Pocroube, BoubiucKkoe W 3a- 
TlagHan uactb Ilogompexoro mato (Onombe). 

UpesBeaiHo MOyYHTeAbHbIM OKa3aocb nNoMomKenHe Pocroubs. [locaen: 
Hee ABIAeTCA Pe3KO OYepyeHHON rpxyol, pasqensiomeh Oaccetubt Sanag- 
Horo Byra wu Cana; MO ZaHHbIM reo*u3HKH, OHa PactooKeHa MOUTH Hail 
ocbio Boanuubl. Benencraue asToro PoctToube Y4acTO MpHBOAMIOCb B kaue- 
cTBe MpHMepa MHBepCcHOHHOrO pebetba, CO3MaHHOTO SPO3HOHHOH eHnTedJlb- 
HocTbIO MpuTokoB Byra u Cava, OopiollHxca 3a OBMameHHe STHM BOROpas~ 
jlemomM. ToJibKo coBceM HeaBHO O6ypoBanh CKBaxKHHA, 3a10KeHHAA Ha CKAO- 
Hax PocToubf”, BCKPblJia Ha OTHOCHTe/IbHO HeOoubWO ray6une nom Mew0- 
BhIMH OTJOMKCHHAMH HWMKHEMATeOZOHCKy!IO CKaqyaTylO CTPyKTypy, BO3JbI- 
MaHve KOTOPOH H O6ycAOBHIO SpO3HOHHYy!o Npenapuposky Poctoubs. Takum 
o6pa30M, NOATBEpAWOcb NpewMolomenne NMowbeKoro reomora B. Teficetipa 
(Teisseyre, 1894), mpoBowMBlero 3feCb TeKTOHHYECKYIO JIMHHIO. 

Ha TekTonvyeckyto O6ycJIOBIeHHOCTh BovIbiIHcKoro WwaTO MaBHO yKa3bl- 
pan B. J. Jlackapes (1914), o6HapyxuBUIMH AMCHOKalMH B pahoHe 
c. Tlenpun. | 

CnopHbiIM oO CHX Top ocTaeTcA Mpovcxomw ewe KpyToro ycTyna ceBep- 
Horo Kpaa TlogompeKoro mato. 3a TeKTOHHYeCKYyIO, NpApogxy sToro ycTyna 
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BLICKa3bIBauuch B. Telicelip (Teisseyre, 1893), WH. Cmomencxui (Smo- 
lenski, 1910): apyrve mompcKue reosiorH. UncTo AeHyauMOHHOe IMpoKc- 
xoxKleHHe: yctyna orcranBatu C. Tasaosckui (Pawlowski, 1911) u oco- 
6enHo A. Lluprodep (Zierhoffer, 1927). Ecam xe yuecTb MaHHble NO HaJH- 
UHIO TEKTOHHUeCKHX CTpyKTyp B OCHOBaHHH PocToubA wu BowpiucKoro mato, 
TO MOXKHO BHOMHE yBepeHHO yTBepKAaTb, YTO JMOKaIH3alHA WeHyAaWHOH- 
HbIX TIpoleccos mo ceBepHomy Kpaio IlogoapcKoro maTo Obyc/loBeHa TeK- 
TOHHYeCKUMH MOAHATHAMH. 


OGuive BbIBOAbI 


1. CyulecTBeHHble w3MeHeHHA Oporpadun PycckoH paBHHHbI Ha NpOTA- 
2KeHHM BCell HCTOPHH ee Pa3BHTMA BCerfa HCXOAMIM H3 KOeOaTeNbHEIX BH- 
3KeHMM TEKTOHHYeCCKHX CTPyKTyp MWwiaTopMbl, MpwHyem pacnpeyesenHe STHX 
JIBMKeHHH, FX AMIVINTYZbl WH YaCTOTbI! TeCHO CBA3aHbl C pa3sBHTHeM eH- 
CTBYIOWIMX Ha TOM WIM WHOM 9TaMe PeOCHHKJIMHAaJeH. 

2. CoppemenHaa oporpadusa Pycckow paBHuHbl — 9TO CO3aHHe He TOAbKO 
YW He CTONbKO’ YeETBEPTHYHOFO NepHOsa, CKO/IbKO HTOF JJIMTeIbHOH, MO MeHb- 
wieli Mepe’ BCel MocmeMpoTeposoncKOH HCTOPHH PasBUTHH NWaTpOpMbl, B KO- 
TOpoH OTYeETHBO MPOCeKMBAIOTCH Kak ApeBHHe, YHaCJeAOBaHHble YepTbl 
oporpadun, Tak H HOBble YePTbI, BOSHHKUIHE B pe3yJIbTaTe MO3AHEHWAX TeK- 
TOHHYeCKHX TBH KeHHH. . 

3. CreneHb BbIPAaKeHHOCTH CTPYKTyp B OporpauH 3aBMCHT OT AByX r1aB- 
HbIX IIPHUWH: BO-IlepBbIX, OT MIHTebHOCTH HW YCTOHMYMBOCTH TeKTOHHMYCCKHX 
TBHKeHH H/ BOLBTODbIX, OT HHTCHCHBHOCTH HOBeHINHX (YeTBEPTHYUHBIX) IBH- 
*KeHH CTPYKTYP, cMoco6cTBy!ollMx Hx OOHOBMeHHIO, B o6smacTAx NOAHATHH 
TEKTOHHYeCKHe CTPyKTypbl BCera BbIParxKeHbl B OporpaduH pesye, Tak Kak 
C JeCHYAAUMOHHDIMH MpolleccaMM CBA3aHbI OTKaNbIBaHHe H MpeMapHpoBka 
cTpyktyp: B o6slacrax HeJaBHHXx, HEOreHOBbIX MH B OCOOeCHHOCTH YeTBepTH4- 
HbIX, NOMpyKeHHil TEKTOHHYeCKHe CTPYKTYyPbI BCera 3HAYHTeJIbHO 3aMaCKH- 
POBaHbl MWlallloM HOBeHUIMX OTOX%KeHMH; BaxKHeHWIMMH reomMopdovlorHye- 
CKHMH IIpH3HakaMH, MOMOoraloWMMU YJIOBHTb 39TH 3aMACKHPOBaHHble CTPyK- 
TYPbI, ABIAETCA IaH rHAporpaduueckoh ceTH, CTpoeHHe PeyHbIX AOMH, ry- 
cToTa Wu riy6vHa- SpO3HOHHOH ceTH, a TakKKe MOPMOJOrHA MOPCKHX HM O3ep- 
HbIx MO6epexKHH. 

4. Hanuune o6paTubix cooTHOWeHHH MexkLy Oporpaduei mu TeKTOHHYe- 
CKUMY CTpyYKTYpaMu pervoHabHoro 3Hayenua (THMa CpeqHe-PyccKoH BO3BbI- 
anenHocTy win [[pu6anTuKu) ecTb pe3yJlbTaT TeKTOHHMYecKOro oOOpauleHus, 
a He caencTBHe JeHyLaluMoHHbIx mpoueccos. Mupepcuu pebeda ekysa- 
UMOHHOTO MponcxOKMeHMA MMelOT OfpaHHyeHHoe pacipocrpaHenHe Hw TeH- 
CTBeCHHbI TOJIbKO MO OTHOLUCHHIO K MeCTHbIM CTpyKTypaM IIpH CJeUyIOWHx 
YCROBHAX: a) IIpH HaJIMUHH WHTeCHCHBHOH MeHYaWHH TeKTOHMYECKHX CTPyK- 
TYP peKaMH, S9HeEprHyHO yAaJAIOWMMMM MPOMYKTbI BbIBETPHBAaHHA M 9PO3HH, 
6) Mp HaHYHH PbIXJIbIX OTJOMKCHHH B CBOMAaX CTPYKTYP; B) TIpH BecbMa 
JWIMTeIbHOM BO3elCTBHM JeHYAalMOHHbIX MpoweccoB Ha MeJWIeEHHO BO3/IbI- 
‘MaAlOLIHeCH CTPYKTYPbI, UTO BeeT B MTOTe K HEKOTOPOMY CMEIILeHHIO Opo- 
‘TpacbH¥eckux YCTYIOB MO OTHOMeHHIO K TEKTOHHYCCKHM dopmam (Baarni- 
Knit rant, BasaiicKaad BO3BbILMeHHOCTb H T. I.). 

5. Bo3HHKHOBeHHe eHyalHOHHbIX ycTYMOB MHOrHX BO3BBIILeHHOCTeH 
PyccKOl paBHHHBI. MpesompemeeHo CyIeCTBOBAHHEM TEKTOHHYECKUX CTPYyK- 
TYP; MOCMeMHHe OFpaHHYHBaJIM PacnpocTpaheHHe MOPCKHX TpaHcrpeccui, a HX 
JIBHXKeHHA CO3LaBaJIM MPeANOChLIKH AVIA yCHJeHHA JeHyaWMOHHbIX mpollec- 
COB H MpeHapHpoBKH Oporpa*HuyecKkHx YCTYyMOB. 
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CoopMy.1HpoBaB 3TH BbIBODbI, HMel0LlIMe, MO HallleMy yOex neHul0, Xapak- 
Tep 3aKOHOMepHOCcTeH MpPOABJIeHHA TEKTOHHYCCKHX CTPyKTyp B peibede paB- 
HHH, MBI OTUeTHBO MpemcTaBsem ce6e UX HenOAHOTy (B OcOOeHHOCTH AA 
ceBepHow uacTu PyccKkoi paBHHHbIl, a TakxKe B OTHOINCHAH TEKTOHHYeCKOK 
O6YCOBJIEHHOCTH THAPOrpauyeckoH ceTH, YTO AOKHO 6uITb chelMasbHor 
TeMOH HCCleq0OBaHHA) HM HeKOTOpylo HapouuTy1o OCTPOTY H AMCKYCCHOHHOCTb 
pata nonoxeHHi. Ho MbI A He 3afaBaJIMCh WebIO NOAHOTO pa3peuleHHus 
sto mpo6viembI. Mt Sytem BMOsHe YORJIETBOPeHBI, CCH BbISOBEM cBoe 
CTaTbeh JHCKYCCHIO H HpHBseyeM STHM BHHMAHHE reorpadosB K HCMOJIb- 
30BAHHIO {leHHellIiero MaTepHaJia, O6bIBaeMOTO coBeTCKOH reovlorHen. 
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wan TeKTOHHKa ceBepHoro IIpukacnua. C6. «Crpaturpadua ueTBepTHYHbIX OTTOKeHHH 1 
Hopeliuaad TekToHHKa I[Ipukacnuiickoi un3meHHoctu», W3sa. AH CCCP.—Mur- 
rapu B. B. wn M. M. Toactuxuna. (1952). OcHoBHnre sTanbl pa3BuTHA B mateo- 
30e MoKeMOpuHitcKoro pyH_aMeHTa B 3anaqHon uactu Pycckod maThopmbl. C6. «Matepnavnt 
no reosoruH Epponeficxoi yuactu CCCP», Tocreonu3snat—™Muxatiaos A. E. (1951). 
Ocrosxnple aTanbt pa3ssuTua TIpegkapmatckoro mepegosoro mporn6a. Bian. MOHTI, 
Tt. XXVII, sain. 3—Mypatos M. B. (1949). Texronuxa uw ucTOpHA pa3BHTHA abnHui- 
CKOH PreOCHHKHHabHOH OOmacTH tora Esponeijickoi uactn CCCP ut conpereqbunlx cTpaH. 
Textonuka CCCP, I.—Mypomues A. C, (1954). K sonpocy o rennornyeckom crpoe- 
HHH JIbBoBcKoH Mybabt. Deon. c6opuHuKk JThropeKory reo. o6utectRa 1.—Hafitun JT, £1, 
(1953). OcHopusie ueptht TekTouuku JIbposcKo-Jlio6nuncko MynbaH. Biorn. MONIT, 
T. XXVIII, shin. 3.— Huxutun C.H. (1895). Baccefin Oxu. Tpyabt axcnequuHH HecrenoBa- 
HHA HCTOYHHKOB TaBHbIx pekK Esponetickoh Poccnu, 1—HuxKkoaaes H. UH. (1933). K sBo- 
mpocy oO TeKTOHHKe wu cTpatTHrpadun Capatoscxoro u CamapcKoro 3asoumKbs. Brow. 
MONT, rv. XI, ppm. 2 —Hukowsaes H. H. (1949). Hopetimas textonnxa CCCP. Tp. 
Kom. no u3y4. yerBept, Mepvoga, VIII.—O6nauentosa I. B. (1953). Ipoucxoxne- 
Hve DKuryjeBckoH BO3BBILIeHHOCTH HH pa3BHTHe ee pesmbeda. Tp. Uucr. reorpadun 
AH CCCP, 53.—O aan A. VW. u E. B. Un6puKosa (1951). Hoppe mannble o TeK- 
TOHHKe XsagpHcKo-Boupexoro Tlopomkpsa. Yu. sai. Capatosck. roc. yHus. T. XXIII, 
reon.—Ilapaosp A. TI. (1887). Camapcxaa Jlyka u  Kuryan. Tp. Teo. xom., 
T Il, Ne 5.—Wuotrpospexnuh M. B. (1945). K usyyenni ocHoBHbIx uepT 
peibeda Hmxuero THospomkpa. H3s. AH CCCP, cep. reorp. u reopn3., 2.—Iucap- 
unk A. K. (1952). Matepnansl kK xXapaKTepvcTHKe ApeBHel KOpHt BbIBeTPUBAaHUA ceBep- 
Horo ck10Ha Boponexkckoro kKpucTaimMyeckoro MaccuBa. C6. «Matepnambt mo reomorun 
Esponeiicxoii yacta CCCP».—T1uctpak P. M. (1950). Crpyxtypa Pycckofi matopMbi 
B MeBOHCKOe HM HAM'HeKAMeHHOYTOMbHOe BpeMA. Bioma. MOWII, org. reonorun, Tt. XXVI, 
Ne 2.— Pox mectBeuncknit A. IT. (1953). O caasn nexoTopprx u3syunn Boaru c mect- 
HOA TekToHHKoH. TAH CCCP, r. 90, Ne 3—Posauos JI. H. (1947). Oco6ennoctu mop- 
onornh cTrpyktypbl Sasomkpsx. Cos. reonorua, 11—Pounos A. B. (1949). Ucropua 
OCAAKOHAKCIVICHHA H KONeOaTeIbHHX ABHKeHHH Esponeficko# yacra CCCP. Tp. leona. 
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uuct. AH CCCP, 3 (130) —Casounos H. T. (1951), Textounyeckoe crpoenne PKury- 
jepckoi n BopaHuckolt 30H auctoKaunli. Tp. Mock. dua. BHMTHH, 2.—-Caasun B. VY. 
(1947). K ponpocy o ctpaTurpadun uw TekToHHKe Kapmatckoro nepexosoro nporu6a. Cos. 
reonorua, 23.— Co6ones JI. H. (1948). Teonorua YCCP. Annotauna B «<YueHbix 3amH- 
ckax XapbKOBCKoro roc. yHuBepcuTeta», T. 9, reo1— CoGonenckaa B. H. (1951). 
Tlaneoreorpapua u ctpyxtypa Pyccxo naaTpopMbl B BepxHeMesoByio snoxy. C6. naMsaTH 
akan. A, JJ. Apxaurenbexoro, W32. AH CCCP—Coxoaos H. H. (1934). Hexotopnte 
qauHne o penbepe Baamaiicxof sospnuenHoctu. Tp. Tous, nuct. AH CCCP, T. 10, 
pain. 1.— CoKxoaos H. H. (1953). Hopefume gaHHble 0 fOoKeMOpHiicKOM dyHAameHTe 
Pyccxoi natdopmut. Has. BIO, 7. 85, ppm. 2— CoKxoaos H. H. (1954). Oco6exnnoctu 
pembetba Mockoscxoi o6mactu. C6. pa6or LlexTp. My3ea mouBoBezeHus, 1.—Tan- 
gduapes I. H. (1922). Feorpapua Poccun, Ykpanubl HM mpHseraoulMx K HAM c 3anaza 
TeppuTopHii B upemenax Poccun 19]4.r,..4..1, pom. 1. Onecca—Tpogpumyk A. A. 
(1950). Hecrenocnoctb naneosoa Bamtxupun. Pocronrexuszat.— ®otTuayu J. 9, (1947). 
K sonpocy 0 cTpoeHHH JOKeMOpHiicKoro cKNagyuaToro. ocHoBaHHA Pycckolt nuatTpopMbl. 
JIAH CCCP, rt. 57, Ne 8—Xanu B. E. (1951).. Hexoropple o6mue sakoHoMepHocTH pa3- 
BuTHA muatpopm, JIAH CCCP, T, 81, Ne 2—Xauun B. E. (1953). Hosnle ganHbe no 
reonornu IipegkaBka3ba HW HX 3HaYeHHe AA reonoruu Kasxkasa. JAH CCCP, rt. 90, Ne 2.— 
Un6OpuKkosa E. B. (1951). K sonpocy o csBa3H Kepencxo-UemGapckni jAncToKauHh 
c¢ Capatosckumu. Yu. 3an. Capatosck. roc. yuus., T. XXIII, reon—Ulatekuk H. C, 
(1945). Ouepxu textonuxn Boaro-Ypaabcxoh nedTenocHoh o6nactu a cMexHOA acti 
3Oxuoro Ypana. Matep. no reonoruaa CCCP, sun. 8, u3g. MOWMII—Warckui H. C. 
(1946). OcHopuble yepTH cTpoedua uw pasBHTua Boctouno-Esponelicxoi nuaTpopmul. 3s. 
AH CCCP, cep. reor., 1—UWatckxuit H. C. (1948). O ray6oxux aucnoKallHAax, OXBaTH- 
BalolluX H WwaTPOpMbI uM cKAagqyaTble OGmacTu (IlopomxKpbe wu Kasxaz). Has. AH CCCP, 
cep. reom., 5—Ulagbupo A. H.(1955). Hosble gauHtte mo TekTOHHKe MeKZypeubA 
Tepes, Bysyryka x Meapeguup. Has. AH CCCP, cep. reon., 3— IU yapira TH. A. (1952). 
Cxema cTpaTurpadun nateo30a wro-3anaaHoH uactu Pyccxoi naatpopMbt (Bosninb u ITo- 
gonua). Teon. »*xypuan AH YPCP, rt. XII, pein. 4—Ukepux E. A. (1954). Textoun- 
yeckoe cTpoeHne ceBepo-3anagHoro IIpenkaBKasba u ItpHkyOaHcKoH HH3MeHHOCTH B CBeTe 
HOBHX aHHEIx. Tp. BHATHH, sun. 1V—Iaenputefin A. C. (1947). Ocnossr reo- 
a aaa Tocreonu3sgat.— Davis W. M. (1924). Die erkldrende Beschreibung der 
Landformen—Pawlowski St. (1911). Zjawiska erozji na pdlnocnej krawedzi 
podolskiej. Lvow.—Penck W. (1924). Die morphologische Analyse. Stuttgart— 
Smolenski J. (1910). O powstaniu pélnocnej k-awedzi podolskiej i o roli morfologi- 
éznej mlodych ruchow Podola. Rozprawy Akademji Umiejetnosci, Krakow.— T eis- 
seyre W. (1893). Grzbiet Gologorsko-Krzemieniecki jako zjawisko orotektoniczne. 
Kosmos, XVII]—Teisseyre W. (1894). Paleomorfologia Podola. Sprawozdanie 
Komisji _fiziograficznej, XXIX—Zierhoffer A. (1927). Pdlnocna krawedz Podola 
w swietle rzezby powierzchni kredowej. Prace geograficzne, zesz. ]X. 
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1998-T EOT PA ®YHUEC KY PF C BOP HMHXK.X 
SS 


TEOTPA®WHYECKOE OBUECTBO COwW3 A CCP 





B. B. JIAMAKHH 
TAHXOMCKHA BEPEF BAHKAJA 


B 1954 w 1955 rr. Mue yanocbh o6cieqOBaTb IOKHBIi Oeper Balikana, rae 
OH O6pa30BaH PaBHHHOll, MpoTaHyBuelica B o6e CTOPOHbI oT TaHxon. Mov 
HaOJOMeHHA ObIMM KPaTKOBpeMeHHbIMH. Tem He MeHee OHH BCe xe pas‘bac- 
HAIOT HEKOTOPbIe BOMpOchl 06 OcOGeHHOCTAX 1oxKHOrO Gepera Baiixana. Iro 
OTHOCHTCA TIaBHbIM OO6pa3om: 1) K BbIeneHHIO TaHxoilicxoro yyacTKka Oepera 
M3 OCTa/IbBHOrO MpOTAKeHHA OeperoBoli MomochI Osepa, 2) K BbIACHEHHIO pac- 
MPOCTpaHeHHA MOPeCHHBIX OTJIOMKeHHH MAKCHMAJIbHOTO WH HOCTMAKCHMaJibuoro 
oulemeHeHu, 3) K ompegeeHHIo XapakTepa HeOTeKTOHUKH Oepera H ero coppe- 
Me€HHOH MOABHXKHOCTH. 

Ilo woxHomy Gepery Baiikana, ua yuactKe sauHoli NIpHOJIM3UTeIbHO 
100 Km, or yctba p. Mypuna u go py4ba Kpectosku (B 10 KM BoctouHee 
p. Muwmxv), Bob NOLHOmKDA Xamap-Jla6ana Tauerca ipeqropHad paBHHuHa. 
Ulupuna ee gocruraer 10—12 xm, mectamu, Kak HallpHMep C BOCTOUHOH CTO- 
poust p. Ilepeemuol, 4—5 xm. [lopepxuocth paBHUuHbl HakKIOHeHa OT rop- 
Horo NOAHOKbA K Oepery MH MepeceKaerch B 3TOM HanpaBsAeHHH 6OsbUIMM 
KOJIHNECTBOM peK H py4ubeB. Ilo p. CuexuHo uw paqom Tekyuleli OcuHosKe 
HaKJIOH PaBHHHbI OYCHb NMOMOTHH, TaK YTO Wake Ha CBOCH 3aKpaHHe Bo3ae 
TOp OHa AOCTHraeT BbICOTbI BCerO B HECKOJIbKO WeCATKOB MeTpoB Hay Baii- 
kaioM. B patione TaHxoa paBHuHa OT/IMYaeTCA KPYMHOIt BCXOMJIeHHOCTHIO 
H BOSBbIIUaeTcA 6oslee vem Ha 200 mM. Menee pe3ko BcxomMaena paBHHHa 10 
o6enM cTopoHam p. Belgpunoli, nporekaroutedi Mexky pp. Ilepeemuoi u Ocu- 
HOBKOH. C BocTouHOH cropoxbi p. MuuiMxH nopepxHoctb PaBHHHbl OOpa3yer 
NONepeyHbI YCTyM, KOTOPbIi pe3KO BOSBHIMIAeTCA Han cocenHelt YaCTbIO, pac- 
MOJO%KEHHOH MO Apyrylo cropony peku. Hag ycrynom Haxomurca IV peBHe- 
OahkabcKan Teppaca, o6slamaiollan 3hecb Sobol WHpHHOH. Ee naockasa 
NOBEPXHOCTb MOJIOrO, HO BbICOKO MOMHHMaeTcA Ha paccrosHuH 6 KM K HMOZHO- 
*KbIO TOP, BO3e KOTOPbIX AocTuraerT BEicoTH 120 M (mo ZaHHbIM Tonorpadu- 
YeCKHX KapT). COOTBeTCTBEHHO NMOBbILAaeTCA H OOPbIB TeppacbI Hay p. Mumia- 
xo. Ilepeq Balikanom teppaca o6ppiBaerca co cpaBHUTerbHO HeboubUOit 
BBICOTHI. 

PaBHMHHble Gepera MpeACTaBAIOT pewKoe ABIeHHe Ha Balixaae. Tlostomy 
MpeqropHad paBHHHa Mexy pp. Mypunom uv Muumuxok usqapna o6paujaer 
Ha ceOf BHHMaHHe MHOrHXx HccJeqoBarenelt. YU. JI, Yepckui, ocraBuBlnit 
HanOowlee Noqpo6Hoe onucanve Geperos Balikana, BeImenHI 9TY paBHHHy nog 
HavMeHoBaHvem Mypnucko-MummxancKolh «nmomagu». Haspanue 3To 6bII0 
CBA3@HO C Ha3BaHHAMH Pek, OfpaHHYHBaIOUNX PaBHMHY WIM «MIoulanb». B ua- 
CTOAIee BPEMA STY MIOMALb pau Oobuel KpaTKOCTH HU TOUHOCTH MOXKHO 
Ha3BaTb TaHxolcKoli paBHHHOH mo HMeHH KpynHoro HaceseHHoro TYHKTa 
TaHxoi, KOTOpbIn HaxOQMTCA NocpequHe paBHHHbI. CooTeercrBeHHO C 3THM 


Sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 


sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 


TaxxoucKud Gepez Baikxana 73 





Oeper, OOpa3s0BaHHbii TaHxoHcKoH paBHUHOH, CleqyeT Ha3bIBaTb TaHXOHCKHM 
Geperom. 

IIo ceBepHol cropoHe Xamap-J]a6aua, Haq TaHxofickol paBHHHOH, npors- 
rHBaeTcA 3a3yOpeHHbI rpe6eHb CHexKHHCKHX TOJIbILOB (Ha3BaHHe, ynoTpeb- 


Puc. 1 Topa Obpy4esa, 





Jiapuieech UepckuM). QToT ropHbl xpeOer pacnoo0%*KeH B WAPOTHOM HampaB- 
JIGHHM — OT BepxoBba p. JlaHraTys, ABJsIoWlelicA MpaBbIM MpuToKoM p. My- 
puHa (or nepepana «JlaHratylickHe BOpoTa») K BOCTOKYy Ha paccTosHue 90 KM 
AO BepxoBbes p. MuuinHxH: 43 TOPHbIX BePLIHH, KOTOPble BUAHbI c Baiikasna, 
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B HEM BblJeHIOTCA rosem Coxop Hag BepxoBbem p. Ilepeemuoli sBeicoroii 
2323 mM u ropa O6pyuerna (puc. 1) BEIcorol oKo0 2200 mM Han YPOBHeM OKea- 
Ha (cootTBetcTBeHHo 1870 u 1750 m nan Baitkanom). K pocroxky or Munmxn 
Xamap-Jja6av cHwxKaercA M YTPpauMBaeT XapakTep FOJIbIOBOFO HaropbA. 37ecb 
3a3yOpeHubie PpeOHH OTCYTCTBYIOT; BePIUMHbI yIWIOULalOTCA, HU axKe CaMbIe BI- 
COKHe H3 HHX OOPocwIM JIeCcoM. 

Taxolickas paBHHHa NOKPbITa YeTBePTHYHbIMH JIEMHHKOBbIMH, O3@PHBbIMH 
H PeCdHbIMH OTJORKCHHAMH; O.1M3 Oepera cyllecTByIOT MeKHe O3epKH. JleqHH- 
KOBbI¢ OTJIOKCHHA PACMPOCTPaHeHbl B CpeAHeH yYacTH NPOTAKeHHA PaBHUHBI, 
a O3e€pHO-OalikaJIbcKue CiaraloT ocO6eHHO 6OOubLUINe MOWann B O6eHX OKO- 
HCYHOCTAX PaBHHHBI, Tle OHM BbICOKO NOANATHI. B Oolee BOCTOUHOM YaCTH paB- 
HUHBbI, MO-BHAHMOMy HauwHas c p, BpipHHol, u3-ro yeTBepTHYHON TOL 
BLICTyMalot Ha MOBeEPXHOCTb TpeTHYHbIe OalikaibcKHe OTJOMKeHUA, KOTOPbIe 
B palione TaHxoa u Muuinxu coxepxkat mpocaon 6yporo yrs. 

Tperwunas Tova Ha 1OxKHOM Gepery Batikana Opiia O6cTOATeEbHO Uccue- 
Acpana H. J]. Uepcxum, A. B. Apcentsesprm, B. K. Akosaesu, I. E. Pa6y- 
XHHbBIM WH JpyrdMu reosioraMu. PaOyxuy mpuMeHsa rty6oKoe 6ypenue. Uactrp 
MOJIVUCHHBIX CBEeHHH BOLLIa B «l eomornio Cu6upu» B. A. O6pyuesa (r. III, 
1938, crp. 1169—1171). Bospacr TperwuHbix oTomKeHHit onpezenseTca He- 
OreHoOM. OHaKO, COr1aCHO HOBeHINMM MbIIbIeBbIM JaHHbIM, HH3bI 3TOHH TOL, 
BO3MOXKHO, TIpHHaexKaT K KOHIy OwHromweHa. Ilo ya6stonenuam A, B. Ap- 
ceHTbeBa (1924), TpeTHuHble OTOxKeHUNA 3aseratoT tio p. TlepeemuHoti yO BBI- 
coTbl 360—380 mM Haq ypoBHem Balikaa;! BeposTHO, OHM HeCKOJIbKO NOZHH- 
MAIOTCH 3e€Cb Ha FOpHOe MOAHO*Kbe. 

UctBepTHyunble O6pa30BaHHa WeJIOCTHO, T. €. KaK CHcTeMa, 0 CHX Op Obl 
MicclelOBaHbl Ha Geperax Balikasia vu, B YacTHOCTH, Ha TaHxolickoli paBHnHe 
TombKko HM. JI. Uepckum u B. K. Akopaeppim. 

UYepcknii asl Moqpo6Hoe uM TOUHOe HX OMMCAaHHe MpeHMylecTBeHHO B uIH- 
TOJIOTHUECKOM OTHOMICHHH, OO/bUeH YaCTbIO NpaBHJIbHO pasvIMyad HX MO Mpo- 
HCXO*KAeHHIO. Bnpouem, H3 YeTBEPTHYHbIX O6Pa30BaHHli OH BbITeIA TOAbKO 
peuHbie uw osepHple. Ilo Bospacty yerBepTHuHad Toma pasqestena YUepckum 
Ha <MOCTMIMOMWeHOBbIe> AH <HOBeHIve» OO6pa3z0BaHus. K «HoBeliluM» oTHe- 
CeHbI Te OTJIOKEeHHA, KOTOPble OOpa3y!ioT MOJIOAbIe yyacTKH MecTHocTH. Ue- 
TBEPTHUHble OTJOMKeHHA HapAay c ApyrHMuH NopowamMu NoKasanpr UepcKum 
H Ha KapTe GeperoBsohH nomochr Batikana. Tanxolickuit 6eper ucceqOBaH B 
1877 r. (Uepcxul, 1878, 1886 u 1889). 

[apHad own6Ka B omucanHun UepckuM ueTBepTHuHO TomUIM Ha 6eperax 
Balikasla 3aKOUaeTCA B OTHECCHHH MM MOPeCHHBIX OOpa30BaHHii K TPeTHUHbIM 
OZCPHBIM OTJIOKCHHAM WIH, B APYrHx CJlyuaAxX, K YeTBEPTHYHbIM O3ePHbIM 
OTJIOMKEHHAM HM OTJOMKeHHAM TOPHHIX NoToKoB. Ha Tanxofickolt paBHuue, re 
Yepcxni siepspple Ha mo6epexbe Baltikasia BCTpeTHJICA C MOPeHaMH, OF BBI- 
JeHJ1 HX B BeEPXHHH Apyc Pa3BUTbIX 2feCb Ke TPCTHUHDIX OOPaz0BaHH NOL 
Ha3BaHHeM «KOHIJIOMepaTH Cc Mpocloikamu mecuanHuka». TIloBoOM K 3TOMY 
NOCYKHIO HenocpeACTBeHHOe HaJleraHve MOpeH Ha ApeBHebalikabcKue OT- 
JICKKEHHA C OYPbIM YIvIeM, BO3PaCT KOTOPBIX OMpesenAJICA NO PaCTHTeJIbHbIM 
ocTraTKaM. I]pwunna xe KopeHHWJacb B NpesqB3ATOM MHeHuH Yepckoro oO cJIMIUI- 
KOM OrpaHHY¥eHHOM pacnpoctpaHeHuu ApeBHHX JeqHHKOB B Cu6upn. 

IIpu qabHeliwiux uccneqoBanuax Uepckuii OTHOCH.I K «BepXHeMy spycy> 
TPCTHUHBIX O3EPHbIX OTIOMKCHHH HU OOJIBIIMHCTBO TEX MOPeH, KOTOPble OH BCTPe- 
yal Ha Oeperax ceBepHolt uactH Batikasa. 


1 Bombilat YaCTh P€3yIbTATOB HMCCAeAOBAHHSI TPeTHUHEIX YI'IeHOCHBIX OTNOMKeHHA Ha 
}O*KHOM Gepery Balikana 6bina onyO6ankoBaHa A. B. ApcenTbeppim paHee (1922). 
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Ormeyaa oumm6xy UepcKxoro B OTHOWeHHH MopeH Ha 6eperax Baiixaua, 
CreayeT YKa3aTb, YTO OHA He NOMeLlalla eEMy BeCbMa TOUHO ONUCaTb HX Kak 
oco6ble ropHble NOpOAbI H HaHeCTH Ha reoslormyueckyl0 Kapry. 

B. K. AkoBeB pa3qeial «WIOBHaJIbHbIM», T. e. IVIeHCTOIECHOBbIH, «Ha- 
HOC» Ha 4Ba ropHsoHTa. Hunn, Mo ero onmvcaHuto, «mpeqcraBsaeT OTIOKe- 
He BaJlyHOB, HHOTMa paclpeAeeHHbIX JOBOJIbHO PaBHOMepHO B Macce Ha- 
Hoca, HHOrfa B BHA€ MECTHbIX CKONMeHHi»>. Sta o6ulad xapakTepucruKa J0- 
NOJIHANaCh YKa3aHHeM, UTO ME€CTAMM «BaJIYHDI JlexKaT Ha MOBepXHOcTH, OOpa- 
3yA MOQOOMA JeQHHKOBBIX KaMeHHBIX Mosel». ORHaKO JIeQHHKOBbIe OTIOXKe- 
HMA Kak TaKOBble He BbIJeIAHcb. BepxHHi rOpu30HT COCTOHT 43 raledHuKa 
Hn 6OyaboKHHKa. CyllecTByioujve peuHble JOMMHbI BBINOJHeHbI «HOBeHLIMMH 
a1JOBHaJIbHBIMA HaHocaMH». Ilo 6epery Balikana AkoBseB ONMCHIBa «npH- 
OoliHoe OT0%KeHve M3 MecKa, rayleK u BasyHoB». Ha Hu3sMeHHbIX mMIoulanax 
oTMeYveHbI TopdsaHuKu. Ha cKNOHax Top ONHCHIBaJICA «3/IIOBMAaIbHBI HaHOC> 
H3 ocTpope6epHbIx o610mKoB (B. K. Akosses, 1904). 

Ha pa3BuTHe MOpeH Ha 10xKHOM Gepery Baiikasa snepspie yka3aa K. Keittb+ 
rak (Keilhack, 1914). Ilo ero onucaHuio, MopeHBI OcOoOeHHO XOpomo BBIpa- 
*KeHbI B patoune TaHxoa. OTo NOATBepAKAeHO COBPeMEHHbIMH UCCeEOBaHHAMH. 
Hapsyy c 9THM YacTb coo6paxenuit Kefinbraka o JlemHHKOBOM Mpoucxoxse- 
HHH BaJlyHHBIX OTJOKeHHH Ha APyrux yuacTKax Toro »*e Gepera oKa3alacb 
omm6ouHon. 

Beper Baiikana 6 paiione ycrba Muuiuxu. [ipa6pexuaa paBynna c mpa- 
BOH CTOPOHBI p. MHUIMXH, Kak y2Ke OTME4CHO, BOSBBILMAaeTCA KPYTbIM YCTYIOM 
Ha Oomee 3anagHow Yactbio TaHxolicKxoro Gepera, pacnosoxeHHOl 10 seBy10 
cTOpoHy pekH. CnpaBa or Mutimxn paBHuna o6pa3oBana IV azpesueii Tep- 
pacoi Baiixana, koTopaa B 9TOM MecTe O¥eHb BEICOKO NOAHATAa Hay MoBepx- 
HocTbio o3epa. M3 cooTHOIeHHA C MOpeHaMH B HHXKHeM TeyeHuU p. CHex- 
HOH HW Ha ceBpepHbIxX Oeperax Balikala BugHO, 4To IV Teppaca o6pa3oBaaca 
B TIPOM@KYTOK BpeMeHH OT Havala OTCTYMaHHA JI€@MHHKOB MaKCHMaJIbHOro 
OJIeMeHEHHA JO Pa3sBHTHA MOCTMAKCHMaJIbHOrO OseqeHeHuA. Tam, re cyule- 
CTBYIOT MOpeHbI O6ONX OvlegeHeHHH, IV Teppaca Bpe3aHa B MOpeHy MaKCH- 
M@IbHOrO OJleqeHeHHA, HO OTCYTCTBYyeT B GeperoBbIX CK/IOHAX, CJIOMKeHHBIX 
MOPeHO!t NOCTMAaKCHMAaJIbHOrO OvleeHeHHA. 

T]ockan Mopepxuoctb IV Teppacbl cnpapa or ycrba Muuimxu Haxolutca 
y cBoeH O6poBku Ha BbICoTe 40 m Hag ypoBHem Daiikasa. Orcioga ona paB- 
HOMEPHO MOBDIIMAaeTCH K TopaM, T. €. Ha Wr, Ha PaccTOAHHA MpHOMH3SMTeIbHO 
5 kM. Y NOAHOMKbA TOp Teppaca AocTuraeT BbIcoTH! 120 m Hag Baiixastom. 
Tako HakKJIOH Teppacbl He MOXKET ABIATHCH NepBHUHEIM. BepostTHo, 3aKpan- 
Ha Teppacbl TeKTOHHYeCKH MOAHATA Oovlbule, YeM ee BHeLIHAH MoNoca y 
OpoBKH. 

OnvcprBaeman IV Teppaca cpesaer TpeTHUHble COM, COCTaBJAIOWIHeE ee 
MOKOIb H OOJaqalolve 1Oro-BOCTOUHHIM, T. €. MPOTHBOMOJIOKHBIM, HAKJIOHOM, 
MO KpatHei Mepe Bo3sIe Kpan Teppacbl Ha Balikanom. Kakaa Touula nopor 
cpesaHa nocJle oO6pa30BaHHA B HHX HaKJIOHa K WOFO-BOCTOKY, OCTaeTCH HeH3- 
BeCTHbIM. M3 cOOTHOWIeHHA MeKAY HaKJIOHOM Teppacbl H NaweHwemM Tperuy- 
HbIX MOPOA BbITeKaeT TOMbKO, 4TO Balika npw yyacTHH BMaatollux B Hero 
peK Cpe3aJI OTJIOXRKeHAYIO HM paHee HM CHJIbHO MOKOPOG6eHHy!O IPH TeKTOHHYe- 
CKOM HOZHATHH TOUIILLy OCaXKOB. 

B o6Haxkenun nog 6popKoh Teppacbl Ha MpaBok cTopoHe yctba Muwuxu 
K COOCTBEHHO TeppaCOBbIM YeTBEPTHUHbIM OTJIOXKCHHAM OTHOCATCA NOBepx- 
HOCTHbIH CJIOH TOHKOCAOMCTOH CyMeCH MOLIHOCTbIO B 3 M H 3avleratollad Now 
HHM TrasleuHasd JIMH3a MOIIHOCTHIO 2 M, KOTOPaA BVIOKeHA B NOACTHIAIOLLYIO 
TpeTuynylo Toy (pac. 2). locseaHaa cocTOHT B 3TOM MeCTe H3 C0eB MecKa 
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HW TVIMHbI C OypbIM yIvIeM, KOTOpble HaKJIOHEHbI Ha 1OrO-BOCTOK MO yriom 10°. 
UerBepTHuHble OTO%KeHHA, OOPasylollve MOBepXHOCT Teppacbl, BO3MO%KHO, 
YBeJIHUMBalOTCA B MOULHOCTH 110 Mepe MpHOMxKeHHA K TOPHOMY CKJJOHY. 
TlaqeHve Ha Wro-BOCTOK TPeTHYHBIX OTMOKeHHH BO3Me ycTbaA p. MumHnxu 
MpeAcTaBJIAeT MeCTHOe ABJIeHHe. Kak H3BeECTHO, CBUTA 3THX OTJIOXKeCHHH HMeeT 
B OOLIEM HAKJIOH K O3epy, T. €. K CeBepy, UTO BMePBble BHIACHHJIOCh 43 HAGJIIO- 
HeHui Uepckoro. ToubKo MecTaMH MOHOKJMNH AT bHOeE 3asleraHHe CBUTDI 
OCMOAHEHO HeEOOMbUIMMH BTOPOCTeNeHHbIMH ZepopMaluAMHA B Bue NOANATHIX 





Puc. 2. Bpopka 4 Bepxnas yacTh paspesa IV apesHeGalikaabcKol Teppacmt c BocTOUNOd 
cToponbl ycTba p. Mumuxu. 


HW OJHOCTOPOHHHX BbICTYNOB AHTHKJIMHaleoOpa3Ho (POPMbI; CYLLeECTByIOT TaK- 
2Ke paspplppl. Takve MecTHble Je@opMalHu OMNMCaHbl HAaPALY Cc OOULMM Hak.I0- 
HOM cJloeB K o3epy B. K. Hkossespim (1904) u Tl. E. Pa6yxunpim (1934, 1935). 

B. K. Sikopses, NowbITOKNBaA CBOM HaGwJIOeHHsA Ha TeKTOHHKOIE 
TpeTHYHOH TOJILAH Ha }OwKHOM Oepery Balikala, nuca/l, 4YTO 3Ta TOJIa O6pa- 
3yeT «CHCTe€MY MOJIOTHX CKJIaQOK», MOUTH BCIOAY HakKJIOHHbIX K Balikasy. Ilo 
ero MHe€HHIO, Ha Y4aCTKaX pacnpOcTpaHeHHA TPeTHUHbIX NOpOA «koOHipurypa- 
Uva Oepera OOycJIOBHMBaeTCH, MO HW3BECTHOH CTeNeHH, JTHMH HaKJIOHHbIMH 
CKaKaMH»; TO OCAM CHHKJIMHaJleH pacnOuIOKeHbl «pyclla MOTOKOB, BMlasa- 
}OlWWHX B Batkas». Kpome toro, 43 HecoriacHsa B 3a/leraHHW TPpeTHYHbIX H 4e- 
TBEPTHUHBIX OTVIOKEHHH OH 3AKJOUM, YTO OCYWIEHHbI€ TNETHYHbIe OTMOKECHUH 
NOABeplIHCb H3MCHEHHIO B MOJIOXKCHHH (MeCTHbIC NOAHATHA WH ONyCKaHHsA) 
H OO6pa30BaIM pA CK1aOK Nepey HacTynvieHHem TpaHcrpeccupytoulero Balii- 
KaJla. HecoMHeHHO, UTO 3TH CKaNKH HMeIOT HAHOMOPOHbIt Xapakrep, 

Mow Ha6.0qeHHA BOKpyr Bcero Balikasia MOKa3bIBalOT, UTO Pa3BUTHe Ta- 
KHX OTJICJIbHBIX HeOOJIbUIHX CKaZKOOOpa3HbIxX NOAHATHH UW BbICTYNOB ropHoro 
CKJIOHa TIpOHCXOAHJIO BO MHOTHX MeCTaX HM B YETBEPTHYHbIK NepHor. Ono mpo- 
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ROMKaerca U Tenepb. UeTBepTHYHble CTPYKTYpbI ONpedeAioTCA No AedopMa- 
UHAM JPeBHHX YeTBEPTHYHBIX Teppac HM BOMHONPHOOHHEIX JHHHK Balkaaa, 
a TakxKe NO MpOAB/JIeHHAM COBPeMEHHBIX ABHKeHHH OeperoB o3epa. Ammiu- 
TYMa TCKTOHHKH B YeTBEPTHYHbIxX OOPa30BaHHAX MeHbIle, 4EM B TPETHYHBIX, 
COOTBETCTBEHHO C Pa3HOH MPOAOVDKHTCIbHOCTbIO Pa3BHTHA TeX H APyrHx. 
IIpeo61anaioulHi HaKJIOH TpeTHYHOH TOMWIH B cTopoHy Balkasa BbI3BaH 
H3rH6O0BOH TeEKTOHHKOH, a HMeHHO BcnyyHBaHHeM Xamap-Jla6ana c nporn6a- 
HHemM balikasibCKOH BMaHHbl, KOTOPble OCJIOMKHAIOTCA TOJIbKO OTJ@JIBHbIMH 
pa3pbIBaMH CpaBHUTebHO HeOobWOro MmpoTaKeHuA (JlamakuH, 1935, 1952). 


+ 






lead tient Benet dae 


Puc. 3. Beper Batkaaa 3anaqnee p. Muimuxu. 


O6patible HaKJIOHbI COeCB NPeACTaBJAIOT YAaCTHbIe ABsJIeHHA. MectamMu Ha 
HX BO3HHKHOBeHHe, KPOMe BHYTPeHHHX TeKTOHU4eCKHX MPHYHH, Morso m0- 
BJIMATh HEPaBHOMePHOe YIMWIOTHeHHE pa3HOOOpa3HbIx MO COCTaBY OTJIOKeHuH 
NO, RaBJIeCHHeM BbILeeKAaWHX CIOCB HW COCKAaJIb3bIBaHHe OAHHX Cl0eB NO Apy- 
THM B CBA3H C HX O6UJHM HakKJOHOM B CTOPOHy O3epHoH BnaqHupl. [Ipucyr- 
CTBHeE Cpe TPeTHYHBIX OTJIOMKCHHH JOBOJbHO MOLHbIX CIOeB TIHH eslaeT 
3TO TIPeAMoIOKeHHe BECbMa BePOATHHIM. 

IV treppaca B pahove p. MuuimMxu focTuraeT oyeHb OOJIbLIOM BBICOTHI. 
Bmecte c 3TOH TeppacoH o4eHb BbICOKO NOAHATHI y Mulinxu wu TpeTHuHble 
6alikasbcKve oTIoKeHun. Y pp. TlepeemHot u BolapuHo TpeTuyuHble MOposbt 
3aleraioT BbICOKO B OTMaeHHH oT GOepera, a 61M3 Hero CMyCcKaloTcA HH3KO 
Hay Batkaiom, H UX paspyleHHad MOBepXHOCTb He cpe3aeTcA Teppacon, 
a MOKpbIra MOpeHOH H MO3AHeHIUMMH peuHbIMH OTMOKeHMAMH. IloceqHHe 
o6pa3yloT mo TeyeHHIO peK y3KHe TePppacbl, BLITAHYTbIe B MOMepeyHOM HalpasB- 
seuuu K Gepery. Ilo p. CHexHOH TpeTHYHble OTJIOMHKCHHA BOBCEe He BbIXOAAT Ha 
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TOBEPXHOCTb HM 3avlerator, NO-BHJHMOMY, Ha 3Ha4HTeJbHOl TIyOuHe HUxKe [Ha 
AouMHbI. Takum o6pa3om, BxoAb TaxxoiicKoro Gepera MIPOHMCXOAMT MocTeneH- 
Hoe OMyckaHHe KPOBJIH TpeTHYHbIX TOpom c BOCTOKAa Ha 3amau. 

B 10 km Kk CeBepo-BocToKy, T. €. BIpaBo oT yetba p. Muwuxu IV gzpesue- 
OaiikaIbcKaa Teppaca BbIKIMHHBaeTCA, Tak Kak K Gepery mogcTynaer B Bue 
ropb! Kospuru ckton Xamap-Jla6auya, cno*Kenubiit KPHCTaJWIMYeCKHMH TMOpo- 
WaMu. 

I]o esol cropone yetbx p. Muwxu va Ooabutof niomaqu pacnowomwKeHa 
Il] apesueOatikanpckaa Teppaca. Ee 6popKka nan GeperoBbIM O6pbIBOM K 3a- 
Naty OT YCTbA PactojowKeHa Ha BEIcore Bcero 10 Mm Hag Baiixanom. B ray- 
OuHy Oepera norepxuocts II] reppacst nosoro nospumaetca. Ona cnomena 
BaTYHHO-ravleuHbIM HM Me€CuaHbIM MaTepHanoM. B GeperoBom oGppiBe Tep- 
pacoBad TOMa CiyCKaeTCH MOA ypOBeHb BOMB B O3epe. 

Tlopepxuoctp Teppacbl popnas, mourn mtockaa. Ha Heit pas6pocaHb pex- 
KHe€ KPyNHble BaJlyHb!I pasMepoM jo 60—80 cm B nonepeyHuKe. Muorue 13 
HHX HECKOJIbKO yrioBaTbl. MecraMu Ha MOBeEPXHOCTH Teppacbl 3aMeTHEI MedI- 
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Puc, 4, Peonornucckuit paspes 6epera Batkana Bosae yctba p. Muwuxu. 


J—Nopepxuoctubii caow cynecn ua IV apesuebatikanvckot Teppace Ha mpaBok cTopoHe 

yctba p. Mumwuxw, 2—ranequas avu3a, 3— TpeTHYHHe OTAOKeHHA Cc OypbIM yrviem, 

4—peunpie oTAoxKenHA, 5 — BanyHHO-raneuHble OTAQKEHUR C Pa3HO3CPHHCTLIM Meckom, 
cnararouine HI apesne6akkaapckyio Teppacy. 


KHe H WIMpOKHe JO%KOMHKH, C1a60 O*OpMeHHble, BbITAHYTBIC 110 HalipaBule- 
HHuIO K Balixany. IIpu6oi moxmpipaer Teppacy, NOITOMy MOA ee OOpbIBOM 
(co cryneHbKoli I] apepHeosepHol Teppacwl, BEICOTOH 8 M y BOJHONpHOoKHON 
JIMItMH) Oeper cMO*KeH KpyMHoli rastbKoH Hv BaJlyHaMW. Muoro BaJlyHOB JI@KUT 
H B Boxe y Oepera. Hekotopble m3 Hux ocTHratoT 1-—1!/; Mm p monepeuHuke. 
B 3TOM MecTe KOpeHHble KPHcTasMUeCKHe TOposb MOACTYMaOT K MOBepx- 
HOCTH (pue. 3). 

Hlomua p. Muuuxn 6143 ycrba BpesaHa mo rpannue paclpoctTpanenua 
IV wu II zpesue6atikanpcxux teppac. B gounHe ua Bbicorax 3.5 u 2M Han 
peKOH, Ha JleBoM Gepery Bose YCTbH, HaXOAATCH Be PeuHe Teppacnl, co- 
CTOAMIME H3 MIOCKHX H WIMPOKHX BaJIOB, YepeAYIOULNXcA C TaKHMM Ke WIHpo- 
KHMH WH M@JIKHMH JO%KOWHaMH. Babi HalpaBJeHbl MapasJiebHO TeueHHIO CO- 
BpeMeHHOH peukn. Teppacpi cil02%KeHbI C CaMOii NOBePXHOCTH TraJledHbIM HaHo- 
com. Banynos Ha Hux Hert. Ilopepxuocrubiii necuaHpiit HM MemKorasleuHbtit 
coh Toxe orcyrcTByer. TaiewHuk o6pa3zyeT HenocpeycTBeHHO MOBepxHocTb 
Teppac. ITO — aOR TOpHOH peku. 

Bpepx No TeveHHIO peKH, Ha HaH6oubliem paccTosHHu OT Gepera Balikaa, 
o6e HM3KHe ApeBHue Teppachl CoeAMHSIOTCA B ODHY OOLLyt10 MOBeEPXHOCTb, KO- 
TOpad MMeeT BbICOTY 3 M Haq ypoBHem p. Muuimxu (puc. 4). 

C sepolt cropounr yctpa p. Mumuxu I] azpesue6aiikanpckas Teppaca He- 
MIpePbIBHO COMpoBoxwAaeT Oeper B HalpaBseHHu K cOocegHell ry6e, rme Haxo- 
AHTCA OCTPOBOK S1MK; OHA He MpepblBaercA TaxKe Ha BEICTYMalolleli B O3epo 
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TYNOH H IMMpOKO OKOHeYHOCTH Mbica nepeg 9TOH ry6ol, B 2"/>—3 KM oT 
p. Muuimxu. Ha mbicy BonnonpHOolivad aunua Ha 3aKpaune II Teppacbl 0603- 
HaveHa MOJIOCKOH M@JIKAX BaJIYHOB, BbIMBITbIX BOJIHAMH M3 TOmUH III Tep- 
pacbl, Ha yKa3aHHOW paHee sbicoTe B 8 mM Haj Balixanom. 3yecp IWHpHHa 
II reppacbt Bcero 20 m. Jlanee ona paciuupsetcs. IJo Ha6.10qeHuaM 
B. K. Akopnepa, ApesHeOalikanbckue Teppacbl oueHb XOPOLO BBbIpaKeHbl 
B KOJINNeCTBe Tpex MexKAy peukamu SanagHon uu Masioh AsopKoli u TMap- 
HOH, T. e. B SMuUKO ry6e. Bnpovem Hen3pecrHo, MeficTBUTeIbHO JIM BCe Tep- 
Ppacbl, OTMeYeHHble 3feCh SKOBJIEBbIM, O6pa30BaHbI Baiikavom. 

Ilo Apyryto cropony ycrba p. Mumuxu, T. e. kK BOCTOKY OT Hero, TOKe 
cyllectByet I] npepHe6alkaabcKan Teppaca. 3necb ona cocTaBAseT NOLHOKHe 
BLICOKOH IV Teppacbl H MPHCIOHeHa K e€ LWOKOMO 43 TPeTHUHbIX nopog. In- 
puHa nopepxuHoctn II Teppacni, cocrosiel u3 necka, pasna 30—40 M; BOJIHO- 
npHOoiHad AHHHA ee HaxoZHTCA Ha BHIcoTe 10 m. Boupillaa Bplcota Teppacpi 
C BOCTOUHOH cTOopoHb! Muuinxu, Ye c 3amaqHol, NoKa3bIBaeT Ha yBeIMyeHHe 
AMIWIMTYAbI NOAHATHA Oepera kK BocTOKy. OxkaliMAA OKOHe4HOCTh MBICa 
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Puc. 5. Paspe3 6epera Baitkana poctounee neabtet Muunxn (110 
auHuH A—B ua puc. 6). 


/ —uverTBepTHunan cynech Ha IV apepne6afhkarpcKon Tepacce, 2— TpeTHUHbIe NOpoOAbi 
c 6ypbim ,yraem, 3—raabkKH B balikanbcKHX _oTAOMeHHAX 4 — necoK B OGaHKaAbCKHX 
OTNOMKCHHAX, 


C BOCTOUHOH cTopoHbt Muuiuxu, I] teppaca nporarupaerca masiee K peuke 
Boapanuxe. Ha Bocrounolt cropoue Mbica, nox 10-MerpoBol Teppacol, pacno- 
NOKeHAa elle Ooee HU3KaA HM y3kaa I Apesuaa Teppaca BBICOTOM Bcero 3.5 M. 
_ B 93ToMm xe Mecte, y camoro 6epera, IIPOTAHYHcb [Ba TWIOCKHX Hf LUM pOKUX 
PaedHbIX Balla, HAMBITEIX MpHOOeEM HM 3aPOCINHX peAKHMH JepeBbaMn. IIpu 
9TOM 3aHHH OT Oepera Bad! MPHMOAHAT BbIle Had ypoBHeM o3epa, 4em mepen- 
HHH. BaJibl pasqeeHbl CpaBHMTebHO WHPOKOl HW JWIMHHOT JIOMKOGUHOU, KOTO- 
Pad 3a1HTa BOJOH HM MpeBpallena B osepo. Brlcora 3aquero Badia 3 M, a ne- 
pequero 2.5 M. 3aqHHit Ban HW pacnonomwKennan wal HuM y3Kaa | JPCBHAA Tep- 
packa pa3jeeHbl HeOoIbIOH 0%6HHKOH (puc. 5). TaKoBbl 3gecb HeECOMHeH- 
HbI€ MPH3HaKH COBPeMeHHOrO NOAHATHA Oepera, KOTOPoe cocTaB.IAeT MporoA- 
KEHHE TEX 3TAMOB erO NOAHATHA, KOTOPbIe OOpaz0BaM ApeBuue Teppachl. 

B coorBercTBHu c MOAHATHem Gepera Baiikana np snagenuu B Hero Mu- 
HIHXH Y STOH PEKH Pa3BUTAa MIPUVCTbeBaA 3a4aTOUHAaA WebTa. TlopepxHoctTHas 
AebTa MHUIMXH BbINBHHY.1acb B O3epo UpUG6AN38HTeAbHO Ha 0.5 KM (110 WaH- 
HbIM Atiaca ©, K. Tpyxenko). Ee wupuua mo OeperoBon HHH paBna 1.5 KM. 
Jleibta MpociexuBaetes wv non Bom (puc. 6). 

IJoquuMalolilaaca ZetbtTa Muuimxn ormuuaerca TeM, YTO ee HU3MeHHasn me- 
pupepuueckan nosmoca oKalimmeHa He O2HHM MpocTbIM cBexKUM BaJIOM, Kak 
aTO ObIBaeT Ha ONYCKaIOWHXCA WebTaX, a WIMPOKHM BaJiom, KOTOPBIH O6pa- 
SOBaJICH B TeYeHHe JVIMTEIbHOTO BPeMeHH B pesyJIbTaTe NpHcoequHeHUA TIpH- 
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6oliHoro HaHoca. 3amHAA cTOpOHa Bala 3apactaer siecom. Lupokue 6epero- 
BbIe BaJlbl Ha MOHHMAIOWIMXCH SGeperax OOpa3yloTcA H H3 CJIHMAHHA ABYX WI 
HECKOJIbKHX COCe€HHHX WICMEHTAPHbIX BaJIOB, Y KOTOPbIX COxpaHAloTcA O60- 
cO6JIeHHbIe rpeOHH. 

Ha HM3MeHHOH NMoBepxHocTH MuulMxuHcKOH esbTbI, C3aqH Oeperosoro 
Basla, MHOrO CTapbIX TIPOTOK PeKH, KOTOPble NpeBpaTHJIHCb B O3epa. 

Iloguatve OalikalbcKoro Oepera, omvcaHHoe Bo3ie ycTbaA p. Muinxn, 
mpoclexKHBaeTcA K CeBepo-BocTOKy. Y peek, BlaalolluxX Ha 9TOM yuacTKe 
Bp Baiikaa, cyWlecTBYIOT JeJIbThI. XOPOLWO pa3BHTbI ApeBHe-Oalika/IbCKHe Tep- 
pach. 

Beper Bo3sie ycrba p. Tlepeemnow. Mopenbl Ha lomwKHOM Gepery Batkaua, 
B paiione TaHxos, ObluiM vKa3aHb! elle Gomtee 40 eT Ha3saq K. Ketaprakom 
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Puce. 6. Jleapta p. Muurmxn. (Ilo aanupim Ataaca ®. K. Aprxenxo). 


(Keilhack, 1914). Onu pa3BuTbI B 3TOM MeCTe OCOGeHHO MOLLHO. C meBoH cTO- 
poubt yctbax p. TlepeemMHOH THMHYUHO BbIPaxKeHHy!lO MOpeHy A HaOviogau 
B 1948 r. (Jlamakuu, 1950, 1952). Henaneko ot 6epera MopeHa Cc BaJlyHaMH 
Ha MOBePpXHOCTH OG6laaeT MCJIKOXOJIMHCTbIM pebe~OM C OTHOCHTEJIbHbIM 
MpeBbILIeHHeM XO/IMOB 20 5 M. Mexkyy xo.IMaMH pacnovloxwKeHb! HeOoIbUINe, 
yuaCTbIO 3a60/1IOUeHHbIe KOTJIOBHHbI. B xopouwlMx pa3spe3ax BUAHO, YTO MOpeHa 
COCTOHT H3 THMHYHOH HeCOpTHpOBaHHOH cepoli cynecu, cosepxKallleH OobUloe 
KOJIMYeECTBO BaJIYHOB, raJibKM U Wle6uHH. Pa3sMepbl BastyHoB 20 3 M B Monepeu- 
HuKe. MopeHa 3aJleraeT HeMOcpeACTBeEHHO Ha TPe€THYHbIX OTMOMKeHHAX C Oy- 
pbIM yrsiem. BpicoTa MOpeHHOH paBHHHb! O.1H3 Gepera WO 20—25 m Hag Bak- 
KaJIOM. 

Mon Ha6socgeHus B palioHe Tanxos B 1954 r. noKa3a/lH, 4YTO MOpeHa 
paciipocTpauena ¢ Jiepoli cropoupl p. [lepeemMuHoi, T. e. K 3anaaqy BAOb Oepera 
Batikala Ha CpaBHHTebHO OobWOmM mpocTpauctTBe. TlocesoK Tanxon pacmo- 
‘TOMeH MO CKIOHY OOVIbILIMX MOPCHHLIX HarpoMOomxAeHHH. C BocTOKa HM tora 
Ha HHM MOAHUMaeTcH OMMCaHHaA MOPeHHaA WIOWladtb NO JeBy!lO CTOPOHy 
p. [lepeemuouw. Bcrody Ha CKJIOHAX HM B KOTJIOBHHaAX MHOFO Pa3HbIX BaJIyHOB. 
Bo MHOrHx MecTax MOpeHa OOHaKaeTcaA B HCKYCCTBeCHHBIX BbIeMKax. Ona 3a- 
HHMaeT MpocTpavcTBo Mexy p. IlepeemHoh wu peykon be3srooBKou, WK 
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TanxodcKud 6epee Batixaaa 8] 


KypkaBKoH, H pacmpocTpaHsetca HeCKOJIbKO mavlee Ha sala, K peyke Ocu- 
HoBke (Tanxolickol OcuHoske). 

Baw2xKe K rOopHOMy MOAHOXKbIO pacnomnomKena BbICOKag PaBHHHa, CJIOKeH- 
Had TPeTHYHBIMH NOpodaMu. Ova mpopesaetca AOMHOH p. Tlepeemuon. To 
STOH AOJIMHe JeQHMK, CnycTuBUMiica c rop, Aocruran Batikasa. 

CnpaBa oT JelbTst BesrosoBKu, Bnaqaiouleh B Baiikan B noc. Taxxoii, 
MIpHOoH MOAMbIBaeT APeBHIOIO HeIMpPoKylO ee Teppacy. Bpospka teppacpl 
HMCeT 3A€Cb H€SHAYHTeJIbHY!0 BbICOTY —- Bcero 3 M Hal ycTpeM peuKu. C yza- 
JleHHeM OT Oepera Teppaca BO3pacTaeT NO BBICOTe, NOBBIIMaAch B ruly6b 6epera 
Kpyye, 4veM peyka. Teppaca caoxKeHa CJIOHCTHIM rpyOo3sepHHcTbIM mecKoM 
€ ravIbKaMH HM PeKHMH M@JIKMMH BaslyHamnu. L]Ber necka ceppili. Stu oT0xKe- 
HHA COCTABIAIOT Teppacy c CaMOH MoBepxHocTu. Ha ray6uuHe 2 m B BBIeMKe 
OOHaKeHbI Ooee ApeBHHe noposbl — 6ypbii necuanuK u KOHrvIoMepar. Ilo- 
aoan Kk Batikany, reppaca oOpesaerca ero Oeperom. Mopena 3aseraer CpaB- 
HHTeIbHO rly6OKO Nog TeppacoBbIM rasIeYHbIM MeCKOM; Ha OeperoBomM Mise 
NOX OpOBKOH TeppacbI BaJIyHOB HeT. 

C meso croponst Kypkapku, 61u3 ycros, y3KaH pewHan Teppaca u3 ra- 
JICHHBIX OTJIOMKEHHH C MeECKOM HMeeT Bbicory 5 M. B ee clOKeHHH 30eCb yua- 
CTBye€T CBeKHH KOHTIOMepaT, pbIXJIbI H pxKaBOrO Bera. Teppaca BbIXO_UT 
K Oepery Balikana. Ha nasxKe nog ee OpoOBKoli 43-Nog raneyHbIx OTNOKeHHi 
BbIPIAQbIBAIOT 2Ba BaJlyHa. OnnH 43 HUX MMeeT 2.5 mM B NOMepedHHkKe UH OCTpo- 
YrOuIbHbIe OvepTaHud. Pa3sMepbl Apyroro MeHbille, HO OH TaKKe Mao OKaTaH. 
Kpynuble pa3Mepbl BavlyHOB HM Hx OCTPOYrOJIbHbIe POPMb!l CBUAETEbCTBYIOT 
© TOM, TO BavlYHbI HE OKATHIBAJIUCb CKOJIBKO-HHOy Ab 3HaYUTebHO peuKolt. He 
peuka MpuHecila ux Ha Oeper Balikasa, a ApeBuuli nequnK. Ito — BaJIyHbI H3 
Pa3MbITOH MOPeHBI, KPOBJIA KOTOPOH HaxomuTcA 30€Cb, TO-BHAHMOMy, Ha 
yposue Balikana. Ha pacctosuuu oxoso | xm or Baiixana Teppacnh! Besro- 
JIOBKH HaMHOrO CyKaloTcH MW BOSBbIWWAalOTcA Mo 7—8 M Ham peyKoll, KOTO- 
Paw TeveT B KaMCHHCTOM BaJlyHHO-radeyHom pycuie. Ilo croponam pycia — 
y3kaa MOHMa, ca60 odopmMuennan, 43 TaKHx «Ke BaJIYHOB HW raJleK, KaK 4 
pycao. Ene qaee or 6epera Teppacnl c o6enx CTOpOH Besrou0BKu BbIKIMHH- 
BaloTca. 

ITpuypouenHocTb Teppac K peuke, ux KPyNHOraJieyHbIH COCTaB C CaMOli 
NOBEPXHOCTH, OTCYTCTBHe MecyaHOro WIM XOTA 6bI MeKOrameuHoro TIOKPOB- 
HOrO COA CBEPXy ACHO MOKa3bIBaIOT, ITO OHH HMEIOT peyHoe MpoHcxoxsenHe. 
OjuHakoBan BesIMUHHAa Craratoulero MaTepHaJla CBepxy BHH3 0 TeppacosBolt 
TOMe MOKa3bIBaeT, KPOME TOrO, YTO TOMA HMeeT XapakTep aJoBUA rop- 
HOH peuKH. 

/[pepHeOalikabcKux Teppac, Bpe3saHHbix B MOpeHYy, B paHoHe TaHxog Bo- 
o6lje HeT. B Moux pa6orax (1950, 1952) 6biIo AonymeHO oWM6o0™"HOe npez- 
MO/IOKeHHe, ITO y TaHxos, Bo3e camoro Gepera Baiixasa, B MOpeHY Bpe3aHbl 
APEBHCOSEPHble Teppachl C ravlevHbIMH OTJO*KeHHAMH. Moe oumO6ouHOe cyx- 
AeHHe O Teppacax B paHoHe TaHXxos OCHOBbIBaIOCchb Ha MHeHUaAx T. IO. Bepe- 
uarnHa (1937) u H. B. AymurpamxKo (1935, 1948 1952) o cnmoulHom non- 
HATHH loro-BocTouHOrO Gepera Balikana, o6pa30BaHHoro NOaHOKUMeM XaMap- 
la6ana, HW Ha BbICKa3bIBaHuu JlymurpaiKo (1948, 1952) o Tom, uro B Mope- 
HbI foro-BocTounoro Oepera Balikaa BpezaHbl ApeBune o3epHbie Teppacht. 

To, uro 6eper B TaHxoe He MoHUMaeTCA, ACHO BUZHO Ha yuacTke, pacno- 
‘IOMCHHOM PANOM C NOCeIKOM C MpaBOH CTOPOHBI oT ycrba p. BesromopKn. 
Kak yxke OTMe4eHO, ApeBHaa Teppaca 9dToOli peukW 3fecb He WupoKa. JIanee 
K CeBepo-BOCTOKy Oeper cloxKeH MopeHolt. TlocaeqHaA Ha HeOO/bIUOM pac- 
CTOAHHH OT Besro0Bku BbiyBHraetca B Balika! B BAe HH3KOFO MBICKa C IWO- 
CKOH MOBepxHOcThIO. Dto — mpbic Tauxolt. On 3arOpaKUBaeT Cc 3sanana ry6y 


6 Teorpacpnyeckuit c6Oopuus, Bon, X. 
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TaHxon. Bpicora MpicKa 3.5—4 M, T. e. Bcero Ha HeCKOJIbKO J@CHTKOB CaH- 
THMETPOB MpeBblillaeT coceqHIo1Io Teppacy besrosoBKu. Ha Hem BUAHbI Kpyii- 
HbIe€ BaJyHbl, BbICTyMalolve u3 MopeHbl. Hukakux Ipv3HakoB MepepadorkH 
MOpeHbI mpH6oem Balikasia He3aMeTHO, HECMOTPH Ha He3HayHTeJIbHY!O BbICOTY 
MbICKa HajJl ype30M BOI B O3epe; Ha MOBePXHOCTH MbICKa HeT OOMBITHIX Ba- 
JIYHOB, OTJIOKEHHOrO BOON NecKa 4H T. OM. 

Or oKONeYuHOCTH MbICKa OTXOAUT B Dalikadl novloca BaJIyHOB, TOPYaLlAXx 
M3 BOI. ITO — OCTATKH MOPECHbI, pa3MbITOH NpHOoeM; paHbllle MOpeHa BBI- 
mpuralach jlaibile B o3epo, Ilo 60KOBbIM cTOpoHaM MbICKa — raJleuHbIit 
MAK C OTCIbHbIMH BaslyHaMH, Or MbicKa BrulyOb Oepera MOpeHHasA NOBepXx- 
HOCTb MOBbIUIaeTCH CHauada Moworo, a 3aTeM KpyTo, NepexO2A B CKJIOH MO- 
PCHHOM BOSBbIILeHHOCTH, KOTOPbIii MpopesaeTcA MOOAH3OCTH BbIeEMKOM C XOpo- 
IUHMH OOHAKCHHAMH. 

CaeqcrBuem 6bICTporo onycKkaHua Oepera B TaHxoe ABJAeTCA TO, UTO Ta- 
Kaa 60JIblan WH ObicTpan peka, Kak IlepeemuHas, pa3sMbIBalolllaA PbIxXJIyIO MO- 
peHY B CBOCM HW KHeM TeveHHH, He OOpa3yeT AeJbTbI NpH BNaweHuu B Ban- 
Kal. Y TlepeemMHoK He TOJIbKO OTCYTCTBYeT JebTa, HO 9Ta peKa BilayaerT 
B CPaBHHTeIbHO y3Kylo ryOy, QHMHOH 0.5 KM u uIMpHHon 0. 8 KM, MpezctaB- 
JIMIOWULYIO ICTYAapHil, T. €. HWOKHHH KOHeLL PeYHOH OJIMHbI, OMYCTHBINMHCH Nos 
YPOBeHb O3epHbIx Box. Pay6una B cepeaune Tlepeemuoii ryObt paBua 48 M 
(ro mannbtm Atiaca Baiixama). 

J[pesuux Teppac Ha MOpeHHbIX CKOHAX, KOTOpble NoHHMaloTcH Hag Te- 
peeMHoli ry6oill, Her. He Ha6st0qaloTcA OHM HM Haj CaMbiM ycTbem Pp. [lepeem- 
Holi. UJupuna gonuupt p. IlepeémHoi, T. e. aJWMOBHaJIbHOrO WHA, BO3/Ie YCThA 
nocturaer 6ostee 300 mM. Ilo HemMy peka TeyeT ABYMA MPpOTOKAaMH, 3 HUX eBan 
aBlneTca riaBHol. TIpapaa mporoka oTmMuaeTca claObIM TeUCHHeM H HeM- 
HOrO BbIINe YCTbA B Hell HAXOAUTCH SONbILUOM OCTPOB, 3aPpOCHIHH JIeECOM, KaK H 
BCA JOJIHHAa B IleloM (pHe. 7). 

Hapsyzy c onyckaHvem caMoro 6epera B paiione yctba TlepeemHon 3a- 
Kpauna mpH6pexuoli paBHHHbl, MepecekKaemas 9Tol{ peKOH, MoABepraeTca 
9HePrHUHOMY MOAHATHIO BMecTe c roplbIM CKOHOM Xamap-J[aOanHa, OO 9TOM 
CBHIETeIBCTBYeT OUCHb GObUIad BbICOTa 3aleraHHA TPCTHUHDIX OTJIO2%KeHHH 
no p. Tepecmuoii B orgasienuu oT 6alikampcKoro Gepera. Bricokoe NomHATHE 
B 9TOM MeCTe fTOPHOrTO MOAHOKbA, MO-BAAMMOMY, CBH3aHO TeKTOHHYeCKH 
C MeCTHbIM BBICTYHOM ropHoro cksIoHa Xamap-]a6ana, KOTOPbIN 3aMeTHO Cy- 
*Kaet y p. IlepeemHow TaHxolckylo paBHHHy. 

SHaUHTeIbHaAd M1O0Mlayb MOPeHHbIX BO3BbILeHHOCTeH Ha, TaHxoem, KOTO- 
pple MOAHMMaloTca ¢ OGenx cTopon p. Hepeemuoii, moKaspiBaer, uTo Ilepeem- 
HHHCKHit JIEMHHK, BbIXOaA Ha Seper Baiikasia, pacTekaJica B OO/IbINOK Je I- 
HHKOBBIH A3bIK. On NOKpbiBall NOATOPHy!io PaBHHHy Ha 3HauHTeJIbHOM 
yuacTke H oMbIBazica Baiikasiom. CpexecTb MopeHHoro pejbeda B pahoue 
Tanxoa mozBouser OTHeECTH cylllecTBOBaHHe 9TOrO JIeHHKAa K epson dase 
NOCTMAKCHMAJAbHOrO OFC HCHECHH GA. 

BowibliHe MOPeHHble HarpoOMORTeHHA MpoctexKuBaloTca Mo Sepery ban- 
Kasla Ha ceBepo-BocToK oT ycTba Tlepeemuoli, mpHOn3sHTeIbHO Ha 6 KM JO 
*KeNe3sHOLOpORKHO craulun Tlepeemyan. Takum o6pa3om, IlepeemHHuckKHH 
A3bIK Ha MIpHOpexHOH paBHHNe HMes WupHHy OKOIO 8—10 kM or peyKH OcH- 
HOBKH go cTraHunu [lepeemuaa. 

Orpomupiii Tlepeemuuncknit leqHuK Opal Hayaso c robila Coxop. Joanna 
TlepeemuHoli 2axKe BO3JIe CBOeErO OKOHYAHHA, TPH BbIxXOse H3 rop, HMeeT PopMy 
IpeBocxOHO paspa6oraHoro Tpora, CJerka BHAOM3MeHEHHOrO NocAeLyto- 
Wel peywoll aspo3neli. Stor Tpor B CBA3H C NOPa3HTeJIbHOH CBeKeCTbIO 
(pOpMBI cJlemyeT OTHECTH K MIOCTMAaKCHMaJIbHOMy OJlefeneHHio. Ha BepXHUM 
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TeyeHHem [lepeemHod, nox 6poBKoH WMpPOKO-BbINYKION BepIWHHbI robia Co- 
XOp, BAJ€H OFPOMHbIH Kap O4eHb CBee CopMbl, On MpHHayviexntT, Be- 
POATHO, BTOPOH daze NOCTMAaKCHMAJIbHOrO OJIeeHeHHA. 

CuabHomy pa3BuTuio Tlepeemnuuckoro JeHUKOBOrO A3bIKa MOrau 6vlaro- 
MPHATCTBOBAaTb CJleqyollve yCJIOBMA: OO/buwiad BbICOTa Trop Han o/MHON 
Ilepeemuoli, 6obuioh sefoc6opHbli Gacceli 3TOH BOAMHEI, HaNOoNDIUee KO- 
JM4eCTBO CHera B TaHxoe MO CpaBHeHHI0 CO BCeMM APyrMMH MecTaMH ToGepe- 
«KH Batkata. Malad Wwupuna NpeazropHow paBHHub! B palione Tanxoa 6u1a- 
rONPHATCTBOBAaIa JOCTHKeEHHIO 9THM JIeHHKOM Oepera Baiikana BecbMa WMH- 
POKHM @poHToM. 


fF Se atenate nee! oat athe 
Y pots 5 > 


Te So marae merge ae 
3 ly a a :] 





Puc. 7. oauna p. Mepeemuo spepx no teyenui ot yctba. Baaau — roneu Coxop.. 


Hecomuenuo, uto TepeemHuuckuii JleQHHKOBbIN A3bIK BbIZBHraJicA B O3epo 
Ha HEKOTOpPOe PaccTOAHMe HW BCIVIbIBa Ha Bose. OH HME XapaKTep meqHUKa 
OalikaJIbcKoro THMa (JlamakuH, 1953a). 

C mpaBol, BocTouHo cTopoust ycrba Tlepeemuolt naxogurca Tlepeemuniit 
Mbic. OH Clo%KeH MOpeHOli H OTIMYaeTCH Gobo BEICOTOH, CKOH MbIca Hal 
ryOolt [lepeemuolt cpesaeTca Kee3HOROPOXKHBIM OTKOCOM BBICOTOT 6oulee 
12M. B Hem npeBocxoqHO O6HaxkeHa MOpeHa, COCTORILAA H3 ceporo HecopTupo- 
BaHHOPO I'IMHHCTOLO MecKa C OOJIbILMM KOJIHYeECTBOM We6HA, rasIbKH, OCTPOYroOVIb-~ 
HbIX H OKPYIIbIX BaJIYHOB HW Pa3HbIX APyrHx O6JIOMKOB H rubi6. Mopeuuoe na- 
rpoMmoxkAeHHe Ha TlepeeMHbIM MbICOM HM@eT CHJIBHO BCXOJIMJICHHEIT pesIbed. 

Jlo 1950 r. a gonycKa Bo3MOxKHOCTE MIPOHHKHOBeHHAA JIE HHKOB B Baitkas 
TONPKO B SMOXY MAKCHMaJIbHOrO OvleneHeHHA. IlosaKe, uccaegys Gepera cepep- 
HOH uacTH Batikana, 1 y6equsica B TOM, ¥TO JeqHHKU ciycKasiucb B Baitkan 
C OKpyKalouiux rop H BO BPeMH MAKCHM@JIbHOrO HM MOCTMAKCHMaJIbHOrO ovle- 
meHeHui. Ha cepepo-BocrouHom Gepery o3epa MHe yWaloch HaOOLaTb pac- 
NpOcTpaveHve ABYX MOIIHBIX MOpeH pasHoro Bospacta (1950, 1952, 1953a). 

ye : 
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Pa3BuTHe O4eHb CBeKell MOPeHbI Ha OOAbIWHX MIOWaaAx To Gepery Baw- 
Kala y ycTbes [lepeemuol u BaiqpHHow MO3BOAeT OTHECTH ee K 9TOXe MOCT- 
MaKCHMavibHoro ovlemeHeHua. Hapagy c 3THM MOpeHa B ycTbe CHexKHOM, KO- 
TOPad AOBOMbHO CHJbHO Pa3MbiTa UW CrvlayKeHa, MOMKHA ObITh COUTeHA OTO- 
*KeHHeEM MAKCHMA@JIbHOrO OvleqeHeHHA. Y CHexHOH, BbILIe MO TeYeHHIO, BO KM 
ot 6epera Baiikawia, Had MIOCKOH MpHyCTbeBOH MOPeHHOH MIOWaLbIo C yaacr- 
KAaMH 3aJleraHHA PeYHbIX BaJIYHHO-raJIeyHbIX OTJIOMKeCHHH, PC3KO BOSBHIMMAaerTcA 
KOHeYHad MOpeHa MoceMylollero JeMHHKa, ClycKaBUleroca C TOP; OHa CO- 
CTOHT 43 MHOPHX MOPeHHbIX BaJIOB, Pa3sevIeHHbIX J0x*KOuHaMH. IlosToMy To 
p. CHexKHOH O¥eHb XOPOLUO BBICTYMaOT PasIHYHA ABYX MOPeH Pa3HOrO BO3- 
pacta. 

U3 cka3aHHoro ClemqyeT, UTO YCJIOBUA JIA Pa3BHTHA MOCTMAKCHKMaJIbHOrO 
OuleeHeHHa Ha 10x%KHOM Oepery balikasia ObwIH He MeHee O1arOmpHATHbIMy, 
YeM B C€BEPHOH YacTH O3epa. 

3a Tlepeemubim MbicOM pacnomox*KeHa ry6a WMpHHOw oKOIO | KM. Oua 
Blaerca B Geper AByMa 3aryOKaMH. 3a Hel — TOHKHM MbIC, OKOHE4HOCTb KO- 
TOPOrO COCTOHT H3 CKOM.ICHHA BaJlyHOB, COXPaHMBUIMXCA OT pa3MbITOH MO- 





Puc. 8. Mopenuas s02%K6nHa, 3aTONAeHHad BakikatoM H lpeBpa- 
wenHad B ryOy BocTouHee ycTba TlepeemHow. (Ilo qannbim 
Araaca ®. K. [[pwxenko.) 
Kpecmukamu o603Ha4eubl OTACAbHbIE BaAyHbI y Gepera. 


peHbt. Cpa3y »e c BocTOUHOH cTopoHb! ToHKoro MbIca B Geper BaeTcs 
B 3aam0-l0ro-3allawqHOM HallpaBleHHun cBoeOOpa3Has, y3Kad TyOa OYeHb Ma- 
jloro pa3sMepa. Ee wupuna Bcero oKovlo 80 M, a AMHa 120 mM (no aHHbIM 
Arnaca ®. K, Jpwxenxo). TIpoqomKennem ryObl B Oeper Cy2KuT riy6okax 
MOPeHHan JlOKOWHA, KOTOPaN Hemoflaleky OT O3epa 3aMbIKaeTCA KPYTbIMH 
CKlOHaMH. Y3kKaxa ry6a lipeAcTaBJseT He UTO HHOe, KaK 3aTOMIeCHHYy!O Balika- 
JIOM JO%KOHHY B MOPeHHOM pespede. Ona ABJIAeTCH, CEMOBATeIbHO, HHTPeC- 
CHOHHbIM OOpa30BaHHeM. [y6a BeCbMa >KHBOIIMCHA. Or OKOHeYHOCTH MDbICa, 
3aropaxkuBaiollero ryOy c BOCTOKa, MpOTAHy ach B Baiikal wenouka H3 Ba- 
JIYHOB, OCTABLIHXCA OT Pa3MbITOH 3/eCb MOPeCHBI (puc. 8). B mpoctrpaHcTBe 
MexKAy BaYHAaMH KPelKO BTHCHYTbI BHM3y KPyiHble avlbKH, KOTOPble He MOA 
BepraloTcd MepeOpockaM MIpH CHJIbHOM BOJIHEHHH. Ha yposye BOZbI MexK]LYy 
rayibKaMH mpoOuBaetca TpaBa. Sapocilui TpaBoH KPYNHOraJeyHbIM MAK 
NpoTAHyJIcH OTCIOMa MO 1wro-BOCTOUHOMY 6epery ryObl. OueBvHO, 37eCcb 
BONHbI He OGsladaloT LOCTAaTOUHOH pa3MbIBalolleli CHO, UTOObI paspylIMTb 
rasleyHy!o OpoHio, oO6pas0BaBllylocHd Ha MWAAKe U3 MePp/OBUAJIbHbIX Pack. 
Tlanee ot Ilepeemuoli B Oeper BaaeTca WMpoKaa Kastycnaa ryOa, B ruly- 
OuHe KOTOpOli, Ha Oepery, ONMCaHO OOHAKCHHE TPCTHYHBIX NOPOL. [y6a umeer 
B WHpHHy OKoOsI0 3 KM. B Hee BlawaerT pedKa Kasrycuas. B 3anmaaqHy!l0 YaCcTb 
ry6nl, 6mmxKe K ITepeeMHOH, Ha paccTOsAHHH IIPHOJIMSUTebHO 3 KM M0 Gepe- 
roBoli JIMHMM, creKaeT pyyeek, oTMeyeHHbI VW. JI. UepckuM Noy, Ha3sBaHHeM 
Henpuanunpi, Bosse ycrba 9TOrO pytbA, B 6eperoBom OOppisBe, BOJIHbI MOJ- 
MBIBaloT OOHAMKeHHE TPeTHUHbIX MOpOr BbicoToH 7-~8 M, B KOTOPOM BHJHbI 
M@JIKO3CPHUCTbIe TOHKOCJIONCTbIe MecKH HM MecdaHHKH, c1a60 We@MeHTHPOBaH- 
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Hble, Ceporo, Ke/ITOBAaTO-ceporo H KpacHOBaToro LBeTa. COM MpocTupatioTca 
Ha ceBepo-3anay Mp loro-3anaqHoM MafeHun log yriom 10°. B oTfeJbHbIX. 
CJIOAX MeCOK PIHHHCTHIM KH CHWIbHO CJIIONHCTbIN; B OHOM CJI0e 3€MeTHbI 3 KOH- 
KpellHH Kpenkoro mecuaHHka fo 30 cm B waMHy, 20 cm B WupuHy Hw 15 cM 


Puc. 9, JlequHkosple OTTOPXKeHUbI B Kaatycnou ry6e. 





B BBICOTY, JlexKalllve B OMHOH cTpaTurpaduyeckonh miocKkocTH. B 6eperoBom 
CKJIOHe Ha, OOHaKeHHeM 3aJleraeT MOPeHa. 

Tlepeq o6HaxkeHHeM TPeTHUHBIX NOpoR B BOJe Bose Oepera NexKaT rHeli- 
COBbIe ribi6bl, HAHOOMbINaA H3 KOTOPbIxX ynoMsaHyTa Uepckum (1886a). Stor 
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OrPpOMHbIH KaMeHb, B H€CKOJIbKO MeTPOB JWIMHOW, KaK OTMeya YepcKnii, pac- 
TpeckaJica. B HacTOALee BPeEMA MOXKHO BUeTh, YTO CeBepO-3anamHad CTOPoHa 
KaMHA PasBaJM/laCb; yaBline OOJIOMKH JleKaT B BOe, HO COXPaHAIOT OCTPO- 
yrOJbHbIe OYepTaHHA. OHH He TosBepriuch O6To"UKe npH6oem. CueqoBa- 
T@JIDHO, 3a 70 JIeET, OTACIAIOWUX HabMIOLeHHA Yepckoro oT Hallux, 60/IbLINXx 
H3MCHeHMH B COCTOAHMM 3TOTO KaMHA He MpoH30ulm0. Tak MejWIeHHO Mponc- 
XOAMT Pa3MbIBaHHe TBeEPAbIX NOpoA Ha Oeperax Baltkaura. 

KaMuH, JIexKaulne B BOZe BOSE Gepera, xapakTepHbI BoObuIe JIA Tanxoil- 
cKoro yyacTKa moOepexba Balikana. Ha ro, uro OHH MeCTaMHM OOHMAbHbI Ha 
9TOM Oepery, OOpaTHl BHAMAaHHe H OTMeTH B OMHCaHHM ele A. Ilymkape, 
B 1773 r. Mopenuble BaslyHbl, BbIMBITBIe MpH6OeM, pa3/IMYHbI To pa3Mepam. 
ITO OTHOCHTCA He TOJIbKO K yaJICHHbIM Apyr OT Apyra, HO H K coceqHHM 
KaMHAM. Hanporns, MposIoBMaJIbHble BaJIyHbl, OCOBeHHO COcCeAHHe, CXOJHDI 
MO BeJIHYHHe. KpoMe Toro, MHOrHe U3 MOPeHHbIX BaJYHOB, OCO6eHHO Goutee 
Kpyiilible, HMelOT yrvlOBaTble, 4YacTO ake ocrpopebepHble copmpl (puc. 9). 

B Kavsirycuow ry6e TakxKe Ha6OMalWTCH ABHbIe CleAbI 3HAadHTe/IbHOrO 
onyckanaa Oepera. Tak, HeOoubuiol pacnagok pyuba Henpwanunoro npogoui- 
*KactTcH NO BOROK balikavla B BHAe yriy6leHua aOpa3svoHHoOlt WaaTPopMbl Ha 
paccTtosHue OKOJIO 0.5 KM or Oepera WO Kpas miaTm@opMbl, rge rty6uHa OT 
MNOBEPXHOCTH BOAbI paBHa 8-10 mM. Yruy61eHne Ha BPe3saHO B BHJe *Kelosa 
B aOpa3vonHyto twlaTpopMy npH6an3nTebHO Ha 2 mM. TloqBoAHbIi KeN06 non 
ycTbeM pyubs Henpnuunoro aBseTcH 3aTOMIeHHbIM OKOHYAHHeM ero Jo- 
JIMHbI. CKIOHbI JOJIMHbI B TOOce abpa3sHoHHOH MaT*POpMbI, OUVCBHAHO, cpe- 
3aHbI mpH6oem. 

Takoe 3aTomJleHHoe ycTbe JLOJIMHbl MOXKHO BULeTh HM y peykH Kavitycuoit. 
J{iuHa NoBOAKOTO *Xelo6a 3fecb OKOIO | KM B CBA3H C OOVIbINOl IWHpHHOl 
HOH B 3TOM MeCTe aOpa3sHOHHOH M1aTPOpMbI; rlyOHHa *Weo06a Takaw *Ke, Kak 
MB YMOMAHYTOM BbIlIe MecTe. 

Hanpotns peuku Kavitycuoli, or Kpaa a6pa3HouHol miaTpopMbI, B cTo- 
pouy OO/[bUIMX TIYOHH, NOABOAHbIN Y3Kuii *weOO Nepexog_uT B 6ovlee 3HaUH- 
TeJIbHOe yriyOsleHHe Ha, KOTOPOe MMeeT BHA UWIMPOKO BOrHYTOI BBIeMKH. 
PacHnla rlyOuH Mo oc yrsly6leHuA HW TO ero cTOpoHam yocturaer 40 m. Jo- 
JHHa peukH Kavitycuolt nposO.DKaetTca, TAKHM O6pa30M, MO BOON UM 3a Mpe- 
Welbl aOpasHoHHON MW1aTMPOpMbl, WPH4eM 3fecb y Hee COXPaHHWJHCb HM CKJIOHBI. 
OTa WAPOKaA MOABOAHAaA NOMHA MpoctekuBaetca, no Ataacy ®. K. Jipu- 
*KCHKO, LO rétyOuHpt 100 m (pue. 10). 

Sa1oniennble peqHble JOJIMHbI MexkKY pp. TepeemHow wu Mumuxon. B co- 
ceqneil ry6e (Ha ceBepo-BocToK oT KaatycHoH) NosqBonHan a6pasnonHan 
miatpopMa ocrwraecr ouveHb OowbWOol WHpHHb! (TakxKe no Ataacy 
®. K. J.puxecuKo). C npaBol cTopoubl oT ycTba peuku KypKkasounoli, B 1.5 KM 
oT Oepera, rty6nHa Baiikasla papHa Bcero 10 mM. ToubKo oTciojla HauHHaertcs 
NOJBOLHbIN CKJIOH K OOJIbUIHM ratyOuHaM o3epa. B nosoce a6pa3sHouHoll W1at- 
<POPMbI 5-MeTPOBbIc PTyOMHbI HaxogzAatTca B 200 M oT Oepera; Ha paccTosAHHH 
ONHOTO KWJIOMeTpa OT Oepera MOXMKHO BUAeETh Yepe3s Mpo3spauHylo BONY AHO 
o3epa. OHO — cKaibHoe. Bpixofbl CKaJl NPOTAPMBAIOTCA Y3KHMH MOJBOJHbIMH 
peOpaMH B BOCTOKO-CeBCPO-BOCTONHOM HanpaBJieHHu. OHM COCTOAT, MO-BHAH- 
MOMY, H3 Ooulee MpouNbIx pasHocteli rHelicoB, JIowKOMHKH MeKAY CKalaMn 
3aNOVJNIelHbl KPYNHbIMH raibKamMHu. Ilo cBoemMy pacmo.10KeHHIO JIOKOKHKH, Be- 
POATHO, COOTBETCTBYIOT CPaBHHTCJIbHO C/1a6bIM MpocioaM B Mopoge. Tw1aByble 
IWIOCKOCTH OTAeIbHOCTeH Ha TOJABOAHBIX peOpax HaKJIOHeCHbl K CeBepo-3allady. 
Ckaclbl nO, BOOK 6o“buleli UaCTbIO OKPYPIeCHbl; BAUMO, HX OOTOUN MmpHoOoH, 
KOra OHH HaxXOAWINCb Ha ype3se Bomb! B Balikaie. B Traky1o aOpa3HOHHyto 
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laTPOpMy BO2%KeHO MOABOAHOe ycTbe pewku KypKaBouHoH. 10-meTposaa rly- 
6HHa B 3aTOMeHHOM BoMHe Haxo—uTcA Ha paccTosHHu 0.5 KM oT Oepera, 
re MO CTOpoHaM OT Hee aOpa3svoHHaAd NaTopma UMeeT rayOuHy 5 mM. Ha 
pacctosHuu 1 KM c HeOouIbIMM oT Oepera rmyOuHa B 3aTOIJICHHOH MOJIMHe 
paBHa 100 M, Torfa kak M0 O6eHM CTOpOHaM OT Hee riyOHHbI He MIpeBOCXOAAT 
15—20 m. 

Jlanee Ha CeBepo-BOCTOK 3aTOMIeHHbIe yCTbA MOIMH, cyaa no Atsacy 
®. K. Jipmxenko, cyulecrsyioTt Ha gue Baiikaa mporus peyek IlonoBHHKu, 
MasuHosku, YwaKoBKu, o6eux M30B0K HM APyrHx, MeHee KPyNHbIx peek, Bila- 
garouux 8 Baiikan go p. Muumxu. Ora oco6eHHocTh OaliKasIbcKoro JiHa 
B WpH6pexHol Mosoce BOCTOYUHOH NOJIOBHHEI Tanxolickoro 6epera, Haya 
c p. IlepeemHoli, xopoulo H3BeCTHa MeCTHBIM pblOakam. 





0 { 2KM 


Puc. 10. Tlozpognpie goauHbr Tlepeemuot un Kaatycuou. (Mo nanHpim Ataaca 
®, K. Apwxexko). 


Ycroa Tlepeemyoit un Muuinxu, KoTopple nepeceKkaloT yuacTKH OalikaJb- 
ckoro Gepera Cc Pa3IMUHbIMH 3HaKaMH ABHKeHHA, HAXOMATCA Apyr OT Apyra 
Ha paccTosHuu 25 KM. MoxkKHO MpeANOOKUTb, YTO CMeHA 3HAKOB JIBUKeHUH 
Sepera MpOucxO“HT rge-To B AwHuKoH ry6e, B KOTOpOH, C OHOH CTOPOHHI, 
yka3aHp! B. K. AkoBleBbIM ApeBHue OavikaJlbCKHe Teppachl, a C wpyrou cro- 
POHbIl, Ha OCHOBaHHH WaHHbIx Atuaca ®, K. J[pmxeHko, MOXKHO IIpe/NO0- 
2KHTb CylllecTBOBaHHe 3aTOMIeHHOoro ycTba y p. BocTouHoH Asopku. B cBA3H 
C 9THM ocTaeTCH HeACHBIM HM MIpOHCXOwKMeHHe CKasINcTOrO OcTpoBKa AMK, 
KOTOPbIii HaxoguTca Ha paccTosHun 350-—400 Mm or Oepera. SITOT OCTPOB 
MOKeT ObITb HIM OCTAHILOM Ha3eMHOro pewlbe*a, COXPaHHBIUHMCA JLo CHX TOP 
or a6pa3HH B MoOsoce BOAHONpHOOHHOH M1aT@opMbl, B Clyyae ONyCcKaHHA 
Gepera, WIM BHOBb TIOABMBIUMMCHA 43 BOA baktkasla yuacTKOM Cyl, B Cilyyae 
nowHATHA G6epera. 

CospemenHoe onyckaHve Gepera 6.13 ycTba p. Tlepeemnou. Yeroe p. [le- 
peeMHoli, KoTOpas BiagaerT B rlyOoKy10 ryOy -—— scTyapHi, MpescraBsiaeT yya- 
cToK TaHxoflickoro Gepera, KOTOpbIii MOA_BepraeTcA, MO-BHAUMOMy, HaKOoulee 
cuibHoMy onycKaHnlo. Kpome reosiorH¥eckixX MpH3HaKOB OOVIbUIOH MOABHxK- 
HOCTH 6epera, HMeIOTCA HM Upyrve CBUAeTeIbCTBAa, KOTOPbI€ NOKa3bIBaIOT, YTO 
OnvcKaHHe MmposoJKkaeTcaA W Telepb, H MIPHTOM CO 3HAUHTEJIbHOH CKOPOCTbIO. 
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Tak, 10 aHHbIM TOUHBIX reome3suyecKux HUBEJIMPOBOK, MIPOH3BeeHHbIX B pa3- 
Hoe BpeMa, Taxol onycrusca na 7 cm MexIy 1906—-1907 n 1928 rr. Huse- 
AMpoBKa B 1937 r. He NOKa3asa, OHAKO, CMeLILeHHA 9TOrO MYHKTa NO cpaBHe- 
HuIO c 1928 r.; onycKaHue B 3TOT NPOM@2KYTOK BPCMEHH, OYCBHAHO, NpHocta- 
HOBH10Cb (IIpecuakos, 1935: Bepemaruy, 1937; CosoHeHko, 1949), Ho 3aTem 
BO3OOHOBH.IOCh, CYAA M0 BOMOMEpHOMy MoctTy B TaHxoe, koTopbiii onyeruaca 
c 1941 no 1948 r. Ha 12 cm. C 1949 no 1953’. stor BOJOMe€pHbIN MOcT 3HauH- 
TEIBHBIM CMCHICHHEM He TlogBeprasica. 3a sToT cpoK Oeper, 10-BHAMMOMY, Ha- 
XOAHJICH B COCTOAHHH MOKOA, KOTOPEN o3nauaer ovepeHy!IO OCcTaHOBKy 
B olyckanuu (Jlamaxuuy, 1956). Onyckanue Gepera B TaHxoe, Kak moKa3bi- 
BacT HaXxOQAWMHCA 3feCb BOJOMEDHDI oct, MOKerT OCTHTAaTh BpeMeHaMHi 
cKopoctu 1.5 cm B rox. Taka ckopocrTb aBjaerca AOCTATOUHOH JWIA TOrO, 
YTOObI OllycKaHve 6epera NPHHATh B pacer MpH Mocrpokkax G6eperoBbix co- 
opyenuH ', Onnako HHOra onycKaHve MoxeT cMeHATbCA HeOO.IbIIHMH M0- 
ABY2KKaMH KBepxy. 

Ipurny6octs onyckaroueroca Oepera M ero yKpenuenue. C GricTpbIM olyc- 
KaHvem Oepera y Tayxoa u K BOCTOKY OT Hero CBH3aHa CYILeCTBeHHaN ocoben- 
HOCTb B YCTpOHcTBe a6pa3nouHHolt MaTPOpMbl. Ona cocTouT B TOM, 4TO pH 
OolbIuoh cBoeli mupuHe MaTPOpMa BO MHOrHX MecTax OTMMUAeTCH 3HAaUH- 
TEJIbHOK TtyOMHOH MOYTH y CaMmoro ype3a BONbI. ITa OcoOeHHOCTh MpoAB- 
JIM€TCH TIaBHbIM O6pa30M B ry6ax. 

IIpuray6octbh 6epera CMOcOOCTBYeT CHJIbHOMY Pa3MbIBaHHIO MpH6oem 6e- 
PeroBbIxX OOPbIBOB, CJIOXKeHHBIX MOpeHOH na TPeTHUHbIMH PbIXJIbIMH MOpoO- 
MaMu. Pa3mpip Gepera 3fecb HacTOsbKO CHJIbHbIM, YTO MeCTaMM TIpHunHser 
Bped mocrpouKam. Ilostomy npuxogutca mpu6eratb K HCKYCCTBCHHOMY ykpen- 
JeHHIO OeperoBblx orKocos, Hapany c YKpenJIeHHeM CaMHX OeperoBblxX OTKO- 
COB cileqyeT cooOpasHo c ynomsaHyrTolt npuray6ocTpIo Gepera nosa6oTuTbes 
06 ocia6.1eHHH BO3rclicrBHA mpHOod Ha orkocbl. Ha onyckatouluxcs Geperax 
Osepa, B YCIOBHAX HX CHJIbHOrO Pa3MbIBaHUA, He CTOJIbKO, MOKET ObITb, Halo 
YKPENIATh HaXBOAHY!O Nosocy Oepera, CKOMbKO CTPpeMHTHCA OCTaAbuTh NelicT- 
Bue TIpHOod B NOABOAHOM movgoce Gepera. Ha Balixane gaa sToro moryt 6bITb 
MCHOMb3OBaHbI KPYMHbIe BaJIyHbl KPHCTaJJIMYeCKHX MOPO 3 MOPeHLI, KOTO- 
pble cleqyeT pazOpacbiBaTb B BOXe Bose SeperoBoli AMHMU C TAaKHM pacue- 
TOM, YTOObI O HHX pa3sOuBa/INCb BOVJIHEI, BepxylkH KaMHeH JOJOKHBI JOCTH- 
PaTb NOBCPXHOCTH BOJIbI IPH OCeHHHX BBICOKHX ee ypoBHAX. Kak moKa3biBaloT 
COBPeMeHHble HaOoqeHHA Oeperosp Baiikana mpH cpaBHenuu ux c onnca- 
HuAMH Hi. J. Uepckoro, Bamyuet pasmepom 0.7—1.0 m B MOMepeyHHKe, JleKa- 
llMe B Bose BO3e Oepera, O6BIUHO COxpaHWIHM CBOe MeCcTONOMOKeHHe 3a 
Hctekuue 75 Jet. [lo-BHqMMOMY, BaJIYHbI, CCIM OHH MOCTaTOUHO KPYyNHbI, Mo- 
ryT 3aHHMaTb YCTOHYHBOe TOMOKeHHe WH COMPOTHBAATHCA IpHOoO!O B TeYeHHeE 
HeonpeweeHHO Aororo BpeMeHu. MectopoxseHus BaslyHOB BeCbMa MHOro- 
THCJICHHbI HEMOCPeACTBEHHO BOJIb Camoro O6epera. Kpynuple KaMHU JIA 
ykpemleHHa Oepera MOXKHO OObIBATb HU B OeperoBbix yTecax. 

OcoOeHHOcTH pa3BHTHA MaKCHMaJbHOrO VW NOCTMaKCMMaJbHOrO OmeneHe- 
Hua Ha TanxoucKxom Gepery. Murepecuo, uro B palione yctpa Tlepeemuoil, no- 
BHIHMOMY, OTCYTCTByeT MOpeHa MAaKCHMaJIbHOrO OvlemeHeHHA. OrcytcTBHe 
SHECb C€OB STOrO OJIeeCHEHHA MOMKET ObITh OObACHEHO, PasyMeeTCH, VHH- 
HTOXKCHHEM MX TMOCeAyIOULMM ovleqeHeHHeM. MoxkKHO mipezcTaBuTb cee, 4TO 
TlepeeMHHHCKHH JIe@MHHK MaKCHMaJIbHOrO OseqeHeHHA Obit He MeHbIle, a MO- 
KET ObITh MaKe Ooubule, YeM JIENHHK MOCTMAKCHMAaJbHOFO OvleqeHeHHA, T. ¢. 





* K comkanennw, Seperopaa 3aceuKa, cnenaHHaa B 1877 r. H. JI. Yepexum c pocrou- 
HOli CTOPOHbI ycTbA TlepeemHoH, He coxpaHHacb, H ee Herb3A MIPpHBJeub JIA BbIACHeHHA 
aMIMIHTYTbI CMelleHHA Oepera Ha 9TOM yuacTKe 3a HCTeKUlee BpeMaA. 
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YTO 9TH JICAHHKH O6laaiWd OObIMHBIM COOTHOMMeHHeEM pa3MeposB. C 3TOM TOUKE 
3peHHA CJIeMOBaJIO Obl OOpaTHTb BHHMAaHHe Ha cooOujeHua H. B. Jymutpaui- 
Ko (1948, crp 117; 1952, crp. 152) o MHorou¥HcIeHHbIX MOPeHHBIX CKOIWIe- 
HHAX OOMbIUOH MOLWIHOCTH Ha m06epexbe Balikana mexyazy [lepeemyoit u Boiz- 
pHHOH. Smecb K Batikasy BbIXOLAT MomMHbI AHOCOBKH UM APyrux peyek, KOTO- 
pble OepyT Hauasio c BbICOKOrO rpe6HA CHexKHHCKHX PoubloB. Moker 6biTh, 
MOPeHHble CKOMJICHHA B YCTbAX 3THX JOJIMH JCHCTBHTeCIbHO CYLIIeCCTBYIOT H 
MpeACTaBJAIOT OCTATKH MOPeH MAaKCHMAaJIbHOTO OJleneHeHus. MoxkHo jony- 
CTHTb Take, 4TO MH BOSBHILICHHOCTb Ha TipHOpexKHOU paBHHHe, pacnovlo*KeH- 
Had Cc 3alawa Han TaHxoem, 3a peykow OcuHoBKol, Boagatouen B Balkan 
B 5 Km oT IlepeemMHoi, cox%KeHa B KaKOH-TO cBOeH YaCTH MOpeHOl MaKCcH- 
MaJIbHOrO Ove eHeHHA. 

OHakO. Mp TaKHX JOMYWeHHAX MPHIWIOch Obl NPH3HaTb, YTO MaKCH- 
MaJIbHoe OJleqeHeHHe BOOOLIe OOJaqao UpesBbI4aHHO OrPOMHbIMH pa3sMepamMu 
Ha 10%KHOM Oepery Dalikasla. STOMy MpoTHBOpeyaT AOBOMbHO OrpaHvyenHoe 
paclpocTpaHeHHe MOpeHbl MaKCHM@VJIbHOrO O/IeeHeHHA M0 p. CnexHO u MOM- 
HOe OTCYTCTBHe APeBHEJIEQHHKOBHIX CJIeMOB B HHKHHX TeyeHHAX pp. Muuimxy, 
Aapa-Mypuua, a TakxKe YTyJIHKa, KOTOPBIN BiaflaeT B Balika 3a npeqelamMH 
Tauxolvickoro 6epera. 

Kpome Toro, MOpeHa M@KCHM@JIbHOrO O/leMeHeHHA He HalieHa Hu B ycTbe 
p. BaIqpHHoH, rae WHpPOKO pacipocTrpaHeHa MOpeHa Moclexyrolulero oeene- 
HHA. Bpay wm OblIO Obl OCHOBATeEIbHO OODACHATh OTCYTCTBHe MOPeH MaKCH- 
MaJIbHOrTO OJIEMeHEHHA NOCJIeNYIOWIMM HX YHHUYTOKeHHEM OJHOBPeMeHHO 
B YCTbAX ABYX peK, HAXOMAMHXCH Ha paccTOHHHH 25 KM Opyr oT Apyra. Bosee 
MpaBONOAO6HO MpexnooKUTb, uTO Ha TaHxolickom Oepery Bafixaaa sen- 
HHKH M@KCHM@JIbHOrO OJIeeCHeHHA He OTIMYaIMcb 6OJbIIMM pacmpocTpaHe- 
HHeM, a IlepeeMHHHCKHH HW BplyqpHHCKHH JIeMHHKH B 3MOXY MaKCHMaJIbHOrO 
QvleqeHeHHA ObIIM 2aKe KOpoue JICMHHKOB, KOTOPbl€ Pa3BHBaJIHCb B ITUX KE 
OJMHaX MPH MOCTMaKCHM@JIbHOM oOvleneHeHHH. Ilo-BuguMomy, IlepeemHuH- 
ckHH 4M  BbIapHHCKHH JICQHHKH 93NOXH MAaKCHMaJIbHOrTO Ole eHeHHA 
WJIH COBC€M He BbIXOZHJIM H2 Trop Ha npHOpexHylo paBHHHy, WJIH 3aKaHUMBa- 
JIMCb cpa3y »%*e To BblxoOge Ha Hee. Takoe O6paTHoe COOTHOIeHHe B PasMepax 
M@KCHM@JIbHOrTO HW MOCTM@KCHM@aJIbHOrO OJIeReHeHHH B pakoHe I[lepeemHon 
u BbiapuHok oO ycJlOBJIeHO, BEpOATHO, HeOCTaTOUHO GO/IbUIOH BbICOTOH Xa- 
Map-/la6aHa B BepXOBbAX 9THX JOJIHH B 3TOXY MAKCHM@JIbHOrO Ole eHeHHA. 

Ha Tanxolickom Gepery IV aApeByeOalikabcKan Teppaca MMeeT OYeHb 
Goubly!o BbIcoTy. Kak yka3bIBaslocb, no p. Muuiuxe ona MOAHUMaeTCA Ha 
120 m Hag BatikasioM; B 3amaqHOM KOHUe GOepera OHa elle BbIIUe, Creqopa- 
TeJIbHO, XaMap-/la6anH Hay TaHxolickum Oeperom, T. e. Ha yyacTke CHexKHH- 
CKHX YOJIbILOB, 3HAYHTeJIbHO MOBBICHJICA TOJIbKO Tepe MOCTMAaKCHM@JIbHbIM 
OJleeHeHHeM. ITO CpaBHHTeJIbHO MO3qHee MOAHATHe CHeXKMHCKHX [OJIbILOB 
MW OMpeeHIO MeCTHOe MIpeBOCXOACTBO B pa3BHTHH MOCTMaKCHMA@JIbHbIX Je J- 
HHKOB B OHHax IlepeemHoH nu BblapHHow mo cpaBHeHHiO C MpeAbIyULHMu 
JIQHHHKaMH B 3THX Ke AOIHHAX, SamMevaTebHO, YTO Ha CuHexKHOU, rae Dpes- 
Hve Teppacbl HW Ke, cyliecTByeT OObIYHOe COOTHOWIeHHe B rpaHullaxX JByX 
pa3HOBPeMeHHbIX JI@QHHKOB. Bipouem, HW 30eCb MAKCHM@JIbHBIM JIE QHHK Bce Ke 
He Ha MHOro IIpeBOcXxOAUJI B pa3sMepax NocMeyoulHH. 

Kpome yBeJIHYeHHA BbICOTbDI CHEXHHCKHX FOJIbILOB Mepey MOCTMAaKCHMAavIb- 
HbIM OJleeHeHHeM, OrpoMHOMy pa3BuTuIO TlepeemuHuuHcKoro uw BplapuHcKoro 
MOCTMaKCHM@JIbHbIX JICQHHKOB G6/laronpvATCTBOBaJIO, MO BCeH BePOATHOCTH, 
Mmpoucliesiiee B TO %Ke BPeMA YJyULIeHHe YCJIOBHH TepeHoca aTMocepHou 
Bularu K XaMap-JlaOany. DroT mepeHoc, KaK H3BeCTHO, OCYINeCTBJIAeTCA Tpe- 
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HMMYINeCTBEHHO CeBepo-3anayHbIMH BeTpamMH. IlosTOMy Hao Mpu3HaTb, YTO 
BOSHHKHOBeHHE PiyOoKoH Opelin B ropax ceBepo-3anaHoro Gepera Balixaa, 
Iiponcwesiuee MPH OOpasoBanuu ucToKa p. AHrapbl B M@XKJIECLHHKOBYIO 3TIOXy, 
YCHIHIO C 3TOTO BPeMeHH TIpHHoc BJlarM Ha XaMap-/laOan (JlamMakun, 1955). 

Beper mpw ycree p. Barapunon. Ycrbe p. BerapuHok cpoeo6pas3sno. Ha ca- 
MOM Oepery Balikasia, culeBa OT yCTba, BMepedH OOJIbINHX MOPCHHbIX BO3BHI- 
INCHHOCTeH, HAXOAHMTCA OTAebHO TOpYallMii XOJIM BbEICOTOH 10 mM. Xovim co 
cTopoHpt Bbalikawla OMbIBaeTCA ero BORAMH; C MPOTHBOMOJIOXRKHOH CTOPOHbI 
PacNCOXKeHO SOoNOTO, OTAeIAIOWee XOJIM OT OOlee BbICOKHX MOPeHIIbIXx 
HarpOMOKAeHHH BHyTpH Sepera. Ha OouloTe OoubUINe BaJIyHbl, yKa3biBalo- 
He, UTO H MOA HHM 3aJleraeT MopeHa. BaslyHbl 3/,ecb — 9TO OCTATKH OT pa3- 
MbIBA MOPCHbI PCKOH, a UaCTbIO OCTATKH OT B3ATOrO OTCIONA TpyHTa MIA *Ke- 
JIE3HOLOPORKHOH HacbiNH, 

OOulHpHble MIOWaH MOpeHbl 61H43KO TOAXORAT K p. BalawpHHon c o6enx 
CTOPOH JlaxKe OJ1IM3 ycTbH. Culepa OT ycTbH peKH (Haq OTMeYeHHbIM OO0TOM) 
OpOBKa MOPeHHOH BO3BHIINeHHOcTH Haft Balikasiom uMeeT BbIcOTY Sovlee 15 M. 
Pembed MOpenbl CHJIbHO BCXOJIMJICHHBIN. XOJIMbI WH Oyrpbl IPHHHMAIOT MeCTa- 
MH XapaKTe) BbITAHYTHIX B WWIHHY rpeOuel. 

Bpopka MOpeHHOH BO3BbILICHHOCTH cipaBa OT PpeKH HaxOAMTCA Ha BbICOTe 
6onee 25 M Han Balikasom. VM 3yecb peatbed) MopeHbl CHIbHO B36yrpeHHbIl. 
OTHOCHTeIbHad BbICOTa Y3KHX OyrpoB Haj, JOKOMHAMH HW KOTJIOBHHKaMH JO- 
cTuraeT 5—7 M. Co cropoHp balikasia B CKJIOHe MOPeCHHOH BO3BbIIIIeHHOCTH 
HMeeTCA Kapbep Cc XOPOLUHM OOHaxKeHHeM. MopeHa B HEM COCTOHT M3 Pa3HO- 
3epHHcTOorO ceporo mecKa c MpeoOslaqaHveM MeIKOH PpakWuH c rpaBHem, 
uleOHeM, FaJlbKOH WH BaslyHaMu jo 80 cm B TlonepeuHvKe. Tlecok mbiJleBaTbIh. 
Hu cJIOMCTOCTH, HH BOOOULe KaKOH-1H60 COPTHPOBAHHOCTH B pac#iosOKeHHH 
MaTepHaJia pa3sHoH Kpymuoctu Het. B MopeHe 3aleraeM OHH JI€HHKOBBIM OT- 
TOpxKeHell — TpaHUTHaA yraoBaTad ribl6a, UMeIOWlad B MomepeyHHKe Govlee 
4m. Y NOMHOKbDA OOHAKCHHA BaAeTCA, KPOMe TOTO, HeCKOJIbKO BaJTYHOB 
nko 1.8—2 M B MonepeyHuke, OCTABLUUXCA OT OOJIee MeKOrO TpyHTa, B3ATOTO 
H3 Kapbepa JIA CTPOHTeJIbHbIX Ic1eH. 

BexovIMJIeHHbIM = MOPeHHbIi pembed pacnpoctpanseTca B CTOPOIb! OT 
p. BpiapuHoli Ha O0.IblIMe paccrosHua. Kpome toro, on pacipoctTpaunerca 
HB T1yOb Oepera, K MOAHORKbIO rop, T. €. MO BCeH NOJTOPHOH paBHHHe, KOTO- 
pasa HMcer 34ecb WHpHHy 7 KM. I{upoKoe pacnpoctpaneHHe MOPCHbl pH 
yeTbe BbiylpHHOH c MpeBocXOAHO COXPpaHHBUIMMCA PesIbeOM MOKA3bIBaeT, ITO 
OHA OTJOMKeHA OFPOMHbIM JICMHHKOM TIOCTMAKCHMA@JIbHOrO OJI@RCHCHUA, KOTO- 
PbIli, CMO.13a8 C TOP, pacTeKaJicH Ha NpewropHOuW paBHHHe B BUAe NWIMPOKOTO 
A3bIKa H Bilawlad B batikat. Oto Opt BbwpuhcKHli JIe@MHHKOBbIH A3bIK. Mo- 
peHa MaKCHMaJIbHOrO OJICeHeHHA B palione p. BplypHHon He Ha6.1lOdawacb. 

Peka BbiaqpHHaa epeg ycTbeM Bpe3saHa B MOpeHy. B pycue — ratbka 
H Me@IkHe BaslyHuHKH, MecramMv 43 HHAX OOpa3z0BaJINCb OCTPOBKH, 3apociHe 
UaCTbIO HBOBbIMH KYCTaMH. TakHe OCTpOBKH HIM OTM@JIH BbHTOJIHSIOT 31CCb 
po.lb NOWMbI, KoTOpad Mo OeperamM peku otTcytcTByer. Ilo OeperamM BYsHBI 
TOJIbBKO Y3KHC WH HH3KHe APeBHHe Teppacbl IMHPHHOH B HeECKOJIbKO CCsITKOB 
MeTpos. CrpaBa oF peKH, B WoceIKe, APeBHAA Teppaca cOMKeCHA CBeEPXy H- 
CTbIM, XOPOLUIO OTCOPTHPOBAHHbIM, 2KeJITbIM HeECJIONCTbIM TlecKOM. Boviee BbICO- 
KIX JPeBHUX Teppac y p. BelqpuHoli, 6.13 ycTbs, He BHAHO. Ha Teppacon nod- 
HHMaeTCA CKJIOH MOPeHHOH BO3BHILIeCHHOCTH. Ha MpOTHBOMOJIOKHOM JIEBOM 6c- 
pery 60.10TO C BacTyHaMH MMeeT elle Me€Hee 3HA4HTC.IBHYIO BbICOTY, JeM Tep- 
paca. 

Tlepea caMbiIm BrlagzeHuem p. BplapunHol B Dalikasl HA3Ka# Teppaca elle 
Goslee MOHWKAeTCA HW He3AMeTHO MepeXOAMT B OosOTO Ha Gepery o3epa. Hup- 
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MH C/JIOBaMH, APeBHAA Teppaca NIpH BbIXOZe MoHHb! BelapHHow K o3sepy He 
‘OOpbIBaeTCA H He OOpa3yeT Kakoro-u60 ycTyna Haq MpHO6pexHbIM GOJIOTOM. 
ITO MOMKeT YKa3bIBaTb Ha MoMepeyHbI mepekoc IipHOpexKHOH paBHHHBI: oMny- 
‘cKaHve Gepera Balikana 4 NOAHATHe BHYTPeHHeH MomOchI paBHHHbI UM pacno- 
IOMKEHHBIX 3a He rop. UlapHup nepexoca mpu6pexHo paBHuHbl mepecekaer 
p. Bplapnuyto 61M3 camoro ycTbA. 

HerbTpt pexa Bpiqpuuasa ue umeer. B 200 m or ycroa ray6una Balixasa 
papHa 60 mM (no gaHHbIM Ataaca ®. K. [pmxenxo). Pexa Buiapunan np 
BNaqeHHu B Daiikan MOXMbIBaeT OTMeYeHHbIY MOPeHHBIt xXOJIM Ha Oepery 
Balikala u OOpasoBana xopomlee O6HaxKeHne. Ty6uHa pekH B ycTbe TaKoBa, 
4TO MO3BOIMJIa KaTepy «Yepckui»> BOTH B Hee H OCTAHOBUTHCA Nepex o6Ha- 
*KCHHEM MOPeHbi. B HEM BHACH Pa3HO3ePHUCTHIii NeCOK, CHJIbHO MbiWeRaTHlit, 
€ OOJIbUIHM KOJIMYECTBOM INeOHA H TaibKH HM BalyHamu mo 60 cm B nonepe4- 
HuKe. Ilecok rpy6bii, yrvioBaTbii («KecTKHi» Ha Ollymb), a BaJIYHbI OKa- 
TaHHble, CJIOMCTOHCTH B MaTepvase Het. Uactb yrvioBaTbIX A WIMHHbIX O6.10M- 
KCB paclOJlOKeHa BEPTHKAbHO WIM MON KPyTbIMM yrvlaMH K TOPH30HTaJb- 
HOH mMocKkocTH. Ha BeplliHHe xOIMa TOT Ke rpyHT, 4TO UM B OGHaKeHUH. 

MopeHHbIi xOIM B ycTbe Bpigpuyoi Opi nocemen Uepcxum B 1877 r. 
WH NOApo6uo um onucan (1886 a, crp. 121—122) kax «6yrop», cocroamnit 13 
«ApeBHero HaHOCa C BaJlyHaMM», yleJleBulero 32ecb OT pa3mbiBa. Ha xkapte 
Yepcxoro 3To Mecto Gepera Balikasla 3aKkpallleHo I[BeTOM OTJIOKeHHH TOPHBIX 
moToKkoB (18896). Yepcxnit omm6ca u B ompefxeteHHu Npoucxo*KLeHuA Ha- 
Hoca, CJlaraloulero XOJIM, H B OMpeReIeHHH OCTaTOUHOrO xapakTepa xOvIMa. 
byrop He octTaJicd OT pa3MbiBa peKOH, OKpyKalolllell MecTHOCTH, a mpeycTas- 
Ad€T M€PBHUHY!O AKKYMYJIATHBHY!O (POpMy MOpeHHOrO Pedbedha. To, uTo c3aqH 
Oyrpa, Mo coo6uleHuio Uepcxoro, palibliie pacnonaralacb npotoka Bprapu- 
HOH, KOTOpad BNadata B Baikaa ceBa oT 6yrpa, He NpoTMBOpeYMT zZelicTBH- 
TEJibHOCTH. OTMeueHHbIe HAMM BaJIyHbl Ha OooTe c3aqH XOMa SABIAIOTCA 
UacTbiO CJIeaMH eATEJIbHOCTH 3TOH MPOTOKH, pa3MbIBIelH MOBepXHOCTb 
MOpeHBI, KOTOPaKd NoAcTusiaeT OonoTo. IIpotoka Teka mo 6omo0Ty H cocer- 
HeH c HHM HH3KOH Teppace peku. Bosiee BbICOKHX C/IeHOB peyHOH MeaTeNb- 
HOCTH pH ycTbe BolapHHor He Ha6logaetca. Uepcxuii HenpaBusbHo onpese- 
JH peel HX BbICOTHOrO PpaciooOxKenHA B 30 M, OCHOBbIBaACh Ha BbICOTe 
3aJleraHHA BaJlyHHbIX HAHOCOB, KOTOPble OH IIPHHHMaI 2a PeYHble OTOMKEeHHA. 

B 3 km or ycTba BbiapHHoli, no weBomy Gepery stoli pekn, Uepckuit 
(1886 6, crp. 113—120) Ha6mtogan nox BanyHHbIM HaHOCOM «pBIXJIbIi 2xKe- 
JIOSHCTbIH MeCuaHHK» XKeTo-6yporo uBeta. TlecuaHHkK TOHKOCJIONCTHIH, MewT- 
KO H KPYNHOSePHHCTbIK C TpaBHeM HW MeJIKOH ratEKoli 0 3 cM B Monepeu- 
Hike, COMCTOCTh HakJIOHeHa K ceBepy (BHM3 110 peKe) mo yraiom 18°. J]o- 
BCIbHO KPYTOM HAKJIOH CJIOMCTOCTH BPA JH MOMKeT OblTb MepBuuHbM. [To- 
BHAHMOMY, OH IpeAcTaBIAeT pe3yJIbTAT MO3MHEHIUeErO TEKTOHHYeCKOFO Hak.10- 
Ha cloep K balikasly, a caMa Mopofla OTHOCHTCH K TpeTHYHOH Tove. Ecan 
3TO Tak, TO p. BbiapHHaa clyKuT 3anagqHol rpaHuwei BbIXOLOB TPeTHUHDIX 
NOpod Ha MoOBepxHocTh TaHxolicKol paBHHHbl. Jlaviee k 3amady OHM HeM3BeCTHBI. 

OcoGenHocTu Gepera Batikanta Mexay TaHxoem u ycTbem p. Bplapuuon. 
Beper Balikama Bose yctba p. BalapuHol, c omMCaHHbIMH Mpu3HakaMyH ony- 
CKaHHA, COCTABJIAeT HEMOCpeACTBeEHHOe NpOMOMKeHHe ONycKalollleroca Gepera 
B TaHxoe u BocTOuHee OT Hero. Bnpoyem Mexkgay TaHxoem uw Borapnnoit npr- 
3HAKH OMycKaHHaA Oepera BbIpamKenp cla6ee, wem B ycTbe IlepeemuHoil, KOTO- 
poe MpeBpaleHo B OoubWIOh scTyapHH. Ouu mamke 3necb cna6bee, vem mpH 
Biagenun B Batkaa p. BelapuHou, y KOTOPOH HeT ZelbTHI. B otanune or [le- 
peemHoh u BolqpHHow, Ha yyacTKe MexX/y HAMH, B YCTbAX MeNKUX peyeK 
HaxXOJATCAH eJIbTbI, BUPO“eM He3HauHTeJIbHbIe. KpomMe peuKku Besro0BKu 
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(Tanxoiickoit KypkapouHol), 3a4aTOUHble JebTbl cyllecTByIoT y pp. Ocu- 
HoBKH, IHecronanaxu, Jlyiuxu, Anocopkn, BaiapuucKkoh OcuHosku. Hecmorps 
Ha KPOXOTHbl€ Pa3sMepbI, OHH 4aCTO MpPOMOJKAaIOTCH NOA BOOK B BHAe KOPOT- 
KHX MbICOOOPa3HbIX BbICTYNOB O3ePHOFO JIHa, KOTOPble BUAHbI B Atwlace Bali- 
Kayla, COCTaB.1eHHOM Mog pesakunen M. K. Apmxenxo. 

BechMa 3aMeuaTeIbHO TO, UTO CNpaBa, T. e. C CeBEPO-BOCTOUHOH CTOPOHBI,. 
BCe TaKHe MOMBOAHbI€ BbICTYNMbI DeJIbT CONPOBORKLaloTCA MOABOAHbDIMH Y3KH- 
MH 2KelO6aMH, BbITAHYTbIMH OT PeCUHbIX YCTHH K OaHKaJIbCKHM TvIyOHHaM. 
TlomBoauble 2*Ke106a HW 3ilecb, 1O BCeH BeEPOATHOCTH, ABJIAIOTCA 3aTOMJICHHbIMH 
YCTbHMH PeCUHbIX JOJIMH. 

Takum o6pa30M, Ha HeOoJIbllIOM yuacTKe Oepera Mexygzy [Ilepeemyon uw 
BplipHHol peyHble JeJIbTbI C HX MOABOAHbIMHM BbICTYMaMH COBMELMaloTCA C 3a- 
TOMJICHHbIMH YCTbAMH JLOJIMH. STO HeOObMHOe COUeTAaHHe Pa3HOXapaKTePHbIX 
o6pa30BaHHH BMOJIHe JomvycTHMO Tipu caa6om onycKkaHuu Oepera. B 93TOM 
cydae OKOHYaHHA PeYHbIX JLOIMH OKa3bIBalOTCA 3aTOMIeHHbIMH BavkaJiom. 
Bmecte c¢ TeM pa3MbIBaHHe Oepera MpHO0eM HE CTOJIb CHJIbHO, YTOOHI HalleJlo 
BOCIPeCNATCTBOBATb HAaKOIWJICHHIO HaHOCOB pH BilaeHHH B O3epo peek. 

Ha nepBpili B3risj, MOMKeT MOKA3aTbCA HEHOHATHbIM, NMOYeEMY COXPaHAIOTCA 
MOA BOMOH y3KHe 3aTOMJIeHHble JOJIMHbI, T. €. MOUeEMY OHH He 3aHeCeHbl Web- 
TOBbIMH HaHocaMH, PelmMtTb 3TY 3araqKy MOMOraeT 3aKOHOMePHOe pacmo.1o0- 
*KeHHe 3aTOMJICHHbIX JOJIHH C C€BePO-BOCTOYHOH CTOPOHbI MOABOAHbIX BbICTY- 
NOB JebT. Takoe pacnojoKeHve 3THX MOABOAHbIX OOpa3s0BaHHH OTHOCH- 
T@JIbHO Apyr Upyra ykKa3blBaeT, 4TO ACJIbTbI, KaK MpaBHJIO, HECKOJIbKO CMe- 
IWeHbI K lOro-3allaAy OTHOCHTeIbHO YCTbeB peK. OTO MOXKHO OODACHHTD TeM, 
YTO MNOGJH30CTH OT 1OrO-34MaRHOH OKOHEYHOCTH O3epa MpeoOvlajaroulee 3Ha- 
yeHHe B lepeHoce MecuaHO-rasleyHOrO MaTepHaJla BAOIb Oepera UMEIOT «Bep- 
XOBUKH», T. @. BETPbI, Ayollve BAOb Balikasia c ceBpepo-BocToKka. BoJIHbl OT 
9THX BeTPOB H OTHOCAT peuHOH MecOK HM LaJbKy OT 3aTOMJICHHbIX B O3epe 
YCTbeB PCUHbIX JOJIHH. 

JiuuHa 6eperoporo yyacTKa Cc OMHCaHHOH MBOHCTBeEHHOCTbIO B YCTPOHKCTBe 
NOABOAHON MpHOpexHO nosocH paBHa 18 KM — oT besromopku (TanxolicKon 
KypkapouHol) go BarapHucKkoh OcuHoBKH. 

Paton yctba p. Cuexnon. Ilepppie mpu3sHaki CYIeCTBOBAHHA JIPeBHeH MO- 
PeHbI B palione ycTba p. CHexHOH BCTpeyeHbI CcoBceM 6.1M3KO OT Oepera baii- 
Kayla, B He€CKOJIbBKUX COTHAX MeTPOB. Syecb, cpeqH raseuHoro pycla PpeKH, Ha 
BbICOre MPpHOAH3UTeAbHO 1 M Ha YPOBHEM O3ePpa JEKUT HECKOAbKO OUeCHb 
KPYMHbIX BastyHoB. Mx pasmeppl gocruratoT 15 M B TonepeyHHKe. BasyHbt 
OCTpOyro.bHble. Takue Ke BaJlyHb! HaOstOLaloTcA MOOMMHOUKe BBePX MO Teue- 
HHIO pekH. OHH pe3KO AHCrapMOHUPylOT C ee a/leuHbIM A4JVIIOBHEM. 

Ha paccrosHuu oKosIo 2 KM oT Gepera Balikana, Haq MpaBbimM Oeperom 
PCKH, MPOTArMBaeTCA APeBHAA peywHan Teppaca, OHa MOBOJbHO y3Kaa; ee BBI- 
coTa Hall peKoH B 3TOM MecTe paBHa 7 M. C3aqu Teppacbl 32ecb NOABIAeTCHA 
MopeHa, C/laratollast OOWIAPHyt0 MVOllab Mo cocezcTBy c pekol. Mopena no- 
CTENCHHO MOBbIMAeTCH B CTOPOHY rop, O6pa3ya BBICLIIYyIO cTyNeHb B pelbede 
Han CuexkHoH. 

B 2 xm or G6epera Balikana, Ha ClerkKa 6OyrpHCTOH MOBePpXHOCTH MOpeHEt, 
pa36pocaHbl BaslyHbl pasMepamu no 1—1.5 M B monepeyHHke. OHH 3 Ba- 
JYHOB uMeeT 2 M nO JWIMHHOMy TomepeuHHky u 1 M To KOpoTKomy. Kpynuple 
BaJIYHbI OTJIMYAIOTCA OT M@JIKHX He TOJIbKO MO BeJIHYHHe, HO HU OCTPOYrOVJIb- 
HbIMH POPMaMH. 

Hemuoro jlasiee, B CTOPOHY Trop, Ha MOPeHHOHK Miowlawv, B ABYX AMAX 
rayOuHok no 1.5 M, xOpOlIo BHHbI B OTBeCHbIX CTeHKaxX COPTHPOBaHHble 
OTJIOKeHHA U3 Tpy6oro OTMbITOrO MecKa, TraJieK H M@JIKHX OKPYIVJIbIX BaJIyHOB 
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to 40 cm B NonepeyHnke. CBepxy BbIge1AeTCA MOBEPXHOCTHbIM TOPH3OHT, JIK- 
WIeHHbIM BaJlyHOB. CJIOMCTOCTb B 3THX OTJIOKeHHAX rpyOax, HeNpaBAJibHaA, 
THe3006pa3Had. OHM MMEICT, NO-BHAHMOMY, MJIIOBHO-FIMUHabHOe NpOHucxo- 
*KTeHHe WIN Gouvlee Mo3—qHee peuHoe mpoucxoxeHue. MectHocTb 3fecb IVI0- 
cKan. STO — Kak Obl CaMawd BePpXHAA Teppaca p. CuHemuouw. Ee BpicoTa Hall 
pekol paBHa 10 M. 





Puc. 11. Peka CHeokHaa B 6 KM OT YCTbA. 


B 3.5 Km oT Gepera Balikasla pa3Mepbl BaJlyHOB Ha MOBepXHOCTH MOPeHbI 
C NOJIOrHMH CKJIOHAMH H MWIOCKOH BepwIMHOH, BbicoTOH 24 M Hag p. CHexkKHOH. 
Ha mopepXxHOcTH XOJIMa JIexKaT MeJIKHe BaJlyHbIl. CHexKHad MOAMbIBaeT 3a- 
NawHbl CKJOH XOJIMa, H Ha ee Oepery JIexKHT HECKOJIbKO KPYMHBIX BaJIYHOB, 
no 1.5 m B NonepeyHHke. 

B 3,5 KM oT Oepera BalikaJia pa3Mepb!l BaJIYHOB Ha MOBePXHOCTH MOPeHBI 
¢ BOCTOUHOH CTOpOHbI p. CuHexkHOK elle Ooee yBeHuMBalotca. BugHo He- 
CKOJIbKO BaJIyHOB no 3—4 M B MonepeuHHKe. OHH OcTpoyroIbHble. Bowee Me.l- 
KHe BalyHbl, 10 60—80 cm B nomepeyHHKke, JIexallve 30ecb Ke, HMCIOT OKPYT- 
sible (opmpl. BastyHop c NpOMexKYyTOUHBIMH pa3MepaMH He 3amerTHoO. IloBepx- 
HOCTb MOPeHbI COBepIeHHO Iockad. Fe Bbicora papua 12 mM Hag pexol. Me- 
CTaMH COOCTBEHHO MOPeHHbIif Hacoc, MO-BHAMMOMY, NepeKpbiIT @.IOBHO-rA- 
UHaJIbHbIMH HIM MO3QHeHWIHMHM PeUHbIMM OTJIOKCHHAMH. ITO Ta cCaMaA BepxX- 
HAA Teppaca, KOTOpad B 2.5 KM oT Gepera uMeerT BpIcoTy 10 M Hag peKoH. 

B 1 KM Jagee, Ha MOBEPXHOCTH MIOCKOH MOPeHBI, TeKUT OOJIbIION yrvio- 
BaTblit BasyH. Ero qlMHa 3 M, WHpHHa 2 M. OH pe3ko BbI-eIAeTCA cpenu co- 
C@HHX BaJIYHOB, KOTOPbI€e MMeIOT MeHbIUHe pa3sMepbl H OOIbUIeH 4acTbIO 
okpyribl. B HHKHeH YacTH OOpbiIBa MOpeHHOH IVIOWAaqM K peke cpeqH Je- 
PeBbCB 3aMETHDI OTACJIbHbIe BaJlyHbl 10 2—3 M B ToMmepeuHHkKe. 
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C BOcTOUHOH CTOpOHb! CHexkHOl, 61H3KO OT ee JOJIMHbI, B 3—4 KM OT 
Balikala, MOAHUMaeTCA OAMHOKHI yrec BbICOTOH oKoo 10 Mm. On Haxo_uTca 
CpeH MVJIOCKOH B 3TOM MecTe IPHOpeKHOM PaBHHMHbI H WpegqcTaBser MecTHBItt 
BbICTYM KPHCTaIWuecKoro PyHAaMeHTa, BeEPXylIKa KOTOPOrO OCcTa/aCb He 3a- 
CbINaHHOM MOpeHOH. /LpeBHH JeqHHK CpbIBal C yTeca OO/IbLIHe KaMHU, KOTO- 
pble BOULIM B COCTaB TIpHleralouleli MOPeHbl. DTuUM Hu OObACHAeTCA 6OuIbUIOe 
KOJHYECTBO COACPAALLAXCH B Heli BALYHOB, OTIMYAIOWIMXCA OPPOMHbIMH pa3- 
MCpaMH HM OCTPOYrOJIbHbIMM OUePTAHHAMH. 

B 6 km or baiikata, Hag MWIocKOi NOBepxXHOCTbIO CHHBeAHPOBaHHO Mo- 
PeHEI, BOSBbIINAaeTCH CTyMeHeOOpa3sHo MopeHa Apyroro xapaxkrepa. Tlopepx- 
HOCTb ee H300poO%KAeHa BalaMH, KOTOPble MPOTArHBAIOTCA C BOCTOKA Ha 3a- 
May, T. €. B NOMe€PCYHOM HallpaBJIeHHH K TeyeHuIO p. CuexkHol. Bap Bo3Bbl- 
ulaiorca Ha 27—30 M Haq pekol. Onu TaHyTCa Apyr 3a Apyrom B CTOPOHYy 
rop WH NpOClexKeHbI B STOM HalipaBJleHHH Ha | KM. CHexkHad MuMTCA cpenn 
OrPpOMHBIX BaJIYHOB, Pa3MbIBaA 34eCb MopeHy (puc. 11). 

OnucanHble MOpeHbl IpHHaliexkaT 2peBHum CHexuHCKUM JIGMHHKaM, KO- 
TOpble B Ppa3sHoe BPpeMA CIlycKkaJucb c XamMap-JlaOaua no AoMHHeE CHexKHO;t 
M OTIHUAIMCh OOABLIMMH pasMepaMuH. CHMBeINPpOBaHHaa MOpeHa oTMOx%KeHa 
JI@QHUKOM BO Bpe€MH MAaKCHMaJIbHOTO OsleneHeHHA. Ilo BbIxome 43 Top 9TOT 
JI€HHUK PacTeKaJICA Ha IpHOpexHOH paBHHHe, OOpasyxA WApPOKHH A3bIK, a MO- 
KeT ObITb, MaKe WHT, CCIM C HUM CJIMBaJICA JICRHMK coceaHeit ZomuHBI Ocn- 
HOBKH. CHe?KHHCKHH MAKCHMAVJIbHbII JIe@RHHK BHadaJl B Balika, TO BUAHO nO 
NOSHHEHIIeMy BO3pacTy PeUHbIX HaHOCOB MexKy rpaHuuell pacnpocrpanenua 
JICRHHKOBBIX BaJIYHOB B JesbTe p. CHexKHOH H COBpeMeHHbIM Geperom o3epa. 
CHHBeIMPOBaHHblit pelbed) MopeHbl CHexKHHCKOrO JI@ZHHKOBOrO A3bIKa, mpe- 
BpauleHHOl B WIMPOKylo TeppacoByl0 MOWab, HMeeT JOBOJIbHO JIpeBHHH BO3- 
pacT —- MaKCHMaJIbHOro OvleHeHeHHA. 

Mopeuy c xopolio coxpaHuBUIMMUca BaslaMu y p. CuexkHOl creayeT onpe- 
Ae€INTbh KaK KOHC€YHYIO MOPeHy MOCTMAKCHMAVJIbHOrO OJIeeHeHUA, ero MepBoli 
(asp. Efi coorpercrByet eqHHKOBad POpMa MOMHbI CHexHOTI IIpH BblIxowe 
H3 rop. Ilo coxpaHHocru slefHHKOBOIt (bopMbl 2TO — THNHUHDIi Tpor MepBoli 
(ba3pl MOCTMaKCHMaJIbHOrO OeneHeHHA. Ero wmpokoe ycTbe pa3yeleHo Ha 
OTICIbHbIC BbIXObI BYMA HeOOJIbINMMH, MOUTH O60CO6.IeHHBIMH BbICTyNaMH 
rOpHOrO CKIOHa. CHexxXHHCKHI MOCTMAKCHMaJIbHbIM JIeEMHHK TO*Ke O6pa3z0Bbl- 
BaJl MpeTOPHbIM ASHIK TO BbIXOAe Ha NpHOpexkHy!lo paBuHHy. Ognako 23Tor 
ASHIK OTJIMUAJICH SHAYHTEJIbBHO MCHbIIHMMH pasMepaMH TO cpaBHeHHIO Cc Mpe- 
UblayIuHM. T]ogouiBa KOHeYHOH MOpeHbI CuexHHCKOrTO MOCTMaKCHMaJIbHOro 
JelHika HMeeT BbIcOoTy Haq balikasiom 25—30 m. Ha rpe6ne CuexnucKux 
rOJIbIOB sICHO BHAHbI c Oepera balikana MHOrouMCJIeHHbIe Kapbl HW KOPOTKHE 
BUCHUHe TPOrv, MpHHadexkaulMe BrOpOh dbase NOCTMaKCHMaJbHOrO ovlee- 
HeHHA. 

Pa3BuTHio CHexXHHCKHX JI€(HHKOB H BO BP@MA MAKCHMAJIbHOrO H BO BpeMa 
NOCTMAaKCHM@JIbHOrO OJICRCHeHHH OJlarOnpHATCTBOBaJIO TO, UTO CHU MHTaJIHCb 
W3 JICHHAKOBbIX MOKPOBOB, KOTOPble B TepHor O6ONX OJIEMeCHeHHH JlexaJIM Ha 
Mpokom Xaurap-YapcKkom, win Ln6erckom, mlockoropbe, c3aqMu CHexkuH- 
CKHX TPOJIbBILOB. 

KpoMe MOpeHHBIX OTJIOMKeHHH, Ha CHexHOH OYCHb HHTePeCHbI ee APeBHHe 
Teppacbl, KOTOPpble He MPOTATMBaIOTCAH BO CaMOro YCTbxA peKH, a Cc MpH6uu- 
*KeCHHCM K TocweqHeMy Cc OOJlee BEPXHHX Y4ACTKOB TeYeHHA MOCTeMeHHO CHH- 
*MKalOTCA HACTOJIbKO, 4YTO NHorpyKaloTch MO YPOBeHb COBPeCMeHHbIX HAHOCOB 
(pac. 12). Yetbe peku oOpa3yerT ebTY, NO KOTOPOH peKa pa3qemaeTcA Ha 
HecKOJIbKO mpoToK. /[Be 43 HX, CpeqHHe, HMeIOT ObICTPOe TeyYeHHe HW OTKDHI- 
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Barotca B Balikan. J[pyrve ABIAIOTCA CTAPbIMH, M KOHILbI HX 3AKDPbITbI CO CTO- 
POHbI O3epa TaJIeUHbIMH BaJlaMH. 

B ycTbAX OTKPbITbIX MPOTOK — HaHOCcHble 6apbl. Bepera ycTbeB cocToAT u3 
rOvIbIX raJIeYHbIX OTJIOMeHHKM C MeCKOM. STO OTMeH, Ha KOTOPble BO BpeMA 
CHJIbHbIX UITOPMOB HaKaTbIBaIOTCA BOJIHBI, ECM BOA B Balikaae cTOUMT JOCcTAa- 
TOUHO BbICOKO. Bpepx mo TeyeHHIo OGeux MpoToK, MeTpax B 80—100 or 6epe- 
TOBOK JIMHHM, Ha TOuIbIMH OTMeAMH OOOCOOIAeTCA MecuaHad Molima, 3apoc- 
lad JlecoM. OcTpoB MexKAY ABYMA YCTbeBLIMM MpOTOKaMH B cBoelt BepxHelt no 
TeveHHIO UACTH MpeAcTaBaeT coOok yyacToK nolimbl. Boe ocrpopa peka 
TeyveT B O2HOM pycule. 
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2 ‘. bs “ee o.* “fe 7 45 
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Puc. 12. [Iponoabnnit mpoduab apepuux tTeppac u nofimp p. CHexHol B HH xKHeM 
Te4ueHHH. 


lipepoieucmax aurnun — MOPeHa M&KCHMaJbHOrO Oe CHCHHA, NAYAKMUPNAA — MOpeHa MOCTMaKCHMaJIbHOrO 
Oe CHCHHA. 


B | xm orf Oepera Balikana Bnepsble Hag nofmoh CuexHol nosBasaerca 
ApeBHAA Teppaca. Ona nocTeneHHO MoBbiaetca vu B 2 KM OT Balikauta, Kak 
ye OTMeveHO PaHbllle, OCTHTaeT BLICOTHI 7 M Haj, pekou. Teppaca Ha mpa- 
BOM Oepery C/lo%KeHa KPyNHOH rabKoH c MeKMMU BaslyHamu. Iloiima s3mecb 
BbICOTOH OKOJIO 2.5 M. B 3.5 KM OT yCTbA peKH, B OJIMHe, CyIecTBYIOT yxKe 
Ape ApeBHHe Teppacbl, He CYHTaA TOM, KOTOPaAm CIOmKeHA MOPeHOH H TAHETCA 
ameko Ha BOcTOK. BepxHas Teppaca umMeer BbICOTY 9 M, a B 2 KM oT 6e- 
pera—7/ mM. Huxuaa teppaca, Beicoroli 5 M, mpepplilaer nolimy Ha 2 m 
H pa3BuTa No o6ouM Oeperam pekn. Huxe no TeyenHio peku 5-mMeTposoit Tep- 
pacbl He 3aMeTHO. 

Bolle To TeYeHHio OT KOHeYHOH MOpeHb! CHexXHHCKOrO NOCTMAaKCHMaJIb- 
HOrO JieqHHKa, B 8 KM OT Oepera Balikasa, B pycae CuexHOH, WexKAaT TObKO 
raJibKH H MecoK. BaJlyHoB HeT COBCeM, B OTJIM4Me oT Goulee HHKHHX YYACTKOB 
TeyeHna. Tlofima uMmeet BbICOTy 2 M, COCTOHT H3 MecKa, a B JOKOMHAX H3 Mer- 
KOH raJibKH. Peka 3feCb ApoOutca Ha npoToKu. Beicors! ApeBHux Teppac B 
9TOM MECTe HEMHOFO MeHbIlle MO CPaBHEHHIO C HHKeJIeKALLMM YYACTKOM PeKH. 
HykHaaA Teppaca uMeer He 5, a 3 Mm BbIcoTbl. Bepxuaa Teppaca HaxognTca 
Ha BbICoTe He Y, a TOJbKO 7 M. YMeHbIUeHHe BbICOTHI Teppac 3/eCb, BO3MOXKHO, 
CBA3AHO Cc OoJlee C1a6bIM BpesaHHeM PeKH C3a4M KOHeUHOH MOpeHbl. 

B oTaMunve OT 9TOrO, NorpyxXeHHe ApeBHux Teppac CHexHOM nox coBpe- 
MeHHbIM aJJIIOBHH AeIbTbl MOMKHO OObSACHHTD yYBeJIMYeHHeEM TeKTOHMUeCKOrO 
HakJloHa NpHOpexHOH PaBHHHbI c TeyeHHeM BpeMeHH. TaHxolickKan paBHHHa 
nmogBepraetcaA Kak Obl Mepekocy, pacnovlarasch MexKY MpornOatolleiica Bra- 
qMHOo Balikana uw noqnuMaroulmmes Xamap-Jla6anom. Llapuup nepexoca, 
T. €, Mosoca, Te Me€CTHOCTh COXPaHHeT CBOIO TIpexKHIOIO BbICOTY, MpoTAru- 
BaeTCA, OY€BU AHO, NO JIMHHM MOrpyKeHuA ApeBHelt Teppacbl MOA COBpeMeHHYIO 
AeIbTy HIM MoO1K30cTH OT Hee. Bo BCAKOM C.Jly¥ae, IapHHp MepeKoca He 
oueHb ylasieH oT Balikana. Tlostomy geabta CuexkHoit, HeMHOrO BBIIBHHYB- 
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1aACH B O3EPO, COCTABJIACT M@NVJICEHHO OMYyCKaloululica yyacToK Oepera, a 6e- 
per K 3alady HW BOCTOKY OT Hee HaXOJHTCA B COCTOAHHM Claboro NOAHATHA. 
CBUeTeIbCTBOM ONyCKaHHA JebTbl! CHexKHOH ABJIAeTCA COBPEMEeHHbIK raey- 
HbIi GeperoBol Baa Balikasla, KOTOPbIM HaBuraeTcA Ha HA3MeHHYIO MOBepxX- 
HOCTb J@JIbTbI C O3EPKaMH, 

Ilo 6eperam ycTbeBbIxX MpoTOK CHexkHon (puc. 13) mw Ha OeperoBom BaJy, 
OKaliMJIAIOWLeM ee JeJIbTY, MHOTO KOPSAT WH JWIHHHbIX APeBeCHbIX CTBOJIOB (TO- 
IIOJIH, JIMCTBeHHILbI), UACTbIO 3aMBITbIX PeKOH uw MpHOoem uw MorpeOeHHbIx Nog 





TINT SER RPE IINIREN Eat one nee tee ONE IRPTTT OR Lem teenage sesemeee 


Puc. 13. Bocrounaa mpotToka B JeabTe p. CnexkHoH. 


meCYaHO-raJleUHbIMH OTJIOKeHHAMH. Ha OAHOM H3 JleKaulUX CTBOJIOB O.1M3 Pbl- 
O6alkKol H3OyUIKH Ha BOCTOUHOK CTOpOHe Ae@bTbI BbIPeE3AHO HOROM «1935 r.>». 
Ilo-BHJHMOMY, BCe 3TH KOPSATH HIM OOJIbIIMHCTBO M3 HUX MPHHeceHbl K GOepery 
pekoH BO BpeMA CHJIbHOrO MOBOAKA XaMap-AaOaHcKHx pexk B 1934 r., ONHCaH- 
Horo B. A. O6pyyesnim (1934). 

K BocToky oT Je@lbTb! CHexkuok, Bp ryv6e Mama, 6OlmoKe K ycTbiO Ocn- 
HOBKH, BOb Oepera, NPOTAPMBaeTCH WIMPOKaA Teppaca BbICOTOH 2 M, H3 BOuI- 
HONpHOONHbIX OTJOKeHHH, 3apociiian secomM. IIpn yctbe Tom6a3nxu ee UIH- 
pHHa paBHa 70 mM. 3a Teppacoiw HaxoANTcCA He MeHee IUMpOKoe Oo.IOTO. 
O6pa30BaHHe 3TOH Teppacbl MOXHO OObACHHTS TOJbKO OCTaTOUHO JVIM- 
T@JIbHbIM YCTOHYHBbIM MOJIOKeHHEM Oepera, CMCHHBINHMCA HeaBHO Cc1a6bIM 
MOTHATHeEM. SGecb WapHUp Mepekoca Sepera NPOXOAUT, BEPOSITHO, NO BOMOH, 
HO Bce Ke 61H3 Sepera. 

Yctbe He6o.1bWOH peukn To16a3vxu NOANpyKeHO BOJIHONPHOOHHLIM Fa- 
JIGUHHKOM, OTUeTO PeUKa Pa3ZIHJaCh 34eCb B WHDHHY HW TeueT OYeHb MeWICHHO 
B 3a6Q0/1IOUeHHBIX Oeperax. Uepe3s noANpyaAy Boa mpocayunBaetca B Bahkan, 
a YaCTbIO CTeKaeT MO MOBeEPXHOCTH raweuHoro HaHOca HeOOJIbUIMM pyyelKoM. 
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MoGepexbe B patone yctba p. Xapa-MypuHuna, Ha 3anagHol OKOHedHOCTH 
Tauxofickoro 6epera npv6pexHaa paBHHHa O6pa30BaHa UWIMpOKMMH MpeBoc- 
XOAHO pa3BHTbIMH ApeBHuMH Teppacamu Balikana. OcoOeHHo WMpoKa Bepx- 
uaa (IV) reppaca. Ona 3ax0AuT aseKo K Wry BAOMb MpaBoro Gepera p. Xa- 
pa-Mypuua u ero npuToka Jlanratya, 3anojiHaAA CoOoM yrou MexKAy ropHbIMH 
cKoHaMuH XaMap-Jla6ana c ero mpHOpexubim MypuancKkum ocrporom. LLn- 
puHa NpHOpexHOM paBHHHb! AocTuraeT 3fecb 10 kM. 

C npapot (BocrouHon) cropoHs! ycrba p. MypuuHa (Xapa-Mypuna) Har 
6eperosoi raseyHon Kapro NpOTArHBaeTcaA HeBbICOKHA ycTyn I ApeBHeH Tep- 
pach. Ee sbicota paBHa 5 M, a IMpHHa MecTaMu mpeBbiuaet 100 M. 

C3aqu K Teppace MpHMbiKaer ApeBHHH KoHyc BbiHocoB p. Mypuua Cc NoJO- 
rOCKIOHAIOWMelcA MOBePXHOCTbIO, KOTOpan u36opoxwK Lena PyCJIOBbIMH 102%«K6n- 
HaMH, pa3eJIeHHbIMH WHPOKHMH FaJeyHbIMH BaJlOOOpa3HbIMH MOBBILMeHHAMH. 
JipepHve pyKaBa, OTXOAA OT PeKH, MPOTATHBAaIOTCH K CeBEPO-BOCTOKY, T. €. 
BKOCb K OOIWeMy HallpaBleHulo MpOMOBHaIbHOrO cKIOHa. OHH Oosee HIM Me- 

Hee COXPpaHHJIH CBOH NepBOHAaYaIbHbIe (opMbl. OOpasoBaHve sTOrO Mpowio- 
BHaIbHOrO KOHYCa MpOvcxXOAWIO BO BpeMA OTOKeHHA TONMM I ApeBHel 
Teppacbl, Kora MociequAA Oblia MOKpbita BOZOK BakKaa. Ulupuua mpon- 
BHaJIbHOrO CKJIOHA paBHa NpHOH3uTebHO | KM. B HacTonuee Bpema p. My- 
puH, npopesas I ApeBHtolo Teppacy NOAHABUIeroca Oepera, HAHOCHT raJleuHHK 
COBPeMeHHOH JeJIbTHI. 

Hang OMHCaHHbIM MPOJIIOBHa/IbHbIM CKJIOHOM pacmoomwKeHa IWApoKad 
II apesHe6aikabckaad Teppaca BbIcoTOH 15 mM BO3vle GpOBKH, KOTOPad Haxo- 
autca B 1 KM oT 6epera Batikana. Wupuna reppacni 61m3 p. Mypuua paBHa 
1—1.5 km. Teppaca npoTaruBaeTcA HeMpepbIBHO BAO/Ib PeKH K BOCTOKy Ha 
3HauuTebHOe paccTrosHHe. IIpu 3TOM OHa MocTeneHHO cy2xKaeTca. B 4 KM OT 
p. Xapa-Mypuua Teppaca coxpaHser Ty xe BbICoTy (15 M) BO3me OpoBKu Had 
Baiikasiom. Ha II Teppace, 61u3 mepeceyenuan ee p. MypHHoM, MHOroO BaJly- 
HOB pa3mepom jo 0.5—0.6 mM B nonepewHHke, OHM MpHHeceHbl peKoli BO BpeMa 
HaKOIVJICHHA TEPppacoBOH TOVJIIMH. 

B 1.5—2 xm or Gepera Batikana ropypii ckton Mypuxckoro orpora He- 
CKOJIbKO OTCTyMaeT OT JIeBoro Gepera p. Mypuna, ycTymaa MecTO LWIMpoKoH 
III qpepHe6atkambcKoi Teppace. Ee 6poBka HaxOJHTCA Ha BbICOTe 25 M Had 
Balikasiom u Ha Bbicote 15 M Had, YpoBHeM Mpope3aBilleH ee peku. B nogMbI- 
BaeMOM OOpbiBe Teppacbl Ha peKOH BCKPbITHI CJlaratoulMe ee Mopoybl. OT 
NOOB OOpHiBa WO BbIcoTH! 12 Mm Ha peKOH OOHaKeHbI COPTHPOBAaHHble U 
ACHO CJIOHCTbIe TasIeYHHKH HW Me@JIKHe BaJlyHHHKH. Ha Hux HasieraeT p2KaBbilt 
Pa3HOSePHHCTHI HM CJIOHCTEIH MecOK, MOULHOCTHIO 2---3 M, C MpOcoAMH CBeT- 
NO-CepbIx MIHH. CHH3y NO TeYeHHIO peKH K JTOH Teppace MPHMbIKaeT y3KaA 
I qpeBpHepeuHas Teppaca BbIcoTOH 3—4 M Hag pekoH. Y caMOM PeKH BOMb 
Gepera — COBPeMeHHbIM, HO 3apOCIIHH TavleuHHK M BaJlyHHHK. Emme HwxKe M0 
TeYeHHIO peKH, OH Ke K Balikany, Ha paccroanuu | KM oT Hero, Mypuu nog- 
MbIBaeT NOAHOKbe MypuHcKoro oOTpora, HW 3heCb Ha JIeBOM GOepery peKH, BO3- 
BbIMWaAeTCA 2XHBOMHCHbIN TPaHHTHbIM yTec. 

Tipu61u3sutTetbHo B 3 KM oT Baiikana, c MpaBpow croponb p. Mypuua, III 
pepHeOalikaibcKan Teppaca uMeeT BbIcoTy 30-35 M Hag o3sepom. Teppaca 
MOcTeneHHO NoBbIWIaeTCA Brly6b Gepera HW Ha cBOeH 3aKpanue, B 5 kM oT Bait- 
Kasia, uMeeT BbICOoTy 60 mM. Ha ee NOBePXHOCTH eKAaT [paHHTHble BaJyHb! WO 
1 mM B MomepeuHuKe. Cpequ BaJlyHOB 3€METHbI NOYTH He OKATaHHble IIblObl 
rHefica 20 1.5—2 m B monepeyHnkKe. Bo3mMoKHO, 3f,eCb NOcTyNaloT K MOBepx- 
HOCTH KOPeHHble CKaJIbl, KOTOPble 34KPbITbI BOKPYF TePpacOBbIMH OTJOMKeHHA- 
MH. Teppaca NpoTarMBaeTca BJOb Sepera Batikasta Ha BocTOK oT p. Mypuna 
WM XOpOllo BHXHa, HanpHMep, Ha paccTOHHHH 4 KM OT Hero. 3yecb OHA CJIO- 


7 Yeorpaduuyueckuh cOopHuk, BIT. X. 
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2KeHA CJIOHCTBIM Me€CKOM C FaJIbKOH WU BaJIyHaMH, Pa3MePbl KOTOPbIX OXO- 
maT Jo 0.5—0.6 m B Monepeunuxe. B ame Ha ycryne Teppacbl BUAHbI XOpOUlo 
OTMBITbI€ M€CKH C TOHKOH FOPH3OHTa/IbHOM CIOHCTOCTbIO. BaJlyHbl 3alera1oT B 
HHX CNOpadMyecKH, He COCTaBAAA CMVIOWHbIX cloeB. Ilnockue wu mpogouro- 
baTble Ba/lyMbl HAXOAATCA B /leKaYeM MOIOMKeHHH. BbIcoTa Teppacbl Ha 6pos- 
Ke paBHa 3fecb 36 mM. B 7 km or p. Mypuua, cepa or peuku [lanbKoBKH, no- 
B€PXHOCTb TOM Ke Teppacbl 6.1H3 OpOBKH COCTOUT H3 COPTHpOBaHHOro ravey- 
Huka. Bpopka Teppacbl HMeeT TY Ke BbICOTY, YTO HM B MpeAbIMylem Mecte, 
T. e. 35—36 M. 

Iupuna Teppacp cepa or [JaHbKoBKu Aocruraer 3 KM. B ray6b 6epera 
MIOCKaf MOBEPXHOCTh Teppacsl NOCTelMeHHO H NOJIOrO MOBbILiaerca, MocTuraa 
Ha 3aKpauHe BbICoTH! 65 mM Hag Balixanom. Ha o6mmpHoli nomagu ona Mo- 
KpbITa c(arHOBbIM OOJIOTOM, Ha KOTOPOM pacTeT OUeHb MHOPO KJNOKBbI. Cpeau 
OomoTa pas6pocaupi osepKu. [loppiiienve Teppacbt OT OpoBKuH JO 3aKpauHbl, 
T., €. JO ApeBHeH BOJHONPHOOMHOH JIMHHN, Ha paccrosuuu 3 KM paBHo 30 M. 
K 3akpavHe Teppaca MOBbIlaeTcA 3aMeTHee, YeM B cpemHell ee nOMoce UY 
BHelUHero Kpaa. 

Hay III reppacot, c aeBok croponp TlanbKoBkuv, NOMHHMaeTCH OYeHDb BBI- 
COKHH ycTym cilenyroulenH, IV Teppacbl. On 3apoc rycTbiIM KeXpPOBbIM eco, 
onylika KoTOporo Hag CarHoBblm OooTOM NogxYepkuBaeT rpanuny III tep- 
pacpl. bpopka IV reppacbl BAO/b ee ycryMa B 9TOM MecTe OTMeyeHa cpequ 
ryctoro Jieca Ha BbicoTe 115 mM Hag Balixastom. Yctynm IV Teppacbr c nopepx- 
HOCTH NOKPbIT W1acTHYHOH *KeITO-6ypoH rIMHOH, KOTOPaM, CyA MO ee 3aute- 
raHMio Ha CKIOHe, HMCeT, T10-BHJUMOMY, Je@JIIOBHaJIbHOe Mpoucxo*Keune. Ee 
MOLLHOCTD ~-- Bcero 30—40 cm. M3-nog raimHbt B AMax ray6uHO go 90 cm 
OOHAPYRUBAIOTCA TaIbKH CpeMHero pa3sMepa, a Tak2Ke cynecb H MecoK. Cae- 
AOBATEJIBHO, TePppaCa C.TOMCHA WeCYaAHO-PJIHHHCTbIMH H TaJICYHbIMH OTJIO*Ke- 
HHAMH, 

Han yctynom Teppacbl pacnosioxkena Govlee WIM MeHee MocKand NoBepx- 
HOCTb, Cla60 NOAHHMalOllaAcA K ropaM MW TOKe 3apociian rycTbIM KeZPOBHH- 
KOM. IV tTeppaca y peuku IlaHpKoBKH sABJIAeTCA BOCTOUHDIM MpoOOuKeHHeM 
TOTO yuacTKa STOW Ke Teppacbl pAZomM c p. MypuHom, KOTOpbI Ha3sbiBaerca 
Mopckoli ropoli u Mepecekaetca crapHHHbim «MryMHOBCKHM» TpaKTOM. 

Yepes Mopcxkyo ropy mo cTapomy TpakTy mpocsieqoBas B 1872 r. A. JI. Ye- 
KaHOBCKHH (1874, crp. 393—394), BosBpaulaacb c ropuop Xamap-Jla6ana 
Ha Oeper Baltixana. Ou 3anucaa, uTO Ha KpyToM cKJOHe roppl K JlaHratyio 
B TVIHHMCTOH MOUBe COepKUTCA B M3OOHNH KPyNHad TabKa, YTO WMpoKaA 
BePpIUHHAa TOPbl MOKPbITa MOMIHbIM C/IOeM TVIMHbI, a Ha ciycke c roppt K Bait- 
KaJly —— OMATb B M300HIMH rabKa, Bricory Mopckoiit ropbl OH yKa3bIBaJl, 110 
usMepeunio H. C. Jlonakopa, pasyol 270 m nag Balixanom (spicota 6pwia 
mpeyBemmyena). A. JI. UekanoBckuit cunTad, 4uTO MaTepHad QWIa raseuHuKOB 
M [IMHbI y MOLHOKHH MpHOahKasIbCKUX TOP, HCCOMIeHHO, MOCTaBMIH ApeBune 
JI@MHMKH, HO He pelllasicHd ONpeACTeNHO OODACHHTb CaM Mpouecc o6pasoBannsa 
STHX OTO*KeNHH. Bopouem, oH Mca, uro «6o.lee HIM MeHee MOILHbIe TOuT- 
INH, OOMYIOUINe OOTOYEHHOM rasbKOli», OOpasoBalucb B JlO.THHaX, He HCKJIIO- 
yan H Batkapckoli, <ObITh MO2KET, IPH COKPallleHHH rleTuepoB» HM UTO TIMHa 
OTMOMKNMACh TO ypOBHeM OalikaJIbcKHX Boa. B cBa3H c 9THM UekaHopcKHit 
BbICKa3a/1 MHEHHe, B OOILEM IIPpaBHJIbHoe HM C COBPCMeHHOM TOUKH 3peHHUA, YTO 
«K KOHILy HIM HelocpeACTBeHHO MocJe JI@NHAKOBOrO NepHosa (HH B ApyroM 
MecTe «JI@QHHKOBOH am0xn», — B. /7.) okpecTHocTH 1OxKHOli oKOHeuHOCTH Baii- 
KaJla Ha 3HauMTesbHOe PacCTOAHHe ObWIH MOKPbITbI BOZO», YTO «OTCTyMe- 
HHe 9THX BO» COBEPLIMOCb «ObITb MOKET, BCIECTBHE MeAJICEHHOrO Mepeme- 
IcCHHA TOUBbI> H UTO «HbIHeWIHHH Balika MpemcTaBsiaer OCTaTOK 32THX BOD». 
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OTHOCHTeIbHO Je@HHKOBOH 9m0xH# UekaHOBCKHH: TOKE JOBOIbHO HApaBHIbHO 
oTMeual, UTO ee Havaio B CaaHax wu XamMap-JlaOaHe OTHOCHTCA K KOHILY 
9TIOXH BYJIKAHHYeCKHX H3IMAHHH (UekaHosckui, 1874, crp. 227—228 u 397— 


ganas 





Puc. 14. Pexa Jlanraty B asmMreHeTuyeckom yieube. 
398). K sTHM coo6paxkeHuam A, JI. UekaHospcKoro MOKHO AO6aBNTb WIA 


YTCYHCHHA TOJbKO TO, 4YTO JIEMHHKOBaA 910xa B OxooOalkanbe Oba He 
CHa HW UTO OTCTYMaHHe OalikasIbCKHX Boy c GeperoB coBeplIMsOcb He cpa3y, 
7* 
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A MPOHCXOAMO OTICJIbHDIMH STANAaMH, KOTOPbie 3aledaTenHCb B YETBIPeX 
RPeBHUX Teppacax, CBASAHHbIX MO CBO€MY MPOHCXOKAEHHIO C YeTbIPbMA 93Ta- 
TlaMH Pa3BUTHA YeTBeEPTHYHOTO Oe eHeHHA. 

Tlepexoaum kK onucaHwio MopcKoi roppi. Mopckasd ropa ABAAeTCA IV 
ApepHe6alikanbckol Teppacoh. Ee kpyTOw ycTyM BOsBbIIWaeTcA Hall OmucaHHOH 
gakpanuoii III] reppac c mpasok cropoubi p. Mypuua, B 5 KM oT 6epera bah- 
Kala. 3ecb 39KpanHa III teppacpr HMeeT BbIcoTy 60 M Ha ypoBHEeM O3epa. 
Ilo KpyTOMy CKJOHY, MpeAcTaBAiolleMy ycTyn IV tTeppacbl, NMOAHAMaeTCA 
cTapY Hubli TpaktT. B rycToM Jlecy BAOb TpakTa COXpaHHach y3Kaa Mpoceka. 
3eM19 B TpoceKke 3apocila TpaBOH, cpeqH KOTOPOH BbeTCA JeTHAA TpoMa. Ilo 
Heli 20 camMoit OpoBKnH KpyTOroO CKIOHa HM Masee Ha NOJIOTO NOAHMMaloulenca, 
JOBOJIbHO MIOCKOH MOBepXHOCTH Teppacbl JleKAaT TaibKH WH MeJIKHe BaJlyHbl 
IpeHMylecTBeHHO 43 rpaHHTa, 40 20—30 cm B NomepedHHKe. B peaAKHx cJly- 
uanx pa3sMepbl BatyHop AocTurawT 40 cm. Uactb BalyHOB XOpOWo OKaTaHa, 
a HeKOTOPbie SIBASIOTCA OCTPOYTOJIbHbIMH. BHM3y CK/IOHa BCTpedaloTcA BaJly- 
HbI 20 5C cm B NoMmepedHHKe. 

Bposka teppacbi, oOpa3youleii Mopckyio ropy, HaxoAHTCA NpH Mepece- 
YeHHM ee CTapHHHbIM TpakTOM, Ha BpicoTe 130 M Had BalikasiomM. CpeHaa, 
BO3BHILICHHaK JacTb Teppacbl ocTHraeT BbICOTH! 175 M Hay, Dakkasom. TpakT 
PpOXOMHT HEMHOrO B CTOPOHe, BOCTOUHeEe OT HaHOovlee BbICOKOrO MeCcTa Tep- 
pacbl, H He MOMHHMaeTca Ha Hel BpIe 160 M Hag Baiikasiom. B cepequHe 
teppaca Mopckoit ropbl TpescraBJIneT WHPOKy!O WM MOUTH TWIOCKYIO PaBHHHy, 
KOTOpad Ccy2KaeTcA B BaOOOPAasHy!0 BO3BbIIICHHOCTb Ha MbICy, OrPaHHYeHHOM 
ckloHaMH K p. Mypuny u B cTopony Bafikaua. Y caMoro TpakTa HM Ha CKJIOHE 
x Mypuuy cpequ Jieca lexkaT CMHJIeHHbIe A MOJyYCrHHBUIMe OFPOMHBI€ Keb. 

Teppaca Mopckoii ropbl pacnpocrpausetca Ha Wr BAOb MpaBoro Oepera 
JlanraTy# O MOQHOKbA TOPHOTO CKJIOHA, OTCTOAMIErO Ha 10 KM oT Gepera 
Baiixasa. BocrouHee oHa MpopesaeTca BbILIe YNOMMHAaBUIeHcA TlaHpbkKoBKOH, 
ac 3allama orpaHuyupaetca p. Jlanraryem. Jlommna Jlanratys ruly6OKO Bpe- 
3aHa BAOJlb 3anaHOl rpaHuilbl Teppacbl, M 9Ta peKa Tepe BiaeHHeM B My- 
pHH OypHo TeveT MeHALIMMCH KaCKaOM Ha BbICOTe 50 m Haw, Balikasom (puc. 
14). Yerbe JlanratyaA HaxOQUTCA Ha paccTOAHHH 6 KM OT Balikasa. C eBor 
cropount Jlanrarys, HanpoTHp Mopckow ropbl, BO3BbIMAaeTcA rOPHbIH CKJIOH 
Mypuuckoro otpora. Kpyras creHa orpora lepecekaeTca Pp. MypuHbIM H Mpo- 
TArHBaeTcaA Jaylee Ha ceBep Jo camoro balikavia. 

Untrepecuoit ocoG6enHoctbio Teppacbl MopcKou ropbl ABAAeETCA TO, YTO OHA 
3aMeTHO CHWKeHa Ha cBoeil 3aKpauHe 61M3 ropHOrO CKJOHAa, OOpasyA 3ecb 
INHPOKYIO H MWIOCKy!o CeMIOBHHy Memyy Jlanratyem 4 TlaHbKoBKol. Takum 
06pa30M, cpedHAA, BbICOKaA YaCTb Teppach! CerKa o6oco6leHa B BUe M10- 
cKoro WupoKoro xoMa. Bo3MOx%KHO, YTO STOT XOJIM B CBOEM Ape COCTOUT H3 
KOpeHHoro rpaHHTa, cslaratoulero CeBePpO-BOCTOYHY!O OKOHCMHOCTD Mypu- 
ckoro orpora, Morpe6eHHy!O NO, TeppacOBbIMH OTJIOXKCHHAMH. BaAu3KMM 2a- 
jleraHuemM rpaHuTa nog mospepxHocrbio MopckoH Topbl MO%XKHO, BepOATHO, 
OObACHHTS IIPHCYTCTBHe OCTPOYFOJIbHbIX OOAOMKOB STO MOpOsbl, BCTpealo- 
IMXCA CpeqH rasieK WH BaJIyHOB, TO%Ke PpaHHTHbIX, Ha BepxHeH MOBepXHOCTH 
HU CKIOHe FOpbl BAOJIb CTAPHHHOTO TPaKkTa. 

B to BpeMa, Korga Mopckaa ropa, T. e. IV reppaca Bafikana, Oba no- 
Kpbita Balikasiom, pp. Mypuu u JIlaHraty Mo BbIxode H3 TOP CaMOCTOATEBHO 
Bladain B O3epo OTAebHbIMH ycTbaMH. [Ilepea oT02%KeHHeM IV tTeppachl, 
T. @. B KOHUe TpeTHYHOrO HW Hauale YeTBeEPTHYHOTO BPeMEeHH, MPH WOCTATONHO 
BLICOKOM MosoxwKeuun Sepera, JlaHraTy Mo BbIxXOZe H3 Trop HallpaBJAJICH, Be- 
poaTHo, mpamo K Baiikamy no mpexropHod paBHuHe HM BMlafal B O3epO TIPH- 


sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 


sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 


Taxxouckud Gepee Batixaaa 10] 


6IM3HTebHO Ha MecTe HbIHelwHero ycrbaA [lanpkosKn. Or IlanbkoBKH XOpowo 
BUIHa Ha OO/bilOe paccTOoAHHe MpAMan HOmKNa JlaHratya, a BAaM Had Hel 
OTpOMHbI JpeBHeJIeHHKOBbIK Kap, BpesaHHbI cpeaM BbICOKHX rop XaMmap- 
Jia6ana. 

Tlocie oTmoxKeHua IV Teppacpr nu ee ocymenua JlaHraTyi, BbIKAA U3 Top, 
MeJJI€HHO IIpoTeKaJl NO HHSKOH, B TO BpeMA, NpHOpexXHOH paBHHHE. Tipu sTom 
BCJIECTBHE H3BHJIMCTOCTH pyCJla OH OTKJIOHHJICA OT MpAMOrO HalpaBJeHHA 
p Balikasl w KpyTO 3aBepHyl BeBO Yepe3 BbILMeYNOMAHYTY!O CeAVIOBMHY 
x p. Mypuuy. IIpogomkapuleeca Mocte 3Toro Obicrpoe MoAHATHe Teppacbl 
BI3BaIO YCH/ICHHOe BpesaHHe B Hee Pek, YTO H MOCYKHO NPHIHHOK 3aKpe- 
WleHHA HeOGpruHOro noBopota JlaHratya M 3aramouHoro Ha NepBblH Brad 


Mopcrar® eopa 
(LV Gpebuebavxanecras 
meppaca} 
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Puc. 15. Monepeynnia mpoduab yuleaba BoanHDI p. Xapa- 
Mypuua y Bosonata. 
{ — kopenHble KpHcTaqanyeckHe nopornl, 2 — TeppacoBhe OTAOKEHHA, 


pacnoslOKeHHA ero ycTba. Takum O6pa3om, JomuHa JlaHraTyA B HHKHEM ero 
TeyeHun yepe3s Mopckyto ropy ABAAeTcH 9TMreHeTHYeCKOH. CileqcTBHeM Tako 
OCO6CHHOCTH JLOJIMHbI MOXKHO CUHTATb He TOJIbKO upe3BbldaHHO OypHoe Teve- 
HHe peKH Tiepe BageHHem B Mypui, HO M HasMuHe CKaJ TO O60HM ee 6epe- 
ram. CKaJibl He TOJIbKO BUZHbI B pycJle, HO AMM OGpa3z0BaHb O6a Oepera peKH 
qo BbicoThl 3—5 mM. Cpepxy K HHM CIIyCKaloTCa OCbIIH, MeKy KOTOPbIMH 
MeCTaMH IIPOrIAAbIBalOT KOPeHHble BbIXOAb! rpanuta. Ha mpapom Oepery, 
T. e. Ha O6pese Mopckol ropbl, CKaJIbl MOAHHMAIOTCA TO 12—15 M. 

Tlonuua Jlanratya nepex ycTbem — 9TO ruty6oKoe HW y3koe yillebe. OHO 
MpodowkKaercd W aslee Ha paccTOAHMH OKONO | KM BHH3 MO TeyeHHtO P. My- 
puHa, Mypau, Tak Ke Kak u Jl aHraTyH, NPONHMB Nod Mopckok ropok TOJILLy 
oTmoxKeHuii IV Teppacbl, BpesaeTca B CKaJlMcTOe JloKe, PpanHTHble CKaJIbl 
BLICOTOH 20 5—7 M MOUTH HelpepbIBHO BbITAHYJIMCb B Bue «UleK> 110 OOOHM 
Geperam peku. MectaMH CKaJIbl BbICTyNaloT H NocpeAM pyca, o6pa3ya He- 
GobuINe OCTPOBKH; KOe-re BO3HUKIN BaJIyHHO-ravieyHble Kocbl. Pexa OypHo 
MUHTCA M@KTY CKaJ:aMA CIOWHOH «mMBepol». Ham orBecHbIMH GeperoBbiMH 
IUOCK@MH- KPYTO HORHHMAlOTCA BbICOKHe OOPBIBHCTbIe CKIOHbI, 3apociine Je- 
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com. Ha ckmoHe co croponpl Mopckoli roppl cpeau seca BCTpeyaloTCA rasbKH 
M BajlyHbi Zo 40 cm B nomepewHuKe (puc. 15). Baepx or ycrba Jlanratys 
nommHa Mypwua 3aMerHo pacuiupsetca, u mo 6eperaM. peKH BBITATHBAIOTCA 
MOJIOCbI AJIJIOBHAJIbHbIX PaJICUHHKOB. 

Mypuu u Jlanratyit y ux cIMMHYA TeKyT Ha BbICOTe MpHO.IN3HTeMbHO 50 M 
Ham Batikasom. Orcioga Mypnu mpoppipaerca yepe3 yiebe, o6pa3ya B ero 
Havase KpacHBbIH BOAOMAaT BbICOTOH OKOIO 2 M, MpHyeM oGrlee NakeHne peKH 
Ha MpOTHKEHHM BCerO KOPOTKOrO ylleJba paBHo 8—10 mM. MypuucKknit Bono- 
max pasqesen Ha Tpa ctpyn. LentpanbuHad u mpaBasd cTpyH pa3qevleHbt 6ob- 
WOH THEMCOBOH CKaJION, a eBad (3anaqHan) crpys oTMeleHa OT WeHTpaJIbHOL 
OCTPOBKOM H3 BaJIyHHoro cKomeHHa. LlentpaibHaa cTpya HalpaBueHa K ce- 
Bepo-ceBepo-3anany. C mpaBok cCTOpOHb! BOOMada BOSBHIMAeTCA OTBeCHBIL 
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Puc, 16. Hporzoabuntd mpoduab no p. Xapa-Mypuny. 


/ — ApepHcOatikaapcKne Teppach, 2 — apepune Teppacnl Xapa-Mypuna. 


rHeHCOBbIi yTec, O6TOUeHHEI BOZO. Ero Bpicota paBHa 30 Mm. Ilpocrupanue 
rHclica — CeBepO-BocTOUHOe, MaeHHe-—KpyToe Ha 1oro-BocToK. IIpapas cTpyxl 
peku Ober B ytec c OombUOl cHOli HM, OTpar%Kaach OT Hero, BbIPbIBaeTcA 143 
y3KOro Mpaunoro KOpHAOpa, KOTOPHIM OTAeeH OT OCTaIbHOrO pycJla OCcTpo- 
BOM H3 OOIbINHX rHelicoBbIx cKaJl. Ilo 6poBKe yteca, Ha BbIcoTe 30 M Han 
PeKOH, JIeKUT C/O BaJyHOB H raleK, cocraBsiomMit IT] ApeBHe6ankadbcKylo 
(MYpHHCKylo) Teppacy. Ona pacnouoxena Ha MBICY, MPH COCAHHEHHH CKJIO- 
Hop jouMH Mypuna wu Jlanrarys. Ee ssicota nag Balikasiom paBHa B 93TOM 
Mecte 75 M. 

Hoke no TeveHiio oT BOAONMaLa, Mepey BbIXOMOM PeKM U3 yIeUCTOH T0- 
JIMHBI CO CKaJIMCTbIMH OeperaMH, ApeBHue Teppacpt Mypnua Ha ero mpaBom 
Oepery HMeloT C/lezylouiMe BbICoTHI: I Teppaca—7 m Hag pekow u 47 M Hay 
Baitkasiom, II teppaca coorsercrsenHo 10 m un 50 , III Teppaca—20 mM u 
60 m. III reppaca sBasetca 3fecb BMecTe c TeM H ApeBHe6 ak aJIbCKOH 
(puc. 16). | 

OOpailaer Ha ceO6a BHHMaHHe pe3Kuii cKayOK B cHuxKeHHH III Tappacbl 
Mey yuacTKaMw Mpaporo Oepera peku y BOsOMAaTa H HMKe BOOMAana. Pa3- 
HUlla B BbICOTaX STON Teppacbl Hay, pekol octuraet 15 M, a Hag Baiikanom— 
20 m. Bepostuo, peskoe mospiuenne II] reppacet y Bogonana O6yYCJIOBJIEHO 
KPYTbIM TEKTOHHYeCKMM TleperHOoM, a MOXKeT ObITb, H pa3sJIOMOM NpH6pexkHok 
MECTHOCTH TIPH e€ HepaBHOMepHOM TIOJHATHH Hag Baiikastom. Ilo 3rok xe 
MIPHUHHE 3/lecb OOPas0Baslocb H yUleIbe c BOAOMaROM. Heyapuan TeKTOHUYe- 
cKad e@OpMalluA MOBePXHOCTH CKa3bIBaeTCA HU B OYeHb GoONbUION BbICOTe 
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IV reppacu. JlebopMallua pa3BuBaeTCA B TeYeHHe MJIMTeIbHOrTO BpeMeHH. 
Cromerpopaa pa3Hula, Ha6lofaemasd 3fecb B Bbicore IV u III tTeppac, 
ABJIACTCA CIMIIKOM OOMbUOH AIA OObUHbIX Ha Bajikayie BbICOTHDIX HHTepBa- 
JOB MexKZy 3THMH Teppacamu. Tlostomy BEIcota. MopcKok ropbl yKasbipaer, 
uTO TEKTOHHYeCKHH (dilekcypoo6pa3Hbli) meperH6 B CKIOHE y ee MOAHOKbA 
SO3HHK, 0 Kpafineli Mepe, Mocle oTsoxKenua TV. Teppacbl MpH HayaBUeMcA 
Tora O6uUleM NOLHATHH No6eperkbaA. | | | 

TOT TEKTOHHYeCKHH Meperv6 pa3BuBaeTCA HW B HAaCTOAlee BpeMA, Ha YTO 
yKa3biBaeT npHnoguatocrs I zpepHeh Teppacbl Haw p. MypHHoM B yilleIMCTOM 
yuacTKe JOJIMHbI 10 CpaBHeHHIO C BbIllle H HM KeeKallMM Ce MPOTAKCHHEM. 
Tak, Ha crperke Mypuua u Jlanratya, c HWKHeEM MO TeYeHHIO CTOPOHHI, I Tep- 
paca, BOSHHKINad B HeOOJbIIOM TpeyroubHUKe Mo NpHOpexHbIMM yTecaMH, 
pacnovioxKeHa Ha BbIcoTe 5 M Hay pexol. Mexyzy BozoMaqOM H BbIXOOM peKH 
W3 YUI@/lbA BbICOTa STOH Ke Teppacsl, KaK yKe OTMeYeHO, paBHa 7 M Hall 
pexoi. Ilo Bbixoze peKH H3 YlleJIbA Teppaca CHWKaeTCA MO 5 M Hal pekoH, 
T. €. HMeeT 3fleCb Ty 2Ke BBICOTY, YTO H Ha cTpeKe c JlaHratyem. 

Boliiaa “3 wlek, pycio Mypvva pacuimpsetca, 10 OeperaM BBITATHBAaOTCA 
rasleuHHKH, pa3BuBaeTCA NOuMa, HMelOUlad BbICOTy 3 M. CKIOHbI DOMMHBI CTa- 
HOBATCA 3/eCb MOIOKe, HW ApeBuve Teppacbl pacutupsiotca. Kpome 5-merTpo- 
Bol Teppachl, Ha HWKHeM yaacTKe JoMHbI cyulecrByioT If u II] Teppacn, 
KOTOpble 3eCb TaKiKe. MHOrO ycTyMalT B_ BbICOTe COOTBETCTBEHHBIM 
Teppacam yllemucroro yuactka pekv, Bpicora II Teppacbl Hue yillebA 
paspua 8 M, a III reppacbt —15 M-Hag pexoH, Orcioza B cropony Baltikama 
Teppacbl elle Oovlee cHWKaIOTCA. CHHxKeHHe MPOWCXOAHT TocTeNeHHO, 6e3 
CKAUKOB. | 

Ilo mesomy 6epery Mypuua ropHblii CKOH MOAXOAMT BioTHy!0 K Bak- 
Kay HM 3aB0pauuBaer Ha 3anat. CKAOH 3feCb pa3pe3saH Y3KOH Maho 
KpyTo cTekalollei peuxu Iymuxu. B 1.2 km or Mypuua, 3a Ulymuxoi, 
Me2KLY FOPHbIM CKJIOHOM MH Geperom o3epa, pacnomoxeHa BepxHsas, IV ApeBue- 
6alikambcKan Teppaca. Bposka ee oOppblBa K O3epy HaxOJUTCA Ha BbIcoTe 30 M. 
B o6ppipe O6HaxkaloTca CJIOMCTbIe TaseuHble WM MeJIKOBaJIYHHbIe OTJOKeHHA. 
Ilupuua Teppacpr oKoo '/2 kM. Ha 3aKpanve y BOJHONpHOOHMHOK JIMHHU OHA 
BO3Bbillaetca No 40 Mm Hag Balikasiom. Teppaca 32ecb 3HaydHTeJIbHO HME, 
uem B rviy6uHe Gepera Ha MopcKoH rope. ITa pa3sHHlla B BbICOTe Teppacbl 
MOoMeT ObITb OObACHeHA HePaBHOMEPHOCTbIO NOAHATHAH YopHoro CKJIOHA 
Xamap-Jlqa6ana. 

Barwxke K Baiikasy NoAHATHe OTIM4YaeTCA MeHbIUeH aMNIMTYAON Mo cpaB- 
HeHHIO C yYaCTKOM NOGeperxkbs B yaleHHH OT Gepera o3epa. Ha paccrosnuu 
6 Km BbicoTa noguATHA IV Teppacbr yBeruunBaeTcaA Ha 135 KM, mpHuem y My- 
PHHCKOrO BOZONaLa MOAHATHe STOH WM HWKHUX Teppac BO3pacTaeT pe3KHM 
ckaukomM. Mcxoaa u3 yBesHueHHA pa3Maxa NOAHATHA NOOepexkbaA MO Mepe 
yHaslenua oT Balikasa, MOKHO AYMaTb, YTO OHO NpOROLKaeT yBeHUYMBATbCA 
UB Wpefelax Top B HallpaBJIeHuH K OCeBOK Mooce Xamap-Jla6ana. Ec 
CUHTaTb NOAHATHeE PaBHOMePHO BOZpacTalolluM, TO ero BeHUHHA B FovIblle- 
BO Mosoce rop, B 30 Km oT Gepera o3epa, 6yneT paBHa 675 M 3a TO Ke 
BpeMA, UTO H NOAHATHe IV reppacwr (puc. 17). 

Tlog o6ppipom IV Teppacbl, Ha oKOHeYHOcTH Mypuuckoro orpora, 3a peu- 
xo Ulymuxoli, pacnoomxeva Gonee y3kan III reppaca na Bbicore 18 M Hay 
Balixaiom. Ona compopomaer Seper MouTH HelmpepbIBHO Ha OOVIbIIOM pac- 
CTOAHHH K 3anany oT Wymuxu. B 2.5 km or MypHHa 3aMeTeH elle O2HH y4a- 
ctox IV reppacbi. Bricora ee 3aKpaHHbl B 9TOM MecTe HuKe HM paBHa 3D M. 
3Ta Teppaca comwKeHa CJIOMCTbIM TraseuyHHKOM MOUIHOCTbIO 1.5—2m. Ilog 
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HHM — BbiBeTpelan ckaa. IJ] Teppaca 3gecb TowKe cHWxKeHA H HMEeT BHI- 
coTy 15 mM Ha 3akpanue. 

7lanee Ha 3anay, BAO Oepera, ApeBHeOalikambcKHe TeppacbI Mposoui- 
KaloT CHM KaTECA. B 3 km or MypnHa BepxHaAA Teppaca y BOHONpHOOMHON 
JIHHHM HMeeT BbICOTy 25 M, a B 4 KM OT Hero— 20 m. Hakoneu, B 7.5 KM oT 
MypwHa 3aMeTHa BepxHsaa Teppaca Ha BpIcote 10 M. 
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Puc. 17. CxeMa HeOTeEKTOHHKH B paHoHe ycTba” p. Xapa-Mypuua. 


{ — kopeHuble KpHcTalaMyeckHe NOpodbl, 2 — YeTBepTHUHbIe GakkaabcKHe HW peunHple OT- 

AowKeHHs, 3 — Mypuuckwh sosonan, ¢ -—- amureneTHueckHe yuleaba pp. Mypnua (Xapa- 

Mypuua) 4 Jlanratys, 5 — BbICOTHbIe OTMeTKH ApeBHeOahkambcKHX Teppac Haag Baikaazom, 

6 — BbICOTHbI€e OTMeETKH ApeBHebakkaAbCKHX BOAHONPHOOHKHEIX AHHH Had Bakkaaom, 7 - - Bbl- 

COTHbI€ OTMETKH ApPeBHHX Teppac MypnHa Had pekOH (pumcKue yugpo—teppacni, apacd- 
cKue — BhicoTa B M), 8 — H30AHHHH TeKTOHHYeCKOrO NOANATHA Gepera. 


OnucaHHble Teppacbl HaxOAATCA Ha KPYTOM TOPHOM CKJIOHe, KOTODbIii 
mepecekaeTca y3KHMH magamu. Mx ycrpa BucaT Hag Baukasiom Ha HeKOTOpOH 
BbicoTe. Bob ype3a BOAbI NPHOOK NOATaAyMBaeT MeCTaMH HeHOMbUIHE CKaJbI, 
MeKY KOTOPbIMH K IOQHOKbIO CKIOHA CIyckKaloTcA OCbINH, rae cocTaBJsAlo- 
IMM HX MaTepHal NepepabaTniBaetca mpHOoem. HuxkHHe ZpeBHHe Teppacht 
MOUTH COBCeM He pa3BuTHl. Oco6eHHo O6pbIBHCT Geper HayHHaA c 5-ro KHO- 
Metpa oT p. MypwHa uw One K OcHHoBkKe, KoTOpad Biamaet B Balkan 6113 
p. Com3ana. [log ycrbamu BHCAYHX Nake HarpOMOXAeHbI HeOObINNe KOHYCbI 
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106 B. B, Jamaxun 


MPOJIOBHAaJIbHBIX BbIHOCOB BbIcoToH wo 40 m. Tamek B nposmoBHu HeT; 06- 
JIOMKH B HEM HMelOT BH MWIOXO OKaTaHHOro We6HA. 

M3 onncaHHblx ocoOeHHocTeii moGepexpa Balikana B palione yctba My- 
PHHa BUAHO, 4TO HanGoslee CHIbHOe MOAHATHe Oepera MpPpOWCXOAUT Ha OKOHEeU- 
HocTH Mypuuckoro ropHoro oTpora pszom c yctbem p. Mypuna. 3yecb BO.IHO- 
mpHOolinad annua TV reppacbl MOUTH HeMocpeACTBeHHO Ha O3epOM MocTHTaerT 
BbICOTHE 10 40 mM. MypuHHcKHH OTpor, MOABepraloluiicA TeEKTOHHYeCKOMY TOL- 
HAHHIO, MpOMOMKaetTcH WH NOR BoAOH Bavikata B Bue H3sBecCTHOH MypHHcKon 
6aHkH, OTKpbIToH Tuaporpaduyeckoh akcnennunen ®. K. [pmxexuKo, pabo- 
TaBuleli Ha Dalikane B 1896—1902 rr. MypuucKkan OaHka mpekcTaBAserT IWH- 
POKHH BbICTYN JOHHOTO CKJIOHa B O3epe c raty6uHamMu MeHee 100 M, KoTOppIe 
mpocrupaiorca Ha 10 KM K CeBepO-BOCTOKY OT OKOHEYHOCTH TOpHoro OTpora. 
Jjasee 3ToT BbIcTyN Ha WHe Baiikana mpocsekuBaetca Wo rty6unpl 1000 mM Ha 
paccrosHue 25 km oT 6epera. Mypuuckas 6aHKa — 39TO TEKTOHHYECKOe OOpa- 
30BaHHe. 

B ycetbe Com3aHa ¢ ero UIMpOKOl WebToH wu Mabule, B ycTbe YryuKa, 
NOMHATHe Gepera MpoHCXOAHT MOBObHO ca60, a B KelIpKumae cMeHHeTCA 
onycKaHhem. B mpegemax camoro TaHxofickoro Gepera NojAHATHe OcabeBaer 
ot MypuucxKoro otpora kK BocToky. B 15 km oTciona, B ycTbe p. CHexkKHOM, OHO 
cMensetcsa cla6biIM ZBWoKeHHeM KHu3y. Ha mpoTaxKeHHu Bceli cpeHeH ¥aCcTH 
Tauxolicknil Oeper omyckaetcs. OgHako Ha ceBepo-BOCTOUHOK ero OKpaHHe 
MOJHATHe BOSOOHOBAeTCA H JOCTHTaeT ONATH OOMbIOH BeIMYHHbI B panhoHe 
p. Muuimmxu. Tanxolickuii Oeper, cJleqoBaTeIbHO, MporHyT B cepewHHe 
(pue. 18). | 

Hapaily c 9THM NOAHSATHe 3amaqHOH HM BOCTOYHOH OKOHeUHOcTeli TaHxoi- 
CKOH PaBHHHbl CHJIbHO BO3PacTaeT B CBOCH AMIMVIHTYAe NO HalipaBJIeHHlo K Tro- 
pam. B Hnan6ouee mpornOatollelica cpeqHeli uactH 6epera y p. Ilepeemnon 
MpHOpekKHad paBHHHa Ha CBOeH 3aKpaHHe y FOpHOoroO MOQHOMKbA, a BMeCTe 
c TeM HW XaMap-/[a6aun NowBepraroTcaA MOAHATHIO, TOra Kak HeMOCpeACTBEHHO 
cam Ocper ObicTpo onyckaerTca. 

M3 caelaHHoro pacueTa TeKTOHMYeCKoro HakJloHa IV Teppacbl B paHoue 
yctba MypuHa BYAHO, 4TO ero BeIMUHHAa TonepekK Gepera— 6Oomee 20 M Ha 
1 xm. B paltionwe Munutnxn HakJIOH Teppacbl paBeH mpHOM3nTebHO 16 M. 
B o6ulemM 9sTY BCIHYHHY MOMKHO MpHHATb paBHoll 18 mM Ha | KM paccTOAHHE. 
C HUM HHTepecHO COMOCTABHTb HaKJIOH MOBEPXHOCTH TPeTHUHbIX MHOLeHOBbIX 
OTJOXKeHHI, KOTOPbIii B WeJIOM MpHOMwxKeHHO OleHNBaeTca 30--40 mM Ha | KM 
pacctosHua. Ene Oosee peBHAd NOBepXHOCTh KpHcTaIMYecKOrO (byHa- 
MeHTa MO TOULeli TpeTHUHBIX TOPO Ha TauxolicKkoM Oepery 3aJleraeT Ha 
riy6nHe oKovio 1500 mM, cuntas oT ypoBHua Baiikasa. Tlopepxuoctb Toro *e 
dyWamMeHtTa Mol Oa3abTOBbIMH TOKpoBaMH Ha Xamap-/laOane HaxORMTCcA 
Ha BbicoTe B cpezHem 1500—1700 m Haq Battkasiom, Amnuautyia BepTukaJb- 
Holt WePOpMallMH NOBepxXHOCTH KpMcTalIMYecKoro PyHAaMeHTa, TAKHM OOpa- 
30M, paBHa UpH6an3nTeAbHO 3000 mM Ha paccTosHHu 50 KM. TexTronuyueckuh 
HaKJIOH €@ COCTABIAeT, CeOBaTeIbHO, 60 mM Ha | KM paccTOAHHA. 

IIpupeqeuHble BeIMUHHbI pa3MaxXa HEOTEKTOHHKH 3a Pa3Hble OTPe3KH Bpe- 
MCHH B IOMKHOH uacTH Balikavla NOKa3bIBaloT, YTO ABHKCHHA 3e€MHOH KOPbI, 
co3jarolwue BalikasIbckylo BNaMHy, He Oc1a6JIM B YeTBeEPTHYHbIH NMepHow mo 
CPpaBHeHHIO C TpeTHYHbIM. Hanporus, 3Ha4uHTebHad Wedopmalna IV Teppacbl 
3a CPaBHHT@JIbHO KOPOTKHH MpOMeKYTOK BPeMeHH, OXBATHIBAIOIMH BepXHHH 
MJIeHCTOWEH H TOJIOWeH, MO3BOJIAeCT LYMATb, UTO NOABHKHOCTb 3CEMHOH KOPbI 
yYCHJIH.1acb 3a 3TO BpeMaA. 
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rEOrFPA@®HUYUECKOE OBWECTBO COW3ZA CCP 


A. J]. KOJIBYTOB 


O COCTABE, OCOBEHHOCTSAX 3AJIETAHHA WH YCJIOBHAX 
OBPASOBAHHSA JIECCOBbIX TOPO HA PYCCKOH PABHHHE'! 


[aapHeilive npxH3HakH HM COCTaB JEcCOBbIX nopor 


Tlom TepMHHOM <«JIéccoBble MOpOAbIy NMOHHMa!OTCA KOHTHHCHTAJIbHbIe 
OTJIOXKEHHA Pa3HOrO MPOHCXORAeCHHA, HG CXOAHOFO FpaHyslIOMeTpHYeCKOrO 
cocTaBa c cojsep»xaHHem Gouee 50% pakunn 0.05—--0.005 mm (mpxH MHKpo- 
arrperaTHoM cnoco6e nosroToBKH' O6pa3iia) HW C JI€CCOBbIMH MpH3HaKaMH. 
Cpean HHX BbIJeJAIOTCA Ecc HW JI€ECCOBHZHbI€ CYIIHHKH H Cylech, TeCHO CBA- 
3aHHble MexKAY CO6OH MocTeleHHbIMH H Ma@JIO 3aMeTHbIMH NMepexogaMH Kak 
B TOPH30HTAJIbHOM, TaK H B BePTHKaJIbHOM HadpaBwicHHAX. TIpu arom sécco- 
Bble H JIECCOBHAHHEe NOPOAb] HepeAKO CJlaralwoT OHH HW Te Ke PopMbI coBpe- 
MeHHOrO pewbeda. 

Jiécc oTsHuaeTcA OT JIECCOBHAHBIX OTJOKeHHH OGJIbUIeH MbWIeBATOCTbW, 
OJHOPOAHOCTbIO, MAKPONMOPHCTOCTHIO, MOBbILNeHHOH KapOOHaTHOCTbIO, He3Ha- 
YHTCJIBHbIM COJepKaHveM MecuaHbIX YaCTHIL H MAaJIO 3€METHOHM CJIOMCTOCTbW. 
TIipocio# HW JIMH3bI MecyaHO-rpaBHHHOoro MaTepHada BCTpeualoTCcA Yallle Bcero 
cpeqv JéCcCOBHAHBIX OTIO%KeHuH. OHaKO HB TOJIINe eCCOB MOKHO HaGsio- 
WaTb HHOra MpOCJION HW JHH3bI MeCKOB, rpaBHsA U raibkH. IlocaeqHHe MecTaMH 
CLIEMCHTHPOBaHbI H3BECTKOBO-IVIHHHCTbIM WE@MCHTOM B KOHIJIOMepat. 

CpaBHHTeJIbHO PaBHOMepHoe pacnpefeeHHe KapOcHaToB B TOJIMe Jéc- 
COB H JAGCCOBHAHBIX OTJIOMKECHHH HepeAKO CMeHAeCTCH NOABMECHHeEM FO PH 30 H- 
TOB, MepeHaCbIWIe€HHbIX H3BeCTbIO, OOPa3yIOWleH HellpaBHJIbHbie CKOJWIeHHA, 
rHe3a, BeTBAULHECA HHKPYCTHPOBaHHble cTeOeJIbKH, MKYVPABYHKH MW HaJeTH, 
a TaKKe JIMH3bI A Wpocsow syroBoro Mepreas. Kpome rcro, sécce HW eéccOoBHy- 
Hble OTOMKCHHA COMePKAT TyYMYC, PaCCeAHHbI B TOMWe HIM COCpeqOTONeHHbIM 
B OTJCJIbHbIX MPOCJIOAX H JIMH3aX —- TYMYCOBbIX ropH30HTax. [’ymMycosble ropH- 
30HTbI TAM, THe OHH NMOACTHMAaIOTCA CHJIbHO KapOOHATHBIMH JICCCOBbIMH TIpo- 
CJIOAMH, OOpa3y!l0OT NOHO BbIPaKeHHble HCKONAeCMble NMOYBHI YePHO- 
3eMHoro, a HHOrga WH Noss0NNCTOrO THNa. O6bIYHO FYMYyCOBbIe TOPH30HTbI 
NpOcexKNBAIOTCH B TOME éccoB TloBouKbA B BUDE MpepbIBUCTbIX JIEHT HM He 
CONPOBOKLAIOTCH KapOOHaTHbIMH YTOPH30HTAMH, HanOMHHaA HeOpasBHTble 
HEMOBHAIbHbIe NOUBbI CKJIOHOB WIM AJLIOBHaJIbHbIe MOUBbI Ha MOKME. 

C HCKOMaeMbIMH TOUBaMH CBA3aHbI XOAbI 3eMJIepoeB —- «KPOTOBHHbD>, 
3€MJIEPOHHbI, APYCAMH pacnOJIOKeHHble B PALE OOHARKeHHH. OTH XOMbI, Comep- 
‘wKaulwe BHHOrLa MHOFOYHCJIeHHble OCTATKH IpbI3yHOB, BHIHMO, OOpa3s0BaJHCb 
BO BpeM# (OpMHpOBaHuA HCKOMaeMbIX TOUB H DachoaraloTca OObIYHO 


1 TIpH MOmroToBkKe PyKONHCH K H3LaHHW Gombuloe 3HaveHHe HMeAH 3aMe4aHHA, a TaKKE 
copetn) M. IT. Kunnann un H. H. Cokostopa, KOTOpbIM aBTOp BbIpamwkaeT HCKpeHHio10 GO.waro- 
mapHOCTb. 
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O cocTase, 3afe2anuu u ycaosurx ob6pa306anKua AéccoBetx nopod 109 





B nope H NO Hen, B éccax H APYrHx NOACTHAaIWlWMX Moponax. Tak, y cesie- 
Huu I[IpupomKba u Cmacckoro Ha Aesom 6epery Bourn, HwxKe r. Cpi3pany, 
B OOpbiBe JIECCOBbIX OTOKeHHH UW NOACTHMAIOULMX HX OSEPHO-aJIJIIOBH aJIbHbIX 
NeCKOB ObIIH OG6HAPYKeHbI 3€MJIEPOHHbI BMeCTe C OCTATKaMH CYCJIHKOB Ha 
ruy6uHax 3—5, 10—12 u 15—18 m oT coBpeMeHHoM NMoBepxHOCTH Teppacbl 
(puce. 1). 

Uckonaemble MOuBbI C HOPpaMH SeMJIepoeB BCTPeualoTcA uacTO A Cpe 
yKpasHckoro écca, O6pa3yA HHOrZa BbIAepKaHHble TOPH3OHTHI Ha OOVJIbLIOM 
MPOTAKEHHH H pa3shesAA 1ECCOBYIO TOJILLY Ha HECKOJIbKO APyCoB. 

[lo HajmMuviO HCKOMAeMbIX NOYB B JIECCOBLIX NODOAaX MOMKHO BbIeCUTb 
no 3—4 sapycos, a Mo ryMycOBbIM ropH30HTaM — oO 5—6. Mectamu spyc- 
HOCTb BbIDaKeHa Pa3z/IM4YHOH OKpacKOH NOPONb! WIM NO MOABJIEHHIO MeC¥aHbIx 
WIM TPaBHHHO-raJeYHHKOBLIX Mpocio0eB B MOMOWIBe KaxKMOrO Apyca. 

B méccopbix Nnopowax HepeAKH HaXOAKH Ha3e€MHbIX PaKOBHH H IIpeCHOBOL- 
HbIX MOJWIKOCKOB, KOCTH MO3BOHOUHBIX MA@MOHTOBOrO KOMIWIeKCa H OCTaTKH 
pacrenuit. Jlécc Hw éccOBHAHbIc NOPOAbl XapaKTepH3ylOTCA KpahHe HepaBHo- 
MePHBIM COJepxKaHHeM CHOP H IIbVIbIbI, MPHYeM NO CNopaM H Mbliblle yctTa- 
HABJIMBalOTCH pa3HOOOpa3Hble PacCTHTeJIbHbie cCoOOnIecTBa, CpeAH KOTOPbIX 
MpeoOalaeT TpaBAHHCTaA PaCTHTeJIbHOCTb, B OCOGeHHOCTH BularomoOuBas, 
Kak yKa3pipad’ B. H. Cykayes u ap. 

B cyxXomM COCTOAHHH, HampuHMep B OeperoBblx OOpbiBax, Jécc H JIeCCOBHI- 
HbI@ OTJOKEHHA O6aLalOT CNOCOOHOCTbIO AJIHTeIbHOe BPeCMA COXPaHAThb Bep- 
THKAJIbHbIe CTEHKH, OOpa3yaA cTOM6uaThIe OTMeIbHOCTH. I]pH CMauHBaHHH OHH 
6bICTpO pa3MOKaloT HM AaloT NpocagKu. B Bowe éccopble Nopombl, Kak 
H3BeECTHO, YTPa4HBalOT CBOIO CBA3HOCTb HM paciaawTcA Ha OTeJIbHbIe 
YaCTHUBI. 

[panynometpuuecku cocTaB JléccoBbix nopox Ha PycckoH paBHHHe 
JOBOJIbHO PasHOO6pa3eH, XOTA AIA HAX HW XapakTepHoO npeoOlagaHue Mble- 
BaTbIX yacTuy. Tak, no M. IT. JIpicenxo (1949), HCTHHHbI, 3IeMeHTapHbIi 
COCTaB KPHBOPOMKCKHX JIECCOBLIX MOPOA OTMHYACTCA BBICOKOM CTeMeHbIO AHC- 
NepCHOCTH, Mpeo6lawaHveM KOJVIOHAHEIX YacTHu. HanpuMmep, B KpacHo-6ypom 
JIECCOBHAHOM CYIIHHKe PMIMHHCTbIe YaCTHLbI COCTaBJIAIOT Oolee MOJIOBHHbI OT 
Beca 6eckapOoHaTHOH MaccCbI NOPO’. 

Jlécc uw méccOBHAHbIe NOposbl Ha TeppvHTopuu YkKpauHbl MpeAcTaB/eHbl 
TIPEHMYUIECTBEHHO aJIeBbIMH, KEJITOBATO-MaJleBbIMH, OYypOBaTO-3eJIeHbIMH, 
CePbIMH NbWIeBAaTbIMH CYIJIMHKaMH HW cynecadMH. TakHMH Ke MTOMOrHYeCKHMH 
Pa3HOCTAMH XapaKTepH3yIOTCH JIEccoBble H JIECCOBHAHbIe OTAOmKeuHHA B ITo- 
BowxKbe, [Ipukacnun u IIpuzonbe. 

MuepasiornyecKHH COCTaB JIECCOBbIX MOPOR OTHYaeTCH OMHOOOPa3zHem. 
Tlo mHennio A. C. Psa6uenkopa (1955), MiuHepasorMyeckHA cocTaB 93THX 
Tlopom Oomee WAH MeHee BBIZepxKKBaeTCA Ha BCeH TeppHTopuHH YkKpaHHyl. 
B To Ke BpeMA JIECCOBbIe NOPOAbI ComepxRKaT OOWHPHY!o accolMaunio o6I0- 
MOUHBIX H KOVIJIOWAHO-2KCMepcHbIX MHHepasios. Bo Bcex oOpa3lkax JIéCCOBbIX 
H JIGCCOBHAHBIX NOPOM OCHOBHOe MeCTO 3aHHMAIOT KBaPll, MOvIeBbIe IUMAaTHI, 
Kap60HaTbl, a Cpe TAKeIbIX MHHeEPasOB — aM@UG6OJbI, NHPOKCeHbI, LOU3HT, 
3NHMOT HW HenpospauHble MHHepasbl. B cocTaBe KOJIJIOHAHO-AUCMepCHbIX MHHEe- 
paoB Yallle BCero BCTPeyalOTCH WJVIHT HW KBaDpL. 

SITy OCO6eHHOCTh BeUECTBEHHOTO cCOCTaBa JI€CCOBbIX Topo Han6ouee 
yeTKO OXxapakTepH30Bar1 B. A. O6pyyesp B cBOeH pelleH3HH Ha pa6oTbI 
VW. i. Ceameuxoro u B. II.. AHaHbeBa caeqyIOulMMH CJIOBaMH: «.. rae Obl 
jlécc He O6pa30Basica — B Kutae, 8B Bexrpuu nin CpenHet Asnu — on novly- 
uaeT H COXpaHAeT BIIOJIHE ONpeeeHHble, NpHcyllve emMy cneluduyeckue 
yepTbI cocTaBa HW OO6HKa MHHepasoB» (1955, crp 153). 
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OcoGeHHOCTH CTpOeHHs JECCOBLIX TOI H HX CBA3b C NOPOLaMH BOAHOTO 
nPOHCXOKeHHA 


M2pectuo, uro Ji@CCOBbIe NOPOAb! 3a/leraloT B pa3JIMYHbIX reoMopdouorH- 
YeCKHX YCJIOBHAX HW TIpecTaBJIeHbt MHOFOULCJICHHbBIMH pa3HOBHHOCTAMH. 
OjHaKkO B pe3yJIbTaTe H3YYeHHA JIECCOBLIX MOPOM Ha tore H IOro-BocTOKe 
Pycckoli paBHHHbl BbIABJIAIOTCH Pa3pe3bl JIECCOBbIX TOJIM, KOTOPble COCTOAT H3 
OMHOPOAHDIX MbWI€BATbIX CYIIMHKOB HWW CymeceH, pasqeJIeHHbIX Ha TOPH3OHTHI 
WM APVCbI TO HCKOMAeMbIMH MOUBaMH, TO JHH3aMH TPaBHA WIM TasledHHKOB. 
MectTaMi ropH30HTbl HIM APYCbI JIECCOB pa3JIH4aIOTCA TOJIbKO NO UBeTy HIM 
no cofsepxkanuio KapOouaTos. B npenenax BpicoKoro 3aBoJ2KbA HW 1OXKHOTO 
CKN0Ha O6ulero cbIPTa TaKHe OAHOPOAHble JIECCOBLIE NOPObI CMarar‘oT MI10- 
CKOYBaJINCTYIO CTYMeHYaTy!O paBHHHy. Onn, HanpuMep, onucaHb! H. MW. Huko- 
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Puc. 2. Paspes aéccopoH Tomun 4-H HanMOHMeHHOH Teppacbl moO seBOMy GOepery 
p. Jona y xyt. KyQunosa, 


O6osnayenHHa Te *e 4TO Ha puHe. 1. 


JAe@BLIM B BepxXOBbAX p. Uarppbl. OmHooOpasHble MOUIHble (fo 25 M) TOJILIM 
MibIJeBATbIX CYIIHHKOB H cymecel MOXKHO HaOajAlwAaTb MO BepXOBbAM psa 
I'VIVOOKHX OBparoB Ha MpaBom Oepery p. Bourn or r. Cpi3spann go r. Capa- 
Topa. JléccoBble CYIJIMHKH H CyNecH, MeCTaMH MIpocJIOeHHble HCKOMaeMbIMH 
NOUBAMH WH JIMH3aMH TaJleUHHKOB, MPOCeKUBAaIOTCA MO BbICOKHM BepTh- 
KaJIbHbIM OeperoBbIM OOpHiBaM KaslayesBcko-llumasuckoro IIpngouba (puc. 2) 
Hu IIpuHa3oppa ([pomosn, 1948; Xoxaospkuna, 1940). Lupoxoe pacnpocrpaue- 
HHe€ HM@IOT NOMOOHbIE pa3spe3bl JIECCOB B NpesesaX BO3BbILeHHOH paBHHHbl 
Jepo6epexba JiHenpa (oxpectHoctu IlouraBpr u Kpemenuyra). IIpu stom 
NeCCOBO-CYMILHHCTbIe TOJILLH C HeCKOJIBKHMH HCKONae€MbIMH MOUBaMH B Jej- 
HHKOBOH 30He II pHAHeNpoBbsA Pa3AeJIAIOTCA BAJTYHHbIM CYIIMHKOM (MopeHO!) 
Ha Be YaCTH: MOAMOpeHHYy!O MH HasMOpeHHyio (Mpaspln Oeper p. Ileana). 

K ApyroMy THIMy OTHOCATCA MHOPOUNCJeHHble Pa3spe3bl MECCOBbIX MOpOd, 
B KOTOPbIX MOKHO HaOJIOLaTh PAaBHOMepHoe YepeAOBaHHe MpocsoeB OAHOPOL- 
HbIX I[blIe€BaTbIX CYIMIMHKOB H cyleceH c CepHAMH C/IO€B MeCKOB H raJleuHHKOB, 
cyneceli H TJIHH ABHO o3epHo-peuHoro (IlopouxKpbe, IIpugoube), sHMaHHoro 
(TIpuxacnni, [loBouoKbe) HH BOAHO-seqHHKOBOrTO mpoucxoxKAeHnA §(IIpu- 
KaMbe, IIpHaHenpoBbe HW Ap.). OTH paspesbl XapakrepH3y!OT CTpoeHue HaJ- 
NOHMeHHbIX Teppac pp. Bourn, Jlona, Auenpa u aApyrvx, OObIYHO B MecTAaX, 
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re UX AOIMHBI OOpa3yloT OOUIMpPHbIe O3ePpOBUAHbIe MOHMxKeHUA. Tak, B HaH- 
Gomee XapakTepHOM OOHAXKeHHM TpeTbeli HaqNofMenHol Teppacbi Ha Boure, 
_y ceneHui IIpuspomoKpsa un Cmacckoro, Bbigedsetca 40 4 nayeK coes, HHOra 
Pacnafaiouynxcah Ha pad Oomee MemkuxX (Hukonaes, 1937; Tpuuenxo u Kon- 
Tes, 1955). B apyrom o6HaxKeHuH, NO oBpary y gep. CnepaHKu Ha JeBoM 
Gepery p. Boaru, B 20-Merpopom o6ppiBe, HacunTbIBaetca go 6. mayeK mepe- 
CJlaHBaHHA JIECCOBBIX CYIJIHHKOB HW Cyneceii c meckamy. Uae méccopaa Tova 
pacnanaetca Ha 3—4 nayku, oOpasyroue Govlee WIM MeHee BEINepxKaHHble 
rOPH3OHTbI Ha 6OJIbILIOM MIpOTAKeHHH. _ 

_ B 9ToM yepegopanun JéccoBbIX MpoOcsoeB c MecKaMH H Apyrumu mopowqaMu 
BOJHOFO MpOHCXOMKACHHA OTYETIHBO MPOABJIAeCTCA WHKIHUHOe CTPOeHHe TOU 
H TeCHad CBA3b MeKAY pas/M4HbIMH NMOposaMu. Tak, B OGHaxKeHHH y CeTeHHit 
I]pusomKpa 0 Cnacckoro (puc. 1) cow BHYTpH Kaxyol nauk reHeTHuecKH 
CBA3aHbI MeKAy COOOH MOcTeneHHBIMH H MaJIO 3aMeTHBIMM MepexoyqaMu oT 
NbIWIeBATbIX CYFIMHKOB H IVJIHH, Yepe3 CyMecH HW IIMHUCTHIe MeCKH, B YMCTHIE 
Gojee KpynHble MecKH BHH3y. HekoTopple OTAebHEIe TOHKHe CJIOM, Kak 
HM MNauKH, XOPOWO MpocwexkuBaloTcA B OOHaKeHHH. OgHako Mpu u3MeHeHHH 
pesibea KPOBIH MOACTHAaIOWUX Nopox HaGsomaerca HM COKpauleHHe MOLI- 
NOCTH NaveK H 3aMelWeHHe MeCKOB MbIMeBAaTbIMH CYPIHHKaMH A WIOKOaHbIMH 
IIMHaMH JIMM@HHOPo THM. | 

Ha puc. | BuqHO, YTO HaMOomee MOMIHOH NauKOl CnoeB ABIAeTCA HWKHASA, 
Xa3apcKant. B Hel pa3HOSePHHCTbIe MeCKH C JIMH3AMH O3e€PHO-CTapHUHbIx 
cyneceli o6ujeH MOHOCTbIO 6olee 25 M NepeKpbIBaIOTCA MbWIeCBaTBIMM PH- 
HaMH HW CYIIHMHK@aMH C PaKOBHHaMH MpeCHOBOAHbIX WH Ha3eCMHBIX MOJIJIIOCKOB 
HM MpeACTaBAAIOT COO6OIO HOPMAJIBHYIO CBHTY AaJINIOBHaJIbHBIX OCaaKoB. ATevIb- 
CKH€ OSCPHO-peuHble, CTAPHUHBIe CJIOH COCTABJIAIOT HEOTbEMJIEMVIO UaCTb 3TOH 
aJJOBHaJIbHOM CBMTbI. Bpliie 3aleraeT Mauka XBaJIbIHCKHX OTMOKeHH, Nped- 
CTaBJICHHaA OMHOPOHbIMH, XOPOIWO COPTHPOBaHHbIMM NecKaMH, MbWwieBaTbiIMH 
CYIIHHKaMH HW OIOKOJIaQHbIMM TIMHaMH C PayHOK MpecHCBOAHbIX MOVJIJIIOCKOB. 
OTa mauka HasleraeT, MOUTH COriacHoO, Ha aTebCKHe IHHbI HW CyrIMHKH u 
YaACTHUHO Ha Xa3apCKHe HW aTeJIbCKHe CJIOH. Crenyioulve Ape BepxXHHe mauKH 
OAHOPOAHBIX MeCKOB, MepeXOAMIMX KBepXy B MIbWIeBaTble CyMecH H CYrIHHKH, 
XapaKTepH3YyIOTCA CHOKOMHbIM 3aJieraHvem. IIpn sTOM BepxXHAA Mauka B Mpe- 
Melax movlororo cKIOHa CIlyckaeTcH Ha MepByrO HagnolimMeHHyio Teppacy, 

| 3aNOJIHAA HEPOBHOCTH B KPOBJIe XBaJIBIHCKHX UWIOKOJIAQHbIX PIHH. 

B Apyrux pa3pe3ax, BCKPbIBalOWIMX CBA3b JIECCOBLIX NOPO Cc O3epHO-peu- 
HbIMH, JIUMaHHbIMM HW MOPCKHMH OTJIOKCHHAMH, YaCTO MOKHO Ha6sMONaTh, 4TO 
aTeJIbCKHe COM MpeACTaBeHb! Oolee OFHOOOpa3HbIMH MbWIeBaTbIMH cyme- 
CAMH HM CyrJIHHKaMH JIéccoBoro THNa. OTO HaOoMaeTcH B OOHAKeNHAX NOL 
r. CramMHrpagom (c u3BecTHo MycTbepcKoi crosHKol), B 6amKke Cyxas 
Meuerka, 4 y Csetioro apa, Pafiropona, a TakxKe B MHOrouHCACHHEIX pa3- 
pe3axX CKBaxKHH, MpoOypeHHbIxX Ha Oeperax Bonru y ropogxos Yapsanoscxa, 
Cui3paHu, XBaJIbIHCKa. 

Bo MHOrHx pa3pe3saxX MOKHO yOeAUTHCA B PaSHOBOSpPAacTHOCTH pa3zMUHBIX 
TiaueK HJIH TOPH3OHTOB, APYCOB JIECCcOBbIX Nopog. Ha cynwecTBoBaHHe mepepsi- 
BOB B OOpa30BaHHH JIECCOBBIX NOPO WH CBA3AHHbIX C HUMH OTJOKEeHUI yKa3bI- 
BaloT HCKOMaeMble NOYBbI, MPOCMOM JIYrOBOTO MeprelA, TPeIMHbI yCbixaHua, 
MOpOSO6OHHbIe TPelHHbl, 3aMOHeHHbIe BbIMeTexKalllei Moposol, a TakxKe 
HCKOMAe€MBIe 3eMJIEPOHHBI, «KKPOTOBHHbI>, APYCHO paciicoxKeHHble B paAze 
OOHaKeHHH. DTH 3eMJIEPOHHHI, HHOrMa C MHOPOUHCICHHBIMH KOCTHBIMH ocTaT- 
KaMH IpbI3YHOB, BHHMO, O6pas0BaJMCb B NepHogd ocylieHun yuacTKa u (pop- 
MHMPOBaHHA TOUBbI, HHK2 KOTOPOM OHM O6bINHO pacnosaraiotcs. MUcKonaempte 
IOUBbI HJIH MpOCcJIOH JyroBorOo MepresA, BeHYAIOMIMe MecuaHO-cyrMHHCTYIO 


sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 


sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 


die A. I. Koa6ytoe 


i a 





mauky (PHTM), CBHeTEIbCTBYIOT O CM€HE O3€PHO-PCyHblXx VCJIOBHH Ha3eM- 
HbIMH, MIpH KOTOPBIX B MepeCbIxXalOUJHX O3ePKaxX H JyKax O6pa30BbIBaJICA 
jyroBoll Mepredb, a Ha CyYXWX y4acTKaX MOPMHPOBAJHCb MOUYBHI. Takue mo- 
rpaHHynble C/OH B BHAe HCKONAaeMbIX NOUB, TYMYCOBbIX POPHSOHTOB, TPO- 
cloeB Jlyroporo Mepresia HaOsofasIvcb B MHOFOYHCJICHHBIX O6OHaKeHHAX 
Ha Bouwre. 

CpapHeHve pla pa3pe30B, BCKPbIBaIOWIHX CTPOeHHe JécCOBOH TOVILLH, 
flO3BOJIN€T HAMCTHTb HEKOTOPbIe pa3HYHA FOPH30HTOB HJIH APyYCOB Me 
co6olt. Tak, BepxHHe JéccoBble FOPH3OHTbI OTIMYAIOTCA TIO XapakTepy COOTHO- 
WIeHHit (balluii OT HWKHETO TOPH3OHTA JIECCOBbIX MOpod. Hw kui, aTeJIbCKHK 
rOpuSOHT Jécca, YBEH¥UAHHbIM XOpPOLO ccbopMHpoBaHHOH MCKOMaeMOon MlOuBOH, 
cofepKallel HHOrla OPyAHA MYCTbepCKOrO Ye/1OBeKa (cTosHKa B Gake Cyxaa 
Meuerka y Cranuurpafa), 3aBepilaeT coOoh MOU{Hy10 TOJILY Xa3apCKHX 
aJJIOBHAJIbHBIX TI@CKOB, ABJIAACb YACTbIO 3TOM CBUTbI (PHC. 3). Bepxune xe 
FOpH3OHTHI “1éccOBLIX MOPOM XapakTepH3ylOTCH COOTHCHICHHAMH (balun, He 
CROMCTBCHHBIMH aJIIOBHaIbHBIM CBHTaM B NoHHMaHHH E. B. Hlanuepa 
(1951). Ws paspesa BepxHHX JIGCCOBBIX TOPH3OHTOB BbINTa Lalor pycJloBble H 
cTapHuHbie dawn. BmMecTo HHX NpeAcTaBJeHb! JIMINb 1tOHMeHHO — 1aBaKO- 
Bad WM MeCTaMH MiskeBaa cbattun (puc. 1); mocwemHHe Hurde He NepexOAAT 
B THIHYHbIe aOBHaJIbHble MeCKH, KaK CYPMIMHKH HWKHEPO POPHSOHTa. 

Tipu u3yuennu o6HaxeHuit B Ilopormbe 4H [Ipukacnwu BbIABIAeTCA, UTO 
BePXHHe TOPH3OHTHI JIéccOB NMepeXOAAT B THIIMYHBIe MCPCKHEe Hi JIMM aHHble 
rvIHHBI, cyflec H MeckH. Jléccopble MOpOAb! HaJleraloT Ha MWOKOaAHble TJIHHbI 
iL HMH NloscTHAaloTes, a TakoKe MepecaHBaloTcA C IWOKG/AaNHbIMH TIHHaMH 
H TeCKaMH, COMep2KallUMH PaKOBHHbI MOPCKHX MOVJVIIOCKO3 XBaJIBIHCKOTO 
spyca. OTmeuad (balla/lbHble H3MCHCHUA XBaJIBINCKUX CTJIOKeHHH Ha KOPOT- 
Kux paccrosuuax, C. K, Topetos u IO. A. Memlepakos (1954) yKa3biBawwr, 
uTO TO Mepe yAaieHHA oT Boaru MOpckHe WOKONANHbIe TAIMHbI MepexorAt 
B cylecH H Meck mpHOpexHoro (KOHTHHEHTa/IbHOrO) THMa. CMeHa XBaVJIBIH- 
CKHX LJOKOJIAZHbIX PIMH B TOPH3OHTAJIbHOM HallpaBJieHHH CyNecaAMH, NeCKaMH, 
a WHOraa M raseUHHKaMH H3BeCTHA AVIA PasHIHbIX palioHOB (CpispaHH, XBa- 
jibiHcKa, Ctauurpana, YpasbcKa). 

Takum o6pa3oM, B Mpesetax Cpeguero u Hwxuero TloposKba Habut0- 
qalorcs TeHeTHYeCKHe CBA3K JIECCOBbIX MOPOA C OTOKCHEAMH BOAHOTO Ipouc- 
XOMKMCHHA He TOJbKO B (OPMe MMepeclaMBaHHA JIECCOB C O3€PHO-PedHBIMH, 
JIMMAaHHbIMH HK MOPCKHMH OOpa30BaHHAMH, a TakKe B BHC (auHaJIbHbIxX H 
JIUTOJIOPHYECKHX H3MCHEHHH COCTaBa JIECCOBbIX TOVJILL. STH W3MeHCHHA BbIpa- 
*KAIOTCA B 3AMCLULCHHH OAHOPOMHEIX TOJIUL JECCOB CIOHCTBIMH MeCdaHO-TIHHH- 
CTLIMH OTJOXKeHHAMH JCCOBMAHOFO XapakTepa HM Aasdee B TepexoAe UX B TO 
PH3OHTaIbHOM HalipaBJieHhH B HeOOLIdaHHO OHOPOHbe, MeJIKOSeCPHHCTHIe 
NecKH O3epHO-pedHoro MH MepHrIAWHabHOrO MPOWCXOKACHHA. Kpome Toro, 
yiaBaloch HaOsO1aTh Take MepexOMbl OT TOUKO rOPH30OHTA.IbHO CJIOHCTHIX, 
MecuaHO-CyrAHHHCTHIX JIECCOBHAHBIX MOpom B TaveqHHKH H raJleYHHKOBbIe 
NecKH, HaMOMMHalollune MpHOpexHble OOpa3s0BaHHA Ha COBPeMeHHbis KPYNHbIxX 
o3epax. Takve raleuUHHKH pacnpocTpaHeHbl Ha CTYMCHUATHIX CKIOHAX MpaBoro 
Gepera p. Bourn, HanpuMep jy I. XBaJIbIHCKa. 

MHOrHMH HCcJIeqOBaTeAAMH YCTAHaBIMBAIOTCA TakxKe PeHeTHYECKHE CBASH 
n@CCOBBIX TOPOL C MOBHOPIALHAIbHBIMH, SaHAPOBbIMH mecKaMH, TOUHO 
Tak Ke, KaK j[aBHO H3BECTHbI relHeTH¥eCKHe MepeXOAbl Ne PHTsAWH AJ bHbIX 
CYPANHKOB BO (PTIOBHOTIALMaJIbHbIe MeCKH. 

OrmeueHHble Bblllle reHeTHUeCKHe CBA3H JICCCOB C THITHYHDIMH ocaaKaMu 
BOJHOFO MIPOHCXOKACHHA NOATBEPAMAalOTCA MaHHbIMH neTporpatbo-MHHepa.lo- 
rHyecKHX HCCe,OBaHHy. 
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Puc. 3. Cxema erpoenus teppacut B loaHHe Pe Born wa yaacrke Mealy roporamn Criapanp wu Npaapiick 


3 raani, 6 — Mepreabyo-o.1KO3aH Toa: 7 = Horpedeumme Nowe, S = norpesonnme {ropiannka; 9 = pactiteqhunle octatkn, (0 —~ pakoBHHbt MOATIOCKUR H KOC TH 
HaqtearenOunie HOPOTM, §5—/00 M — adcoawrime oruerki Teppac. Bepmukasexand cnizdusat annua — CTPYKTYPH@d CKBAKHHa, ¢epmuKaszeHaan npepHsucmax uNuR —- 
— COBPeMeHHHE anioBHarpuble (al), Aenonnarbune fd) u ONOASHeBHe OTAO-KEHHA (dp); Q3_4 Ip, al ~ sepxienetsepraiupe TH coBpemenune (HepacuaeHenHDle) o3epHo- 


— BEDXHEXBAABIHCKHE O3€PHO-aamoauanpHDIe (lal), aetwanaablune (4), ACMOBHAABIO-anmOBHa.DubLe (dail) 4 onoaznespie (dp) orsomenus; QiVn, lal — cpeanexpaawinckiic osepuo- 


O3CPHO-aAMOBHaNDHBe (lal) orroMeRHA; Qiat ped — ateapcKaa torpedenHad mouBa;'Q,at lal — ateapcKue O3€pHO-alaloBuaAbHble oTNoKeHHa; Q . lal, al, — xasapexue 
— GaKHHCKHEe O3€PHO-anAOBHaAbHe OTAOKeHHA: Ny a —cbipTosple oTjoxenua; NV, 2P2 mal— Be|xneatimepouckne AeabTOBbie OTAO KeHUA; N, Pal, mal — HARHC AINE pOHCKHE 
— akMarbitbckHe =MupeKHe (m) u AeAbTOBLIC (mal) oTAOKeHHa; Nakh lal, 1, Ip, al, d, mal — xmteapckne O3¢€pHO-atAioBHarbuule (fal) 

, 


osepane (4), ogepHo-dor0THBe (ip), aantonnanpnpie (as), aeaosuaaLnnie (4) 4 aeapTosne (mal) oraoxwennsa, 
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- ‘Jo HW. JI. Cennenxomy, B. IT. Anahbesy uA. E. Kytienxo ( 1955), _comep- 
3KaHue nopoxoobpasylouyyx MHHepaJlOB B AECCOBLIX Mopomax. lora ui foro- 
BOCTOKa eppomelckou. ‘gacta CCCP ripu6yiustirésibHo cxonHo c ACcOlMdilisi Mu 
MHHEpaOB B JerKOH WH TAKeMOM PpakUHAX H3 JIeHHKOBEIX H- oco6eHHo 
O3ePHO-JIEQHHKOBEIX OTJIOKEHHE. Hanpumep, B W@CCOBLIX Nopowax “PoctoseKoit. 
OO/1ACTH H JIERHHKOBbIX OTWIOMKeCHHAX pationa r. Bonorgn cpeaqH MuHepasos 
TAHHMCTHIX (pak MpeobMamqaer cio fa; OOIMMMH ~MMHepasamMu ABILAIOTCA 
TaKKe KBapl, KaONHHHT, reTHT HM ruzporerut. MW Ho pba PHTebHBIM laH- 
HbIM B, A. ®pauk- Kamenenxoro, W3yuaBllero TOHKHe YaCTHIbl écca peHtT- 
reHOBCKHM MeTOJOM, NéccoBble NopogLt [loposmkpa (KyiOpnuescKad u Capa- 
TOBCKaH O6sacTi) Mu osepHo- JI€MHUKOBbIe (OTJOKeHHA PyccKoii paBHHHEI 
(Bomoroackaa oO6acTbh) HMeIOT CXOAHBIM MHHepanormueckuit cocTaB, | 

C apyrow CTOPOHBI, NpH H3ydeHHH HeOo/IbUOTO KouIMYecTBa o6pasilos 
néccop Ilosoaba ycTaHoseHo CtxofcTBo: TOHKOMUCHepCHOH ‘YacTH JIECCOBBIX 
Nopow, HW rIHHUCTHIX MpocwioeB B TO/MIe O3€PHO-aJOBHAaIBHBIX oTmokenHi, 
@ TakKKe MOPCKHX HM JIMMAHHDbIX XBaJIBIHCKUX WOKOMAaTHbIX TIHH; OHA B OCHOB- 
HOM COCTOHT H3 THApocsoO_ Tila wuwiuTa, a uHOrda H2 MonTMopHawionitTa; 
B KayecTBe TplMecu OOHapyKuBAaIOTCA KBapIL W rugpookucn xKevJiesa. Id 
JaHHEIM, HO VYCHHEIM HMMePCHOHHBIM MeTOZOM (uicc1énoBaHuA i, LG JtéTo- 
poh u M. Q. XatoBoit), HaOsloWaeTcH CXOMCTBO J1ECCOB C MOpcKHMu XB avIBIH- 
CKHMH TIiHaMH HM IJIMHHCTBIMM MpocJoaMu O3ePHO- peuHBIX OTOKeHHK M0 
ACCOUMalWAM Kak JIETKHX, TaK MW TAKeJbIX MHHEpasion. Cpenn jlerKux MiHe- 
pasion XapakTepHo NPHCyTCTBHE TMosepbIx wMnaTOB Hu porosoit OOMaHKH. 
Hapaay c 9THM BEIABUIAIOTCH ¥ PasIHuHA MeKTy ykKasaHHbiMy ropdianit 
B meéccaxX Ha6sonaeTcH HeKOTOpoe yBeHuerne Kap6ouaToB (0 36% D. 
HW MOMEBHIX WMATOB (Ho 25%). Jléccospié nopognt B TlopomxKbe oTautalorcn 
OT Xa3APCKHX AJWIOBHAJIbHBIX PvIHHHCTO- N€CUaHBIX, OTNOKeHHi OTHOCHTEBHO 
MAJIBIM COJepKaHHéM CHIbHO BbIBETPeJIBIX MHHepavioB HM De3KHM yBeunue- 
HHeM NOeBbIX WNaTOB. KpoMe Toro, B J@CCOBEIX NOpomax, Kak H B riln- 
HHCTHIX O8€PHO-péuHbIX OTIOKeHHAX, oOHapykuBaeTca Goyiee BbICOKOe 
comepkaHve HéycTOHYMBbIX MHHEpasOB: omuyora, poroBolt oOMaHKH, 
MMpoKkceHa. 

Pa3iHuMA B MHHepamoOrMyecKOM cocTaBe 4eTBEPTHUHBIX otiomeHuh 
HW, B YaCTHOCTH, éccoB IlopomxKbA NpOABJIAIOTCH MIpevMYylLeCcTBeHHO B KOHUE- 
CTBEHHBIX COOTHOMICHHAX OTAEVIbHBIX PpaKUHH, a TAaKKE TAKEILIX BHIBET- 
pebix MHHepadios. OnHaKo HW 9TH KoeOaHHa B CocTaBe MuHepanoB KONH- 
YeCTBEHHbIX COOTHOWeHHAX pakWwi HeBeMKU HM MOFyT OBITb HCHONIb3OBaHEI 
TOMbKO IPH HaHUHH ee rpaHHll- éccoB Cc APyrHMH OTIOMKeHHAMH. 


Yc0BuA 3anéranna néccopitx NOpoy, HM MX CBA3b C Sieh ou: 


' Hata mpegerapsenva o Maneoreorpaduu avTponorena Hu oO reHesHce 
JIGCCOBBIX TOJIM, OYAYT HeNOJHBIMH, eCJIH He YBA3bIBATb paciipocrpaHeHnue 
JIECCOBbIX TOPH3OHTOB HJIH APYCOB c 9IEMeHTAMH pesbeda. 

Y{sBecTHO, UTO MO CKJIOHaM JOJIMH KPYMHBIX COBpeMeHHBIX pek (Ypaua, 
Bourn, Tlona, T[nerpa, Hecrpa) wu Hwa Bogopa3menax xopouro MpocsexKuBa- 
IOTCA BbICOKHe Teppacbl HAM CTYMeHH-Teppacbl M Teppacbl-AeMbTHI ( Tepacumos 
.4 Mapxoe, 1939), Hepeako: BxoqHUNe B COCTaR JOKOMH CTOKa, HH, 0 Tep- 
MMHOJIOTMH YKPaMHCKMXx HCCMefOBATeNeH, «MPOXOAHBIX JOJHH>. Mocaenune, 
Kak MH’ BCA OMHOOOPasHad CTYNeHYaTaA PaBHMHa B HH3OBbAX yIOMAHYTBIX péx, 
BbIpasoraubl B TOJIMe JIECCOBBIX MOpod. TIpocekuBaHne Teppac-AeNbT, CTy- 
MeHeH-Teppac H WORKO6uH' CTOKa NMO3B6seT yCTaHOBHTb pasate YpoBHa, 
K KOTOPBIM OHH OblWIM OpHypoyenbt. Kosuuectso stax ypopHelt pasiiwuio' Ha’ 


8 Teorpaduyeckuh c6opHuk, Boin. X. 
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pa3HbIX YYaCTKaX, HO OHH MpwypoueHbi OObINHO K OeperoBbIM JIMHHAM BOJO- 
€MOB, O3€PHO-PeCuHbIX pa3JIMBOB C aOCOAIOTHBIMH RBbICOTaMH 15—20 M, 
25—35 mM, 35—45 m, 50—60 m, 80—100 m, 115—125 m, 140—150 m pw 
180—200 om. 

JIOxKONHbI CTOKA, TeppacbI-qeaMbTbl WH CTYNMeCHH-Teppacbl MpeACTaBJAIOT 
coOol B MlaHe YepeOBaHle OFPOMHbHIX OZ3ePOBHIHHIX paciJHpeHHH 1 cy*KeHHit 
HW psi, BeTBAILHXCA MpoToKcB. MutrepecHoO OTMeTHTb, 4TO AANA MO%*KXOHH 
CTOKa HH NpOXOMHbIX JOJIMH, KaK HM MOBEPXHOCTH cCTyMeHel-Teppac, coxpa- 
HAIOT Ha OFPOMHOM MIPOTAXKeHHH OHH HW Te 2#Ke OTMeTKH. B HanOoulee riy6o- 
KHe H3 HHX BDe3aHbl JOJIMHbI COBPeEMeHHbIX pek. Hekotopble u3 102*KOuH Mepe- 
cekaroTca OHHaMH ([loposkbe, JeBpo6epexroe I] puguenposse). Tlostomy 
$b JOJIMHAX COBPCMeHHbIX peK Ha Pycckol paBHuHe HaOJNOMAIOTCA ARE CHCTEMBI 
TeppacoBbIX ypoBHelt: 1) cHcTreMa CTyNeHel-Teppac WAH BepXHHX HaNOliMeH- 
HbIX Teppac, XapaKTePH3YIOINAXCA MOUTH TOPH3OHTAJIbHbIMH YKJIOHAMH CBOHX 
MJIOCKHX NoBepxHocTeH; 2) CHCTeMa HH3KHX Teppac — NoMa c 2—3 cTynie- 
HAMH HM MecTaMH TepBand HasANOMMeHHaA Teppaca —C yKJIOHaMH, —paBHbIMH 
ECTECTBCEHHOMY TaJeHHIO PeYHbIX pyce. COOTHOUIeHHA TePPpacOBbIX YPOBHeH 
B JOHHe coppemMeHHOH p. Boru noKa3aHbt Ha puc. 3. Crynenu-Teppachl u 
HULA JIOKOHH CTOKA CJIOKeHLI C NOBeEPXHOCTH JIECCOBbIMH OTJIOKCHHAMH. 
B cBA3H C STHM CJeLYeT OTMETHTb HHYTOKHbIE PaSMePbl HEKOTOPHIX PeK, MIPO- 
pesaloullHX B CBOHX BePpXOBbAX OOLWIMPHble HHUA JIOMKOHH. 

JIéccopble MOpOdbl H CBA3AHHbIe C HHUMH XBaJIBIHCKHe O3e€PHO-pe4uHEle, 
JHMAHHbIe H MOPCKHe OTJIOKeHHA CKPbIBAIOT HCKOMAeMbIN pelbed OME 
pp. mpa-Bosrn, npa-Ypana, mpa-Jlona, c1oKeHHbI!i MOWIHOH TOME MecKOB 
MW PraJieUHHKOB C JIMH3aMH IMH M cyneceH, NepexoAAINMX B KpOBJe B MbIJIeBa- 
Thl€ CVIVIMHKH, pexKe TVIMHbI; JIECCOBbIe NOPObI 3anOJIHAIOT pH 9STOM ApeBHHe 
lepeyrviy6JleHHble JOJIMHbI B JLOUe€TBEPTHYHBIX Mopogax. Tlostomy o6pmHO 
B OCHOBAHHH GeperoBbix OOPbIBOB H3-NlOA Yyexsa JIECCOBbIX MOpod vw UX Gauu- 
QJIbHbIX A@HaJIOrOB BbICTYNMaIOT Xa3apCKHe WH APeBHESBKCHHCKHE CVJION. 

CBa3b OTA@JIbHbIX TOPH3OHTOB YeTBEPTHYHHIX OTIORKeHHU MH, B YACTHOCTH, 
NECCOBLIX TOPO Cc BRICEMeHTaMH pewbetha OHH ACHO BHAHA B OJMHe 
p. Boaru, Mexiny Crispanbio HW XBaJIbIHCKOM (puc. 3). Kak BHAHO Ha CxeMe, 
3fecb NpeoGamaeT He NPUCJIOHeHHe, a MepeKpbIBaHve APeBHHX OTJOXKeHHH 
G6olee MOJIOJLIMH; MPHWICHCHHBIMH Ke K XBaJIDIHCKHM, Xa3apCKHM H Oouvtee 
JIpeBHUM NoOposaM OKa3bIBalOTCA TOJIbKO BePXHcCueTBEPTHUHbIe H COBPeMeH- 
HbIe QJWJIOBHAJIbHble H O3@PHO-GOOTHbIe OTMORKeHHA. HasoxKeHHbIN, O61eKalo- 
Wii XapakTep 3aJleraHHA Pa3HUHHIX TOIL YeETBCPTHYHbIX OTJIOKeCHHM O6y- 
CJOBNHBACT OTCYTCTBHE IIPAMOM CBA3H Teppac B AOTMHe p. Bosrn c HeoreHo- 
BLIMH H JPCBHHMH YeTBeEPTHUHbIMH OTJIOKeHHAMH. SAecb KHHEAbCKHE OTJIO- 
%KCHHA BbIMOMHAIOT ryO6okve MOHWKeHHA B Me3O030HCKHX M MaJleOZOHCKHX 
nopowax, oOpasyax cuctemy p. majeo-Bovrn. Kunembckue COM MepeKpbiBa- 
JOTCH AKYAPLLWIbCKHMH TpvOpexKHO-MOPCKHMH OCaKaMH, a TaKKe MOILHbIM 
TWIANLOM J[CJIbTOBBIX H O3e€PHbIX OTMORKeuHH anwuepoua. B HervtyOoKHx 9po- 
SHOHHBIX JOKOHHKAX, OasKax, He BbIPAKeHHbIX B COBPCMeHHOM pevIbede, 
3asleraioT SAKHIHCKHe O3CPHO-aJWJIIOBHaJIbHble OTJIOKeHHA. XaBapcKHne aJLIOBH- 
AJIbHbIC MeCKH H O3ePHble MIMHbI 3aNOJHAIOT riyOoKHH Bpes p. mpa-Bovru u 
BMeCTe C aT@IbCKHMH CJIOAMH CJlaraloT TeppacHPpOBaHHbIH pelbed MoH, 
Norpe6cHHbl MOLLHOH TOMNIeH MOPCKHX, JIHM@HHBIX, O3CPHO-peuHBIX H JIECCO- 
BbIX OTJOKeHHM XBaJIbIHcKoro spyca. Jinnuje npa-Bonru He ocrurso AHA 
JOJMHbI Masteo-Bomru H 3HauHTeIbHO MepeyrtyOseHo MoO cCpaBHeHHIo Cc AHH- 
IleM COBpeMeHHOH p. Bourn. 

Kak BHAHO Ha cxeme (puc. 3), BepXHHH ropu3OHT mecca MOKpbIBaeT Yex- 
JIOM pa3JIHYHOH MOLHOCTH MOBePXHOCTb BCeX CTYMeHeH-Teppac, BKIOUaA H 
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HWKHHe HaRMOWMeHHbIe Teppacni. IIbwiepaTbie cyrIHHKM, MH cynecH 9sToro 
FOPH30HTa 3aNOJIHAIOT HEPOBHOCTH pacueHeHHOTO pebeda c HCKOMaeMEIMH 
ONOJISHAMH HW He BbIPaXKeHHbIMH B pejbede OBparaMH; MOROGHHIC ABMeHUA 
ceHuac NPOvCXO_AT B BOROXpaHHMuax (Lannep u Umutenenxuit, 1955)... 

Takum 06pa30M, BepxH¥ TOPpH30HT JECCOBbIX MOpon, Kak H BCH TOIL 
J€CCOB, CIvlaXKUBaeT MCKOMaeMbIi, MECTAMH CHJIbHO M3pe3aHHbIii, MHOFOCTy- 
MeHuaTbi, PAaBHHHHBIM pembed Kak B IloBomxKbe (puc. 3), Tak B HpnKacnun 
HM IIpunonbe (puc. 2). IIpH stom B o6HaxKeHHAX NO OBParaM HU OJHHAaM 
M@JIKHX peyeK HepeAKO MOKHO HaGJIOLaTb YBEIMYeHHe MOLLHOCTH JIECCOBBIX 
TtOPpOA C NOBbIMIeCHHEM MECTHOCTH, 4TO He CBOMCTBeEHHO JeCJIOBHAIbHbIM O6pa- 
30BaHHAM, K KOTOPbIM OObIYHO OTHOCAT JIECCOBbIe NOPOAb Mo NpaBobepexpio 
pp. Bomru u ona. 

KpoMe Toro, cleqyeT yYHTbIBaTh (allHaJIbHble A3MCHEHHA, KOTOpbIe CBA- 
3aHbl C OCOOeCHHOCTAMH QOpM ApeBHero, NOMCTHJalowlero pebetha, c ero 
HEPOBHOCTAMH. OTH H3MCHCHHA MPOABJAIOTCA B CMeHe B TFOPH30HTAaJIbHOM 
HalpaBeHHH OHOPORHBIX TOJIM, JIECCOB CJIOMCTbIMM MeC¥YaHO-TJIHHHCTHIMH 
OTJIOMKEHHAMH JIECCOBHAHOFO XapakTepa HM alee OMHOPOAHHIMH, M@JIKO3SepHH- 
CTBIMH TI€CKAMH C KOCOH HW POPH30HTAaJIbHOH cyloHcTOcTBIO. IIpu stom pesKue 
KOJleOaHHA NMOBEPXHOCTH NOACTHAIOWIAX NOpok OGycOBIMBalOT ObICTpy10 
cMeHy @auui Ha KOPOTKOM paccTonHuH. Mabie M3MeHeHH# peBHero 
pembea BbI3bIBaIOT H MOCTeMeHHbIC, MaJIO 3€MeTHbIC H3MCHECHHA B CcOcTaBe 
ocaKoB, Hallpumep y r. Tanuua wa JiHecrpe u y r. Cpri3spanu ua Bosre. 

B page Kapbepos u B O6HaxKeHuAX Ha Bonre oTMeuaeTca Takaa mocmeno- 
BaTeJIBHOCTb B H3MCHCHHAX COCTABA XBaJIbIHCKHX IUOKONATHbIX MIHH. C nOBBI- 
IN€HHeM JPeBHeli NOBEPXHOCTH MPOHCXOAAT BHIKIMHHBaHHE MpocloesB TIMH H 
3aMelleHHe HX PIMHHCTbIMH MeCKaMH, MbWIeBaTbIMH CYIIMHKaMHW & CymecaMH 
jéccoporo O6uKa C XapakTepHOH OGsleKalomleH, NapaJeNbHOM CKJIOHY CJIOH- 
CTOCTbIO, O KOTOpOH nucas eme A. H. Masaposuy (1935). Sra cnoncrocrp 
XapaKkTepHa JWIA OSEPHbIX MeJIKOBOAHBIX WH JeJIbTOBHIX OTJIOXKeHHH H HanoMu- 
HaeT HOBbI€c OCaqKH B BOMOXpaHuAHMUax. Ha voBbIWeHHbIX yuacTKax ApeB- 
Hero peibeda HaOsloMaeTcA MeHee OAHOPOAHAA TOMA WéccoB, KoTOpad nper- 
cTaB/leHa MaukaMH MepeclaHBaHHA CYIIHHKOB, cynecel Hu MecKoB. Xapak- 
TePHO, 4TO BOMH3H APeBHHX CKJIOHOB, CIOKECHHBIX TWIOTHBIMH TOpoRamH — 
M3BeCTHAKaMH, NeCYaHHKaMH, MeJaMH, MpOcMeKUBAIOTCA TaJleqHHKOBble Npo- 
COH H JHH3bI. Ha MpHCKMOHOBLIX yYacTKaX MOXKHO HaOIOLaTb TakxKe O60- 
ralleHHe JIECCOBbIX NOPOA UH XBaJIBIHCKHX WOKOIaHbIX TMH WedHeM Hu 06- 
JIOMKaMH MeCTHBIX NOpOA, a TakeKe CMe€HY HX THMMYHbIMM AeIOBHAJIbHBIMH 
Pa3HOCTAMH CYyrJIHHKOB H cynleceH méccoporo o6suKa (puc. | u 3). 

B cBA3H C H3JIOKeCHHbIM HaM TIpeACTaBJIAeTCA, YTO OXAPakTepH30BaHHbIe 
BbILMe Ba THA Ppa3spe3OB. JIECCOBbIX NOPOA OTPakKaloT He BO3PacTHble, a (ha- 
IlMaJIbHbIe pasvimunA. BmectTe c TeM CBA3b JIECCOB C O3€PHO-pe4dHbIMH, JIMMaH- 
HbIMH H MOPCKHMM OTJIO%KCHHAMH XBaJIBIHCKOrO ApPyca NO3BoOJlAer Mpeanona- 
raTb, YTO PasBHTHe JIOKOMH CTOKa, CTyMeHeH-Teppac uw Teppac-NeNbT OBO 
CBA3AHO C JICATEJbHOCTbIO JICXHHKOB, JICHHKOBbIX BOXO@MOB H MOTOKOB, 
B KOTOPbIX H OTKJaJbIBaJIHCb MIbIVICBaTO-rJIHMHHCTbIe OCaKH, NOCAyKUBILHE 
MaTepHaJIOM JIA JIECCOBLIX NOPOX. ine 

Ha OcHOBaHHH CKa3aHHOTO MOXKHO CiledlaTb CJIeLYIOWNe BbIBOLEI. 

1. Jléccopble NOPOAL BO3HHKIM NepBoHauaJbHO B BHAe MbeBaTO-rIMHH- 
CTHIX OCANKOB O3€PHO-peyHOrO, JIMM@HHOrO HW BOHO-JIEHHKOBOTO NpOWCxoOM- 
eHua. Onw 3aneraioTr Ha pacuieHeHHOH MOBepXHOCTH APeBHe-YeTBePTHYHIX 
HM JOUETBEPTHYHbIX OTMOKCHHH. OTH JECCOBbIE NOPOABI pacnpocTpaneHbt 3Ha- 
YHTCIbHO WIMpPe, YEM CJIOBHAJIbHbIe OTJIOMKCHHA, KOTOPbIe MPHYPOUCHE! JIM 
K CKJIOHAM H O6o0rallieHbt OGFJIOMKAMHM MECTHBIX MOPON. = ot | 


R* 
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9. Jléccopble MOposbl, Kak HM CJOBHOFIAWWAIbHbIe, G3CPHO-JIEAHMKOBHIC Hi 
JIERHHKOBbIe OTIOHKeHHA Ha CeBepe PyccKOH PaBHHHbI, 3alO/IHHIH ruiy6okHe 
NOHHKCHHA — peYHble JOJIMHbI, OaIKH M OBpar, CHHBEHPOBaB pelbed 10- 
YeTBEPTHYHBIX NOPOA, a HHOFa COBEPLICHHO CKPbIB CTO. 

3 Jléccoppre Mopogbl, oOpasya BMecTe C O3€pHO-peyHbIMH H ApyriMu 
BOMHBIMH OTJIO%KCHHAMH CIIOMIHOH NOKPOB HepaBHOMepHOH MOLIHOCTH, CJla- 
raioT CTyMeHuaTble PaBHHHbl, CTYMeHH-Teppacnl, Teppacbl-TeIbTbl, 2 TakxKe 
jomwkOuHb! cToKa. IlepekppiBaHne HMM ApeBHeyeTBePTHAHbIX OTJIOXKeHHHK, 38- 
NOJIHAIOWLHX XOPOLWIO paspaOoTaHHble MpaOJIMUbl (1pa-Boura, npa-Ypau, 
npa-Jlon u aAp.), o6ycoBIMBaeT HaJIOKeHHbIA XapaKkTep COBpeMeHHOrO 
perbeda Tlopommbs, Ilpukacnua, TIpua0nbst H, BO3MOxKHO, BCel 1O2KHOU 
ojopuHbt PyccKoi paBHHHbl: BepXHHH rOPH3ONT nécca MOKPbIBaeT 3/eCb Yex- 
JIOM HepaBHOMepHOH MOM[HOCTH BCe CTyMeHH — Teppacsl, cmycKaith HW Ha 
HHKHHe HaMOHMeHHble Teppacnl. 

4. Jléccosple MOpOAbl TeHeTHYeCKH CBAZAHbI C JeTHHKOBBIMH WH BOAHO-TEA- 
HHKOBBIMH OTJOXKCHHAMH, a TaKKe C JHM@HHBIMH MW MOPCKHMH OT/MOKCHHAMH. 

5. Hecmotpa Ha MecTHbile pa3JIHdHA, reoMopdosornyeckHe YCJIOBHA 3aJle- 
raHuad W cTpaTurpadwyeckne ocobeHHOCTH JI@CCOBbIX OTJIOHKeHHH Ha TeppHTO- 
pun YkpanHbl MH 10ro-BOCTOKa PycckoH paBHMHbl HMelOT MHOTO o6llero. 

Ha o6mIHOCTh yCAOBHH OOpa30BaHHA JECCOBbIX MOPOA YKaSbIBAaloT maJleOH- 
ToOslOruueCKHe OCTATKH H BelILeCTBEHHbIM COCTaB JIECCOB H HX (ballHaJIbHbIXx 


aHaJIOrOB. 


Ycnosua o6pa3s0BanHa JEccOBbIx NOpoy 


Jléccopble MOpOgbl, Kak ObWIO yKa3aHO BBILIEe, OTIHYAIOTCA OMHOOOpa3sHemM 
coctaBa, uTo u no3sBomMao B. A. Odpyuesy, WM. JI. Cenmeukomy WH Apyrim 
CUHTaTb ZOJIOBbIH MpOlecc OCHOBHBIM IIpOWeccOM néccoo6pa3oBaHna. [Ip 3ToM 
IIPHHHMAIOT, ITO YOXKHOPYCCKHE JIECCHI OO6pa3sOBbIBaIWCh 3a CYeT pasBeBaHHA 
JI@MHHKOBbIX OTJIOXKCHHH. 

B. I. Bongapuyx, (1939; Bongapyyx, Beksauu x Op., 1955), M. B. Bex- 
auy (Bonnapuyk, Bektuu u Op., 1955) uw MHorHe Apyrve UccueqoBaTeJH 
OObACHHIOT OOpasoBaHHe JI€CCOBLIX OPO TVlaBHbIM o6pa20mM eATeJib- 
HOCTbIO BOJHBIX MOTOKOB, a TaKoKe MepeOTOKeHHeM CCaKOS Je HAKOBOTO 
HW MOMeAHUKOBOrO BO3pacrTa. 

TloKa3aTe@bCTBOM CYLLeCTBOBaHHA BOHDIX MOTOKOB H M@JIKOBOAHDIX BOAO- 
eMOB, MepHOMHYeCKH OCYWIABLIMXCHA, ABJAIOTCH MHOFCHHCeHHbIe =HaXOAKH 
B JléccaX PaKOBHH MpeCHOBOAHbIX H Ha3e€MHbIX MOJIJIIOCKOB (Boumapuyk, Bex- 
amy nu gp., 1955). Cpequ mpecHOBOZHbIxX MOJJIOCKOB, BCTpedarouluxcA B JIec- 
CaXx, XaPaKTePHbI yrHeTeHHble, HeLOpasBuTHle, MeIKHEe (DOPMbI, CBHeTeJIb- 
CTBYIOUIHe, BHAHMO, O GOMbINOH MYTHOCTH BOI H O HeOMarolnpuATHbIX YCJIO- 
BUAX B BOJOeMAX, B KOTOPHIX OOHTaIu 9TH COpMBI. Kak npaBiio, yrHeTeH- 
HbIe (OPMb! KHH3Y, B aJVIOBHaIbHbIX MeCKaX, CMCHAIOTCA 6ouee KPyNHbIMH, 
HOPM@JIbHBIMH (popMaMu. Takylo CMeHY (bayH MOKHO HaOwJOlaTb, HalipHMep, 
B BepXaX XA3APCKMX OTJIOKCHHH, Te AMJIOBUAJIbHbIC NECKH M€pCKPHIBAIOTCA 
TBWIeBATBIMH JIECCOBLIMH CYIVIMHKaMH AaTeJIbCKHMH CJIOAMH. 

[lo muenuto B. H. Cyxauesa u 3. K. Tlouroi, ocrarku pactenuli, o6napy- 
*KeHHBIe B sléCcCaX, MOFIM ObITb 3AHECeHbI TOMbKO BOJHbIM MyTeM. K sTomy 
MHeHHIO cKIOHAeTca JI. C. Bepr (1947), KoToppii mpuse OombuIoH CMHCOK 
HaXxONOK B WéccaxX UCKONaeMonw Glopb! WH PayHEl. 

OnHaKko MpOTHBOMOOKHbIe TOUKH 3peHHA Ha NPOWCXOAMCHHe JéCcoB, Ha 
Hall BSA, MOryT ObITh OpraHHyecKH OObeAHHEHI B 30JIOBO-BOAHOH THilo- 
tese. Ham mpeycrapasetca, 4TO MaTepHas MéccoB OTJarasicH MpeHMylllecT- 
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BEHHO B MOTOKaX TaJINX Je@HHKOBHIX BOX, O8€PHO-peyHbIX Pas/iHBaxX H AHM€a- 
Hax. Kpome Toro, B Ka¥ecTBe IIpHMecH OCea/I HU MbWeBaThIh MaTepHaJ! 30J10- 
BOrO MPOHCXOKAeHHA, BOSHHKABLUIHA Np BPeMeHHOM OOcbIXaHHH NpHOpexHOH 
HW M@AKOBOIHOK uactelt BonOemoB. [IpepbIBHCTOCTb B OCaTKOHAKOMIeCHHH LaeT 
npaBo npesnosarath, YTO H OTMOMKeHHbIe B BOE MbWIeBATO-rIHHMCTbIe OCALKY 
NOX BO32eHCTBHEM HOMepeMeHHOrO BHICHIXAHHA H CM@4KBaHHA Mpeoopasosbl- 
Bach B JI€CCOBbIe MOPOAb! B pe3y/IbTaTe BbIBeETPHBaHHA H MOYBOOOpaszo- 
BaHHA yxKe B NepHod cBoero HaKONMJIeHHA. 

MoxXHO HaMeTHTb TPH (a3bl MPOPMHPOBaHHA JIECCOBhIX MOPOL. 

1. [lonroropuTebHad (asa XapakTepH3yeTCA YCHJICHHHIM HAKOMJICHHeM 
ItblJIH BOSYUIHBIM IYTEM BMECTe CO CHeErOM B CBA3H C CYXOCTbIO A@NHAKOBOFO 
KJMMaTa M UIMPOKHM Pa3BHTHeM ITIpOIeccOB BbIBeETPHBaHHA FOPHbIX Nopos 
Ha OTKPbITbIX OT CHela H JIbJa MpOCTpaHcTBax. 

2. Pasa HaKONNeHHA OT/HYaeTCH HaKOMJICHHeM  IIbIJIeBaTO-IIHMHH- 
CThIX OCANKOB B pe3yJIbTATe OTMYYHBAHHA OGOJIOMOYHOTO MaTepHaJla B BOJO- 
€MaX, BO3HHKIIMX B CBA3H C MOTeMIeHHeEM KJIHMaTa H TaHHHeM JI@HHKOB. 
Kpome Toro, B 3TY (Pa3sy MpOHCXOAHT NepeoTo*KeHHe B BOJOeMAX MIbIVJIH, Ha- 
KONJICHHOK SOJIOBLIM HYTeM B TOILE CHera H Jiba. 

3. Pasa RuareHe3sa H BLIBETPHBAHHA XapakTepH3yetca Mpecdpas0BaHvem 
IIbIN@BATO-IVIHHHCTHIX OCAJ[KOB B JIECCOBbIe MOPOAbl B Pe3YJIbTAaTe BbIBeTPH- 
BaHHA, a TakKKe NOYWOOOpa3s0BaHEHA. 

Ilo HallieMy MHeHHIO, Neppax, NOATOTOBMTeIbHaA (pasa npeocblalana 
B Ne€pHOA MaKCHM@abHOH CYXOCTH JICRHHKOBOIO KAMMATa, KOT a NpOwCXOAHO 
ycHleHHoe pa3BHTHe JbA0B. ITpespalienHe BOAHbIX MACC B JIeM CO3MaO yCO- 
BHA JIA HHTCHCHBHOTO pa3BeBaHHA H HaKOIWIeHHA MblIH (O6pyges, 1948). 
TIpu 3sToM 6arogapaA cMOcOo6HOCTH MbWIHM OCaKAaTbCA BMeCTe CO CHeErOM H 
3aKPeNAThCA Ha MOBePXHOCTH CHera H Jbda B (*ha3y HapacTaHHA JIbLOB. 
HaKOMNeHHe MbIIH JOCTHTIO, MO-BARHMOMY, Oo/bUIHX pa3sMepor !. 

B 3TOM OTHOUIeHHH UHTepecHo mpuBectH HaOwiogenua T. Ji. Puxtepa 
(1948), KOTOpbIH NHCaa: «...MbiIb, OCeqalolWad BO BPeMA ROKAA, Yepes 
HeCKOJIBKO YUACOB MOCIe BHINaeCHHA WH BhICbIXAaHHA MOUBbI BHOBb MOKET ObITb 
NOAHATA BeTPOM B BOSZYX» (cTp. 13—14). [Ibi xe, oceBiliad Ha cHery, 
3akpemiserca JO NOMHOrO CTaHBaHHA CHera H NpocyixakuA nouBbl. «AacTHuku 
NIH, MOMNawad Ha NOBEPXHOCTh CHEKHOFO MOKPOBA, HAlPeBaACb COJHEUHbIMH 
yiaMu, ObICTpO NorpyKaloTcA B TOVNILY CHera, roe H BMep3aloT B Hero. IIpuH 
TaAHMM CHera MbWIeBaTWNe YaCTHIb! CHOCATCA TaJIbIMH CHerOBbIMH BOJaMe 
B PyUbH H PeKH H OTJIaraloTca BMeCTe C APYIHM aAJJIOBHAaJIbHbIM MaTepHaJiOM. 
HIH BMecTe C BOJ@aMH, BHHTbDIBAIOWIMMHCA B HOYBY, BMbIBaIOTCA B BepXHHe 
con nous» (Puxtep, 1948, crp. 13—14). Takum cnoco60m Mor.IM ONOJHH- 
T@NbHO OOOralilaThCA TIBWIbIO, NO HaWIEMy MHEHHW, JICRHHKOBbIC, BOZHO-JIed- 
HHKOBhIe H O8@PHO-peuHble OTMOXKeHHA B MOMCHT HX COpa30BaHHaA. 

YuHTbIBaA HaXOKMeMHE YACTH MHOFOAPYCHOH TOMLIN JECCOB NOX MOpeHOH 
B IIpuzHenposbe H B ApyrHx Mecrax PycckoH paBHHHbl, HavasiO HaKOMWJIeHHA 
JI6CCOBOFO MaTepHasa (BOAHLIM MYTeM), BEPOATHO, CAEAYeT CBASBIBATb C KOH- 
LOM Xa3apCKOH 9SIMOXH, T. @. C OKOHYAHHEM (ba3bl HACTYMeHHA H HapacTaHHA 
Abhop (C M@aKCHMYMOM OJiegqeHeHua). IIpucytcTBHe B KPOBJe Xa3apcKOlt 
TOJINIH NECCOBLIX NOPOD, MEPeKPHITHIX HCKOMAeMOH NOUBON C OPYAHAMH H ay- 
HOH MOSBOHOUHBIX MYCTbepCKOrO BO3pacTa, YKa3biBaeT, ITO B KOHIe xasap- 
CKOH, HW JIMXBHHCKO-JHEMPOBCKOM, 3MOXH BOJHO-JIEMHHKOBNe MOTOKH HH 


1 ABTOp MpHepxAHBaeTCH B3rIA0B O06 OAHOM OegeHeHHU R YeTBEPTMYHOM NepHore 
C A2BYMA @a3aMH pa3BHTHA: caso HapacTaHHA Hu (ba3z0h TaAHHA JbLoB. YKagaHune: 
BSFAARAL BPA JH MOMHO CUNTATh O6OCHOBAHHEIMH. (Ped.). 
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OU3EPHO-PeyHble Pa3JIMBbl WH JIMM@Hbl, BOSHHKUIMe Ha MecTe JlOJIHH peK lpa- 
Bourn, tipa-Ypana, npa-Jlona, mpekpaTuau cBoe CyUlecTBOBaHHe, MpeBpaTHB- 
iuCb B OCTaTKH O3ep H OovoTa. PasBuTHe JIe@qHUKOB B aTeJIbCKOe BPDeMA 
CO3al0 YCOBUA JIA (POPMHPOBAHHA MOULWBIX HCKOMAeMbIX N04UB Ha MOWMax 
B ipafOHHax, rhe cewicd MycTbepcKHi uemoBek. I]pumMeHHtTesbHO K yCJI0- 
BHAM OJIeeHeHHA MepecTpowsuch dsopa u dayna. I[peumymtecrBeHHoe pa3- 
BHTHE NOJIYIMAH BHAbl pacreHHli HU 2KMBOTHDIX, HanOoNee npHcnocob1eHHbIe 
K CYPOBbIM YCJIOBHAM CYLLECTBOBAHHA B JaHAWadTe WCCAKINHX pyceJl H O3ep 
(Tpomos, 1948; Bepemarny, 1953; Kunuanu, 1954). K Keoniy xasapcKol 
3m0xn, mo, MHenvio M. T. Kunmatu, pacTuTesibHplt NCKpoB mpHodpes Sowee 
olpeseeHHbIit xapaktep. Bo BpeMA TadHHA JIbqOB, BO BTOpylo da3y osene- 
HCHHA, B YCIOBHAX JWIMTeJIbHOrO MOTeMJIeHHA H WWHPOKOrO OOBOAHeHHA MeCT- 
HOCTH H3-NOM Jiba H CHera BbITaHBaJl WH BBIHOCHICA MJIOBHOMIAIMaAbHbIMH 
BOMaMH BMeCcTe ¢ NeCK@MH IIblJe@BaTO-rJIMHHCTbIM, TOHKO OTMYYeHHbIH MaTe- 
pal; B MOC@RHCM OCHOBHY!O YaCTb COCTABJIAJA, MO-BHAHMOMY, IblIb, MIpH- 
HECCHHaH PaHee BeTPaMH HU OTJIOMKeHHaA B TeJle JIeMHAKa BMecTe CO CHeroM. 
Takum o6pa30M, (a3a aKKYMYJIAUHH MbWIeBATO-rIKHHCTbIX OCAAKOB BOJ- 
HbIM IlyT@M, M0-BHJLMMOMY, MO2%KeT ObITb OTHECeHa K KCHILY Mepnosa HacTy- 
nana, HapacTraHus JibsoB Ha Pycckou paBHve. Ona NposomKalach TakxKe 
BO BPeCMA OTCTYMAHHA JIeEHUKOB, UX TaHHHA H WIKPOKOLO OOBOAHeHHA MeCT- 
HOCTH B CBA3H C JWIHMT@JIbHbIM H S3HAUHTEJIDHbDIM MCGTeMIeHHeM KJIMMATA. 
Oyuako MHorosipycHoe cTpoeHHe JI€CCOBbIX NOPOA HW NOAEMeHHe CpeAH TOIL 
H€CCOB HCKOMAeMBIX TOUB YKa3bIBaeT HA NePHOLMIHOCTh B OOPasoBaHHH JIEC- 
COBLIX NOPO Ha MepepbIBbl B TadHHM JIbJOB, CBASAHHbIe © KOJeOaHNAMH 
KIMMaTa. TaKHX CMeH ObIIO He MeHee TpeX, NPH4YeM CaMbIH KPYNHbIH Mepe- 
giomM B OOcTaHOBKe Tloposbkba Hu II pukacnnaA, BHAWMO, IIPHXOAMICH Ha KOHEIL 
xa3apcKol anoxu. B aTewbcKoe BpeMH B CBA3H C YCTAHOBHBINAMCH MOXOJI0- 
anueM 3aBeplIHOCch (OPpMUpPOBAHHe HWKUAX JIECCOB HM HCKOMaeMOH MOUBDI 
€ MYCTbePCKHMH OPYAMAMH UH (ayHoOlt MO3BOHOUHBIX. C HayaJIOM XBaJIBIHCKOrO 
BeKa HaCTYNWa HOBaH 3MOXa, KOra WH OTOMKMIIMCb MbIIeBATO-FIMHHCTHIC 
OCaNKH; noclerqHHe Obl MpecOpasoBaHbl B JIECCOBbIe MCPObI BEPXHHX FrOpH- 
ZOHTOB, 3aJleraloulHe HeMocpeuCTBeHHO Hal HCKOMaeMOH HOUBOW C MyCTbep- 
CKHMH HaxoykKamu (cToAHKa B OaiKe Cyxaa Meyetka y Cramnurpama). IIpu 
9TOM, CYAA TO MepeKpbiBaHMio (BHYTPH BepxXHeH TOMLIN) MOJOAbIMH JTeCCO- 
BLIMH FOPH30HTaMH GOuylee APeBHHX, OOBOAHeHHe, a CJIeMOBAaTCJIbHO, HM MOTEeM- 
neHue KlMMatTa VW TasdHHe JIbOB K KOHUY XBaJIbIHCKOrO Beka, OblJIO Mporpec- 
cupyrouuim. TlosToMy Bps, JH MO2%KHO YBA3KIBATb JIECCOBbIe TOPH3OHTbI, WI 
APVCbI, C OJeCHCHHAMH, a HCKOMAeMble MOUBbI C Me2KJICMHHKOBbAMH. 
~~ Ha ocHoBaHuH MaJIeOHTOJIOrTHYeCKHUX H AapXeOJIOPHYECKHX OCTATKOB H CO- 
crapa méccoB H MOpeH ycTaHaBJIMBaeTcA OOUIHOCTS yCOBHH OOpa3z0RaHHA JeC- 
COBbIX MOPOA H OJHOBPeMEHHOCTH TeoMOrHyecKMxX COObITHH B YeTBePTHYHOM 
nmepHoge Ha Pycckol paBHuHe. Tak, CxOfHOe CTPoeHHe UCTBEPTHYABIX OTIO- 
Kenn B Gaccefinax J[Henpa, Jona uw BoJIrH BbIABJINCTCH IPH CpaBHeHHH 
reouOrH4ecKHX YCJIOBUH 3AXOPOHEHHA MYCTbepCKHX OpyAHH uw PayHbl B OaKe 
Cyxan Meuetxa (y Cramuurpaga) c MyCTbepcKHMH Haxodkami Ha A30BCKOM 
no6epexbe (y Becceprenosku) u ua J[Henpe (y Cr. Kogaka). Ha ocHopanuy 
NauHbIX apxeodwornH u maseontomoruu VW. JI. Coxoncsckui (Bongapuyk, 
Bexauu'n mp., 1955). npuiien kK BbIBOAy, UTO EccoBbIe NOpoAb 3anaqHoL 
yvactH YCCP onvioKHANCb B CPaBHHTe@JIbHO KOPOTKOe EPeMA, BePOATHO, He 
paHbllie Hauasia MaKCHMaJbHoro (puccKoro) ovieqeHeHHa. MuTepecHo oTMe- 
THTb, TO apxeosor A. I]. Uepnanu, H3ytaBiuMi CTOAHKU, 3aXOPOHEHHbIe 
B méccax YkKpaHHbl, OlleHHBaeT BPeMA, B TeYeHHe KOTOPOFO MPOHCXOMMJIO Ha- 
KoMIeHHe wéccoBoro MaTepHata, B 30000 ver. Ilo HaliumM npezcTaBseHHaM, 
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AKKYMYJAUMA MbWICBATO-rIHHHCTbIX OCaKOB, HO-BUAHMOMY, MpoOuKalacb 
HONbWe, CCH HCXOLHTb H3 MpeANOMOKeHUHA, YTO MYCTbEPCKHH JTAaN HW KETO 
MaJleOJIHTa OKOHYHICA OKOVIO 50 000 mer TOMy Ha3aq; aKKYMYJIAILMA 2%Ke MEc- 
cOBOrO MaTepHasa mpekpaTumacb 10 000—12 000 ner Tomy Ha3aq. 

@PopMHpoBaHuve MNOKPOBA JIECCOBbIX OCAAKOB MpOHCXOWIO B TeCHOM CBA3H 
He TOJIbKO C KJIHM@THYCCKHMH OCOGOeHHOCTAMH JICQHHKOBOTO H NOSAHeeLHH- 
KOBOrO BpeMeHH, HO H B 3aBHCHMOCTH OT ABHKeHHH 3eMHOH Kopp. Ilo-Buay- 
MOMY, OO6pa30BaHHI0 OOLWIHpHOrO NOKpoBa JIECCOBbIX Mopoy Ha PyccKkow pas- 
HHHe CHOCOOCTBOBAaJIH KPpyNHble H3MeHeHHA B pexHMe UepHomopckoro 6ac- 
celHa, KOTOPble MpOHCXOAWIH Ha TpaHHlle KapanrarcKoH WM HOBOSBKCHHCKOH 
9nox u koToppie A. J]. Apxanrespckum wu H. M. Crpaxcspim (1938) o6bsc- 
HAIOTCH Kak KJIMMaTH4eCKHMH, Tak HM TeKTOHHYeCKHMH NpHunHamu. Hanpu- 
Mep, B pe3yJIbTaTe NOAHATHA AHa BocdopcKoro npomuBpa UepHoe mope mpe- 
Bpalllaiocb B 3AMKHYTHIM GOacceHH, OCoOeHHO B MepvHoy TaAHHA JIEMHHKOB 
Ha PyccKoH paBHHHe, KOrfa BNaaBlUve B MOPe PeKH MepeNOJIHAJIMCh TaJIbIMH 
JI@(HAKOBbIMH BOJaMH. 

Ha KosleOaHua ypopHa Uepuoro u A30BcKoro Mopel B Mepwog Hakonuie- 
HHA JIECCOBbIX OcaqKOB ykKa3blBamH B. WH. Tpomos (1948, crp. 36—40) u 
B. A. XoxsopkuHa (1940), u3yuaBiime pa3pe3bl MpHMOpcKHX Teppac y TaraH- 
pora u PocrosBa. OTH Teppachl IpHHadexKaT K THITY HaJlOXKeHHbIX, T. €. OOpa- 
30BaJIMCb B YCJIOBHAX MOCJIEQOBaTeIbHOrO NOBbIMeHHA 6a3uca spo3HH. O 3Ha- 
UHT@JIbHOM TObeMe YypoBHA Boz] B UepHomopckom GacceliHe CBUeTeJIb- 
CTBYIOT TEPPACHI-JeJIBTbI, CJIOMKCHHbIE «KMOKOTATHbBIMH» JECCAMH B HH30BbAX 
p. Bvra, J[Henpa, a Takxxe Jlona. U3yyenue mpumopcKux Teppac Ha A30BCKOM 
nmo6epexbe H B IIpuKacnuu, a TakxKe Teppac, COCTABAIOINHX OLHOOOpa3sHy!o0 
TIJIOCKO-CTYMeH¥aTy!lO PaBHHHYy B HH30BbAx pp. Jlouna, Bourn u Ypaia, No3Bo- 
JiaeT TpefAnouaraTb, YTO ToAbeM BOABI Ha MecTe UepHomopcKoro-Kacnuu- 
ckoro 6acceHHa HW yCTbeB Ha3BaHHbIxX peK ocTuram we mMeHee 80—100 Han 
COBPeMeHHbIM YpOBHemM Mops. Ha cywecTBOBaHHe O6IUHpHOrO BOsOema, TAK 
Ha3biBaemoro Bowrapckoro 6acceliva, Ha MeCTe pacliMpeHua AOAMHE Bonru 
K cepepy oT Camapckonr Jlyku yka3bipan euje H. A. PonosxuscKkuit. B nasb- 
Heltiem A. H. Ma3apospuy (1935) oTHec ocanku u topmupoBaHue pebeda 
s BowirapckoH KOTJIOBHHe K puccKomy BpemeHH. [loqo6Hyio KOTMOBUHY K FOTy 
oT Camapcxkoit Jlyku, OTKpBITy10 K tory, K Kacnuw, siipzenua VW. 1. Tepacumos 
{Tepacumos u Mapxos, 1939), Ha3BaB ee Caiprospon. MW. I]. Tepacumos cpa- 
3bIBaJl Teppacbl Bovrn c xBaJIbIHCKOH TpaHcrpeccueli Kacnuackoro MOpA u 
cba3aMu HOBelIvero NOHHKEHHA YpOBHA Mops. B HacTosllee BpeMA HaKo- 
M1HJOCb JOCTATOUHO AOKA3AaTeEJIbCTB, NOATBEPXKTalowlUx coo6paxenna H. A. To- 
JopkuHcKkoro, A. H. Ma3aposuya u HW. II. Pepacumospa. O6ulupHpi 3amHB 
XBaJIbIHCKOrO MOPS! Ha MecTe JOMHHbI Bourn pacnpoctTpaHAJIcA WasleKO BBepx 
TlO WOIMHe, ceBepHee r. Ky6pllieBa, CMeHAACb B ycTbe KaMbl OrpOMHbIM 
O3€PHO-peyHbIM pa3iHBOM. IIoq0OHBIM 3a1HB CYyUIeCTBOBaI B XBaJIbIHCKOe 
speMA B OuHHeE p. Ypana. Mmetouuecd WaHHble NO3BOJIAIOT MpesANoaraTh 
CylUleCTBOBaHve TaKOrO 3aHBa Ha MecTe JOMHEI p. JloHa; 3auB 3TOT NOD- 
Mpa MOTOKH TaJIbIX JI@EMHHKOBbIX BOD, O6pa3syxA O3ePHO-pedHble Pa3JIHBbI 
(Topeukui, 1953; Tpomoer, 1948). Tlo-suqumomy, B To »%xe BpeMa Obia 
3auTa W wupokad (g0 90 KM) gomuHa p. LHenpa u [lomecbe, Ha 4TO yKa- 
spipamu B. JI. JIuuxos, B. T. Bonzapuyxk u gp. 

VM3yuenne cTynmeHel-Teppac HW JO#KOWH cTOKa H B3aHMOOTHOWeHHH Ux 
Cc pacnpocTpaHeHveM NOKpoOBa JeECCOBbIX NOPOD NO3BOMAeT NPeANOJORUTH, YTO 
B KOHIMe 3MOXH HaKOIJIeHHA JIECCOBBIX OCAQKOB 4 OOpasoBaHHA cTyNMeHyaTOrO 
COBpeMeHHOrO pevibedba tora PycckoH paBHHHbl NpOH30WIH KpyNHble H3MeHe- 
HHA B CH3HKO-reorpaduyeckoh o6cTaHoBKe. IIpu stom ABHKeHHA 3eMHOH 
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a a ee ee 


KOPbI, MPOABHBIUHeECH Ha lore B OOMACTH abnulickoro oporeHe3sa B KOHUe 
HOBOYETBEPTHYHOH 3SIOXH, BbI3BaIM GObICTPbIH cna Bob! B HoBodBKCHHCKOM 
H XBaJIbIHCKOM O3€PHO-MOPCKHX OacceliHax H MpPHBeH K pa3s06uleHHIo Ux Ha 
YaCTH, a MO3%Ke — K BTOPKeHHIO CpeTH3EMHOMOPCKHX MCPCKHX Bor B UepHo- 
MOPCKy!0 BNaHHY HW BOZ3HHKHOBeHHIO J[HeBHeYepHOMOPCKON TpaHcrpeccuu. 

C Apyroit cropoubl, 3Ha4dHTeIbHOe MOTeMeHHe KIMMaTa B KOHLe HOBOUeT- 
BePTHUHOH 3NOXH MpHBeIO K HC4YeSHOBeHHIO JIeQHHKOB Ha PyccKoH paBHnHe 
HM MOHHKeHHIO B CBOIO OUeperdb Oa3nca 9po3HH B UepHomopcKom uw Kacnuit- 
CKOM OacceiHax, T. e€. K OCYHICHHIO MeCTHOCTH M CC3,aHMIO YCAOBHA An 
BO3OOHOBJIEHHA PeYHOH CeTH, K OKOHYATeIbHOMY O*OpMJeHHIO JOMHH coBpe- 
MeHHBIX peK Ha PycckoH paBHHuHe. ITO ycMes0, BEPOATHO, OTPa3HTbCA Ha ycH- 
JIGHHH TIPOWeCCOB BbIBETPHBaHHA H MOUBOOOpa3s0BaHH, OCObeHHO B MoOCcJe- 
JI@MHHKOBYIO 3NOXY, KOra CHOBA CTaJla NPOABJIATbCA MOUBeEHHO-KJIHMaTHYe- 
CKaH 30HaIbHOCTb Ha WIMPOKHX MmpocTopax. 

M3 Bcero H30%KeHHOFO BHHO, UTO OTJOMKeHHE MH PacpemeneHve ONHOPOL- 
HOro MIbleBaTOTO MaTepHadla B JIECCOBbIX NOpoOzax, Kak Oco6oH daluv BOAHO- 
JICMHHKOBbIX OOPa30BaHHH, OMpeeAIHCb B KOHEYHOM cyeTe He LApPKy Auer 
BO3YIUHBIX MaCC, @ Ppe€KHMOM BOJHO-JI@QHHKOBBIX MOTOKOB, O3€PHO-peyHbIx 
Pa3JIHBOB H NOJIOMECHHEM YPOBHA BOAbI B JIMMaHaX, OKPyKaBIUHX ABAJIBIHCKOe 
H HoposBkcHHckoe o3epa-Mops. Kpome Toro, HakomweHve Jéccopbix nmopod, 
KaK CyOaKBaJIbHbIX OCaJKOB HaXOJWJIOCb B 3€BHCHMOCTH OT O6bIIbIX OCO6eCHHO- 
cTeH MeCTHOrO pesbeda. B cBx3H C 3THM TlaBHeHUIHMH reHeTHYeCKHMH TH- 
NaMH OCaKa B TOJIILe JIECCOBBIX MOPOL ABJIAIOTCH O3ePHO-aJJIOBHAaJIbHbIe, 
MOMMEHHO-MaBOAKOBbIe OTJIOKeHHA, a TAKKE JIMMAHHbIe, JebTOBbIe HW IpH- 
OpexKHO-JIMMAHHble, OSEPHbIe M@JIKOBOAHbIe OOpa3soBanns. JlenwBuasbyple # 
OOMOTHO-aJIIIOBHaJIbHbIe OCANKH HMeIOT OFpaHvyeHHOe pa3seHnTHe, NpHyueM nep- 
Bbl€ X4PaKTePH3YIOT YUACTKH CKJIOHOB. 

OHOBpeMeHHO C aKKYMYJAWMeH MbeBaTO-IIMHHCThIX OCaKOB CO3qaBa- 
JIMCb COMPAXKEHHbIC C HAMH (POPMbI pebe*a, KOTOPbIe ABJIAIOTCA CYLIECTBeH- 
HbIM 3JIEMCHTOM B COBPCMeCHHOM CTYINeHYaTO-paBHHHHOM pedbede tora H 1wFr0- 
BocToka Pyccko# pasBHuHb. TlocnenqHu HajoxKeH Ha ApeBHH pened, 
KOTOPbIM CKPbIT MO MOUWHOH TOME JECCOBLIX NOPOA H JIHUIb YaCTHYHO 
OTNpenapHpoBaH aOpa3veh HW Spo3sHen. 

IlostoMy HeOOXOAHMO Pa3JIH¥aTb 3eMCHTHI COBDeMeHHOrO pewpeda oT 
PpeBHHX WCKOMaeMbIX (opM pesbeda. [pu 3sTOM 3/IeEMeHTbI COBPeMeHHOTO 
pembetba He BCerfa CJIeAYIOT HCKOMAeMBIM CPopMaM, Tak KaK ABJIAIOTCH CaMO- 
CTOATCJIbHDIMH OOPa3s0BaHHAMH HM HMEIOT CBOIO HCTOPHIO pa2BUTHa. 

Takum o06pa30M, HCXOQHbIM MbIIeBaTO-IIMHUCTbIM MaTepHasl B JIECCOBBbIX 
nopowax OTJaraicA MpeHMYLIECTBeHHO B JIe,HHKOBOe BPeMA, MO HallleMy 
MHEHHIO, B KOHIe a3bl HACTYNJICHHA JIbOB Ha Pycckyl0 paBHUHy H B OCO- 
GeHHOCTH B (a3y TaHHHA JIbAOB, KOra PeKH, MpeBPaTHBILIHCh B O3ePHO- 
peyHbie Ppa3vJIMBbl, HeCIM K Ory MYyTHble BOAbI. MomxHO MpegnosaratTbh, 4TO 
B MGCJIeJIeHHHKOBYIO 3MOXY, B Mpolecce pa3BuTHA pewbeda WH peyHOH ceTH, 
JIECCOBbIE MOPOAbI MOPIH OKOHYATeJIbHO CC(OPMHPOBAaTbCAH U3 CYOaKBaJIbHbIX 
NbIVIEBATO-rIHHHCTbIX OCAAKOB MOA BJIMAHHeEM BBIBETPHBaHHA H MOYBOOOPa3z0- 
BaHHa. 


JlutTepatypa 


Apxanreabpceknit A. J. uw H. M. Ctrpaxos (1938). Teonornyeckoe crpoenue 
H HcTopHa pa3ssHTHa UepHoro Mops. H3g. AH CCCP.—bBepr JI. C. (1947). Kaumar 
H Ku3Hb. Teorpapu3szat.— Bonu gapuyk B. I. (1939). O amécce tomnow uactu Pycckoh 
PpaBHHHH. Cos. reonorua, tT. IX, Ne 8—BoungapuyKx B. YT. M. ® Bexany, 
HW. JI. Cokonoscekuit, (1955). O6utne nonoxwenua. Tlyrepogutenb aKcKypcHi coBe- 
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LWlaHHA mo JéccoBbiM nmopomam YCCP. Kues.—Tepacumos HM. Il. u K. K. Mapkos. 
(1939). Jlequukopiii nepHox Ha Teppntopun CCCP. H3n. AH CCCP.—Topeaos C. K. 
u 10. A. MemepsaKkos. (1954). Teomopdonornua u HoBehilad TeKTOHHKa pafiona cTpon- 
TembcTBa CTamHHrpadckoro rHApoys3via. We VUuct. reorpabun AH CCCP. Martep. no 
reomopdow. nu naseoreorp. CCCP, sam. 12.—lopeuxunh VF. H. (1953). O naneoreo- 
rpadun [IpHasoppa wu San. IlpuHmManpupa B y3yHpapcKo-rapkaHCKH uw G6ypTaccKHit Beka. 
Bonp. reorpadun, c6. 33.—T puxmenkxo M. H. un A. WH. Konres, (1955). Matepnaan 
K CTpaTHrpadHn TeppacoBbixX OTOKeHHH AONMHE! Born y cena [IpuBomxKpa. Tp. Bo- 
pOHeEXKCK. roc, yHHB., T. 39, c6. reon. cbax., Xappkospn.— T pomos B. VW. (1948). Wasaeouto- 
wslorMuecKoe H apxeO/orHyecKoe OOOCHOBaHHe CTPaTHrpa@HH KOHTHHEHTAJbHbIX OTOMKeHHH 
YeTBEPTHYHOrO NepHosa Ha TeppHTopHH CCCP (maekonuTaiomne, naneonut). Tp. Wuct. 
reo. Hayk AH CCCP, spin. 64.—-Kunuanu M.YP. (1954). Matepnan K naneoreorpapun 
Zlappuncko-Ypasbckoro paHoua cesepHoro ITpukacnua B naMoleHoBOe H YeETBEpTHYHOe BpeMaA. 
(Aptopedepat). JI.—JIpicenyko MII. (1949). O Mexannyeckom (3emMeHTapHoOM) cocTaBe 
néccoBbix rpyHTos. JIAH CCCP, r. XIX, Ne2—Masaposuy A. H. (1935). Crpaturpadpua 
YETBEPTHYHEIX OTMOKeHHH CpeqHero [lopomkba. Tp. Kom. no w3y¥. ueTsepT. nepxona 
AH CCCP, Tt. 4, shin. 2--Muaanoscknuit E. B. (1935). Manouenosite nu yeTsepTuuHne 
oTNOxKeHHA CpispancKoro paioua. Tp. Kom. no u3y4. yeTBepT. nepvona, T. 4, Bhin. 2.— 
Mypatos M. B, (1953). O6 ycnosuax o6pasopaHHA CYyrIHHKOB B YeTBeEPTHUHOM NepHore. 
Bion. Kom. no uayy. serpept. nepnoga, Ne 19.—HuKkoaaes H. HW. (1937). O sospacre 
YeTBEPTHYHOR BOKCKOA ayHH MdleKonHTaiomux. Bionn. MOH, org. reonornau, tr. XV, 
nan. 6—O6pyues B. A, (1948). Jlécc kak ocoOHA BHA NOUBHI, ero reHe3Hc H 3aza4aH 
ero H3yueHHA. Biona. Kom. no u3y4. uerBept. nepnoga, Ne 12.—O6pyues B. A. (1955). 
Hopnle pa6oTn mo wméccy (o paGorax H. JI. Cenneuxoro u B. II. Ananbespa). Hsp. 
AH CCCP, cep. reon., Ne 4—Pa6uenkos A. C. (1955). K ponpocy o nponcxoxgeHHn 
mécca YkpavHbl B CBeTe MHHepaviorHyeckHx jaHHElx. Biomm. Kom. mo u3y4. YerBepr. 
nepuoga, Ne 20—Ceagnenkunit H. 7, B. . Ananbes nw ALE. Kyweuxo. (1965). 
JleqHHKOBLIe OTJOMKeHHA Kak HCTOWHHK éccoBok mun. Bian. Kom. no uayy. wersept. 
nepHona, Ne 20.—Cokomnos H. H. (1955). OcoGexnoctn penbeda cesepo-3anaga Pyc- 
CKOH paBHHHH HM HX BJHAHHE Ha JaHAMadtH. C6. «<Iamatn JI. C. Bepray, Msn 
AH CCCP.—XoxaopKxuna B. A. (1940). Teppactt Asoscxoro no6epexba MexX]Y 
Pocrosom u Tarauporom. Tp. Hct. reon. nayx AH CCCP, sam. 28, cep. reon., Ne 8. — 
@iopoH P. (1955). Baenesue B reonormo H rHgporeonormio Typunn.— aHuep E. B. 
(1951). AamosHh papHHHHBIX pek yMepeHHOTo mogcd H ero 3Ha¥eHHe Aa NOSHAHRA 
sakOHOMepHOcTeh oe CHHA H OPMHPOBAaHHA aOBMaIbHEX cBHT. Tp., Mucrt. reon. HayK 
AH CCCP, spin. 135, cep. reow., Ne 55.— Uf anuep E. B. u A. a MmMmenveukna. 
(1955). K sonpocy 06 a6pa3uu Geperos Bogoxpannaum. C6. «Bonpocut H3yYYeCHHA MO13eM- 
HBIX BOX H HHMEHEPHO-reodorHveckHex Mpoueccos», v3. Mock. reou.-pa3een. HHCT. 


sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 


sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 


1998-T —E Or PA®H YE C K H C BOP HH K.X 


TEOrFTPA®HVYECKOE OBWECTBO COND 3A CC P 


HW. H. CADPOHOB 


TEPPACbI KYBAHH 


B nocaenuue romp (1948—1952 rr.) aBrop mpoBoyus reomoro-reomop(po- 
AOTHYeCKHE HCCJI@AOBaHHA Ha TeppHTOPHH ceBepo-3anagHoro KarKa3a. OAHHM 
H3 HTOPOB STHX HCCeROBAHHH ABHJIOCb YTOUHeHHe HSBECTHbIX B JIMTepaType 
cTpaTurpatbwyecKHx cxeM Teppac p. Ky6aHu (Kotecnuxos, 1932, 1933; 
Mupunuk, 1928; Peturapgz, 1929, 1936; Coxonos, 1930) u nameoreorpaduue- 
CKHX YCIOBHH HX POPMHPOBaHHA. 

B HacTosuleH CTaTbe W3JlaraloTCH HOBbIe WaHHble 0 Teppacax p. Ky6auu, 
BLIACHACTCH HX OTHOIeHHe K TeppacaM HanG6ouvlee KpynHbIx npuToKoB Ky6ann, 
UpeBHeleXHHKOBLIM MOpeHaM ouMHE! p. Te6epabl, NMOKPOBHbIM CyrIHHKaM 
H IVIMOUCHOBbIM KOHTHHEHTAJIbHBIM OOpa3s0BaHHuAM 3anazHoro IipeqkaBKa3b_a, 
MIPHBOMMTCH CXeMa KOPPeJIAWHH HOBCHLIHX KOHTHHCHTAJIbHbIX OTJIOXKeHHH CH- 
cTeMbl Ky6aHv H jelaloTCA HeKOTOpble OOWHe Masleoreorpa*uueckue BbIBOLBI. 

IIo p. Ky6aHu mpociekupaetca DecaTb HaaMouMeHHbIx Teppac (Tab. 1), 
OObCNHHCHHBIX B Be CepHu: cepHio Hu3KHX Teppac (V—VII) c orTHocuTelb- 
HbIM IpeBbllleHHem oT 1—2 yo 30—35 m wv cepuHio BbIcoKHx Teppac (VITI—X) 

Tao6anua 1 
_ OTHOCHTeNbHbIe BBICOTHI (B M) HafNOHMeHHBIX Teppac p. Ky6anu 


YuacTKH PeKH 


—» 











HomeukKaJatypa H 
Teppac Yepkecck a ApMaBup lyabKeBHYH 
I 1—2 1—1.5 1 2 
I A—5 4 4 4—6 
Hi 8—9 7-8 8—9 8 —10 
CC DHE (BUSKUX TED: IV 12-14 12-13 12 12-15 
pac V 16—18 16—17 18 20 | an 
VI 20—22 20—22 ?20—25 
VIl 28—30 35 30—35 30 
| VIII 45 60—70 50—60 25—30 
Cepun soicoxux | IX 100—120 | 120-150 | 100—110 | 40—45 
ao ae | x 180—200 | 200—220 70 = 
Tlokposuble ra1eqHukH 250 300 — = 








¢ BbICOTaMH oT 45 no 180—220 m. Kpome Toro, Ha Me*KJ ypeubnx JeBo6epex- 
HbIX IIPHTOKOB Ky6aHH M0 CeBepHOMY NOAHOMKbIO TPCTHYHOH KYSCTHI Ppacipo- 
CTpaHeHbl NOKPOBHbI€ TaJIeUHHKH, KOTOPble OT TeppaCOEbIX OTIOMCHHH OTJIH- 
YAIOTCH CHJIBHO BbIBETPeJION TaJIbKOH. 
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. Teppacpr Ky6aHu, Kak HH3KHe, TaK HM B OCOOCHHOCTH BBICOKHe, Pa3BHTHl 
MIPeCHMYUIeCTBEHHO MO JeBOGepexKblo pekH. McksioueHne npescTaBiseT paou 
r. Uepxeccka, rge X Teppaca o6pa3yeT MexZypeybe KyOann a KyMbl,  oTpe- 
30K Ky6aHH HHuxwKe r. KponoTkKuHa, rye raJleyHHKH Teppac HU 3aMelilaloulue UX 
OCaKH BbIIOJIHAIOT WeNpeccuio Ha NpaBobeperkbe TOM PeKH. 

Teppacpt Ky6aHu B CpeqHeM M YaCTbIO B HHKHEM TeYCHHH PeKH XapaKTe- 
PH3YIOTCA WOKOJIBHBIM CTPOeHHeM, 3a MCKJOUeHHeM I Teppachi, KoTOpad Bese 
CAOMKEHA AJIIOBHEM JO ype3a BogzbI. B Bepxosppax Ky6aHH sce HH3KHe 
Teppacbl AKKYMYIATHBHbIC; OHH BbIPe3aHbI B MOLIHOH raedqHOw TOJIIMe, BbI- 
TIOIHAOWeH NepeyriyOsleHHoe APeBHEJIEHHKOBOH 3po3nel JIowe pexu. Mexyzy 
Kayxopw u ApMaBHpOM HH3KHe TeppaCbl ABJIAIOTCH BJIOKEHHABIMH, UX Faley- 
HUKH 3aleraloT Ha WOKOJe 43 KOPeHHBIX Nopog. Huxe ApMaBupa 3TH Teppacnt 
nlepexoAsT B HaJIOMKeHHbIe, TAK KaK OHH BbIpaboTaHbI B PbIXJIBIX HaHOcax 
TiOJIMOCTbIO HIM YACTHYHO NOFPy3HBIUHXCA BbICOKHX Teppac. | 

AJIJIOBHaJIbHbIM MOKpOB Teppac OTWMuaeTCA B CBOIO O4epedb OBOJIBHO 
CJIOKHDIM CTpoeHHeM. B G6o/IbIHHCTBe CTyuaeB OH OOPasyeTcA ABYMA ApycaMH 
OCaNKOB: HI2KHHM, MpeACcTaBJIeHHbIM raJleUHHKaMH, WH BePXHHM, CJIOXKeHHbIM 
CYIIHUKaMH. OHaKO COOTHOWeHHE MeKAY APyCaMH aJJIOBHA BapbupyeT 
‘B JOBOJIbHO WIMPOKHX Mpegedax. Tak, HampHMep, Ha yYacTKax HH KHero Teve- 
HHA PeKH POIb CYTVIMHKOB B OO6pa30BaHHH AJVJNOBHAJIbHbIX OTJIOMCHHH 3BO3pa- 
cTaeT. TOUHO TaK Ke BO3PAaCTaeT POJIb CYFVIHHKOB B CTPOCHHH aJJIIOBHA BBICO- 
KHX Teppac MO CpaBHeHHIO C TeppacaMH Hw KHerO KoOMIIeKca. B 9TOM M*Ke 
HanmpaBJleHHH VCJIOMKHAeCTCA HX Paspe3 HW YBeJIHYHBaCTCA MOLIHOCTb. 

[panyjomMetpuvuecKHH COCTaB raJledHHKOB Teppac, MpeACTaBJICHHbIX TvlaB- 
HbIM O6pa30M raJIbKOH KpHcTaiMyecKHx Nopog Kapka3scKoro xpeota, u3Me- 
HAeTCA BHU3 MO TeyeHulo pekH. JIA HH3KHX Teppac HaMeYaeTcA cyenyiollart 
MTOCMeQOBATeIbHOCTh H3MeHeEHHA ally fTasleyHHKOB: TaJleqdHO-BaJlyHHaA 
(Katyxopa — Uepxkecck), raewHaa (Yepkecck — HeBHHHomBICcK), rasleuqHo- 
rpapuiivaad (HepuyHompicck —ApmMaBup) 4H ravleyHo-rpaBuhHo-mecuaHaa 
(Apmasup — Kponortkuy). Jlaa scex BbICOKuX Teppac CBOMCTBeHHa raJleuHO- 
BayHHaA (alluA, KOTOPaA 30ecb HaOMloAaeTCA 3HAWHTEJIbHO HMKe MO Teuve- 
HHIO, UCM Ha HH3KHX Teppacax. B 3n0xy akKyMYJIAUHH raJIeUHHKOB BbICOKHX 
Teppac O6acTb CHOCa pacnOJlarasiacb OJIMKe, 4EM B STOXY aKKYMYJIALHH 
raJleuyHuKcoB Oomwee HH3KHX Teppac,korma rHaporpaduyeckaa ceTb Bce Ooulee 
H Oovlee yAJIMHAAaCb. 

B UWWIMXaX H3 aJJIIOBHaJIbHbIX OTJIOKeHHK Teppac Ky6anu oTMeyeHo 39 Mu- 
HepaJoB TAKeNOH PpakUHU, OAHAKO MpeoOawalouluMH ABAAIOTCA TpaHaT 
(32%), am@u6on1 (19.5%), rematut (16%) wu snugor (oKono 11.5%). Toz- 
YHHeHHOe 3HaYeHHe HMeCIOT MAFHeTHT, HIbMeHHT HW POMOHYeECKHH MHMPOKCeH, 
fIPHCYTCTBYIOMIHe, MPHMepHO, B PaBHbIX KoONHYeCTBaX (cBHIWIe 5%). Cogep- 
*KaHHe BCeX OCTaJIbHbIX MHHepaJIOB BbIpaxkaeTcA B OOJIbLUIMHCTBe culy4uaeB 
AOIMAMK mpoueHta. M3 faHHeIx WHxXOBOrO ONpoOoBaHHA rasleuHOH cepHHu 
Teppac Ky6aHu BHAHO, YTO WIA KAKO, OTICJIbHO B3ATCH 9MOXH AKKYMY.JIA- 
HHH OOJIOMOUHOrO MaTepHada Oblia OHA HU Ta Ke OOMACTb CHOCAa, OXBAaTHI- 
Balolllad BepXOBbA COBpeMeHHOH Ky6Oanu Hi ee sleBoOepexKHBIX MpuToKoB. Bee 
OTMCYCHHbIe MHHEPaJIbI B WIHXaX W3 FaJIeYHbIX OTJOKeHHH Ky6anu CBAsaHbl 
© KOPCHHbIMH NOPOAaMH, pa3sBUTbIMH B BePXOBbHAX STOH pekH H ee sIeBOOepex- 
HbIX MpHTOKoB. Bcerga, no KpaliHeH Mebe HauHHaA C 9SNOXH aKKyMYAWMH 
NOKPOBHBIX FaJieYHHKOB, CYLWIECTBOBaJIH eHHbI€ NYTH pa3sHoca O6OMOUHOrO 
H INJIMXOBOrO MaTepHadia BO BCeH cucreMe Ky6aHu, YeTKO OUePYeHHble coppe- 
MCHHbIMH Me€PHAHOHaIbHO HallpaBJIeHHbIMH AOJIMHAMH M KOHTypaMH HX ApeB- 
HHX H MOJIOJbIX Teppac. Comps>keHHoe pa3BHTHe BCeH cucTembI Ky6anu 
H POpMHpoOBaHHe ee OTACJIbDHbIX reOMOPMOMOMMYeCKHX QICMCHTOB BbIABJIAIOTCA 
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BNOMHe OnpeeseHHO. Han6ouee NOKa3aTeJIbHbI B ITOM OTHOLICHHH JaHHble oO 
COOTHOUWeHHH Teppac Ky6aHu u ee MeBOOepexKHbIX MpHTOKOB (TAG. 2). 

B moumuax npuTrokosp Ky6anu: B. wu M. Sesenuykos, Ypyna, Jla6p u Beson 
BbIABJIeHa Ta Ke CHCTeMa Teppac, uTo H Ha Ky6anu. B ropHok o6sacTu Tep- 
pacbl NpHTokosp Ky6anw pacnpocTpaveHbl JIOKaJIbHO, OHH NPHypoyeHb! riaB- 


Ta6anna 2 
OTHOCHTeJIbHbIe BEICOTbI (B M) Teppac Ky6anun u ee AeBOGeEpexKHbIX NPHTOKOB 























Ky6aHb Te6epaa M, 3enen-|B. Seaen- Y pyn Taba ee 
H (Hep- 4yK 4uyK 
OMeEHKAATYPa | once — |__ 
BERS Hespyuno- 
MBICCK) CpeaHee H HWKHEe TeYeHHe 
bl). 12 i-9 Moiima (<1 m) 1 
HW} 4—5 4—5 Petes 12 l 11.5] 4 
se ae It} 8—9 | 8—9 4 3.541 4-5 | 4-5 | 7-8 
ind abi IV oes ia =|) 12 8—9 P12) Gai: “78 12 
PP V} 16—18 | 16—17 | 12—16} 12—16 | 12—15 on 16 
WI | 2202220 - 20 2225-1)> 29295-49980") ‘90 295 20 21 
Vil} 28—35 ; 30—35 - = ~ 30 30 
Cepus” — { |vut| 45-70 | — | 3540] 35-45 | 35-45 | 35—40 | 40—60 
ae 1X |100—150}] 100 90—100| 90—100; 70-90] 80—110! 75—110 
| X |180—220; — 180—200] 180—200} 180 | 160-180] 160—170 
Teppac 
TlokposBuHbie 
Se | 250—350 fag 280 | 300 | = | = | = 


HbIM O6pa30M K PaCUIMPeHHbIM YYacTKaM OHH. DparMeHTb BhICOKHX Teppac: 
(VITI—X), B ToM ace H ypOBeHb NOKPOBHBIX raJIeUHVKOCB, BbIPHCOBHIBAIOTCA 
30€Cb KaK BHYTPHOJIMHHbIe SJIEMeEHTHI pesibeda. Bce ato, HapAAy c HasIMUveM 
HOKeEMOpHHCKHX HU Masleo30HCKHX NOpOA B COCTaBe MOKPOBHbIX raJiledHHKOB, 
TOBOPHT O TOM, 4TO B JTOXY AKKYMYJIALUHM STUX TaseyHHKOB I aaByHH u Ilepe- 
OBOH xpeOThI, a TaKKe CHCTeEMAa KYSCT CYLIECTBOBaJIH KaK CAMOCTONATeCJIBHBIC 
oporpaduyeckne 3JIeEMeHTH. 

IIpeqropHaa paBHHHa ABJIAeTCA OO6J1ACTbIO CNIOWHOFO pa3sBHTHA BbICOKHX 
Teppac. Cepepnee TpeTHYHON KYySCTbI OHH MOCIeAOBAaTCAbHO OOpbIBalOTCA YCTy- 
aMu, OOpa3yi Mex ypeuba JeBoOepeKHbIX NpHTOKOB KyG6auHu. IIo orHome- 
HHIO K KyOaHH 9TH TeppaChl ABJIAIOTCA BHYTPHAOJIMHHbIMH OOpa30BaHHAMH. 
KaxkKabli 43 yCTYNOB BbICOKHX Teppac Ha MeKAypeybsx NpuTokoB Ky6anu 
(POPMHPOBAJICA B Pe3yJIbTaTe SPO3HOHHOH MeATeCJIBHOCTH IWIABHOH peKH, OTCTY- 
naBuieH nocTeneHHO K CeBepy NO BJIHAHHeM HoBeHiMX NOoAHATHH KapxKa3- 
ckoro xpe6Ta. Hu3kue Teppacbl KyOauu (I—VII) coumensatotca c aHasoruy- 
HbIMH TeppacaMH ee JleBoGepexKHBIX NPHTOKOB B UX ycTbAX. Ilo Mepe nmpoyBu- 
%KCHHA BBeEPX MO TeYeHHIO MpuTOKOB B Hayate I, a 3atTem II Teppacbr 
YCTbeBbIX YYACTKOB TepexowAT B NOMMY. DTHM OODACHHAeTCH HaH4He MeHb- 
wero UHCa HH3KHX Teppac B AOJIMHax NpHToKoB Ky6aHun. 

TakuM O6pa30m, @OpMHpoBaHHe Teppac cucTemMpb! Ky6aHu B LesIOM Mpo- 
HCXOAWJIO He TOJIBKO MO BJIMAHHeEM HOBeHIUHX MOAHATHH, HO 3aBHCeJIO HU OT 
NOJIOMKeCHHA MeCTHOTO 6a3HCa BPO3HH, TaKHM SABIAeTCA PlaBHaA peka (Ky- 
Oanb). BpesaHve Ky6anu (cHwKeHHe 6a3HCa 3PO3HH) BHI3bIBaAIO ycHJleHHe 
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mii A eek 


3PO3HM B ee MIpHTOKaX, KOTOpaH MOCTelleHHO pacmpoctpaHANach BBepX MO 
TeUCHHIO, O6YCJIOBJIHBaA (POPMHPOBaHHe ycTyNoB Teppac. 

MposeenHoe aBTOpoM coBMecTHO c reomopdosorom II. Cadpoxosim 
H3yYeHHe COOTHOWeHHH H CTpoeHHA Teppac KyOaHu M MOpeH JOJHHBI Pp. Te- 
6epAb! cylilecTBeHHO OMOJIHHeT M3BeECTHbIe B JHTepaType MpeAcTaBAcHHA 
© ApesHem oviegqeHenun Te6epgunckoro paiiona (Mupunuk, 1928; Petu- 
rapa, 1926; Tymuuckui, 1949). 

Husxue teppacnt Ky6anu (I—VII), kak ycTaHopleHo HalllHMH HaOJl0- 
JICHHAMH, 6e3 MepepbIBa NepexOAAT B COOTBeTCTByIOMIMe Teppachl TeOepint, 
KOTOPbIe B CBOIO OYepeb NPHMBIKAIOT K JIEMHUKOBBIM AKKYMYJIATHBHBIM o6pa- 
30BaHHAM. Tak, VII reppaca npumbikaet K JxKeMaraTCKOMy MOPeHHOMYy KOM- 
mekcy (ycTbe p. Jixemarat); VI, V u IV Teppacsl yBasbiBaioTca C Kapa- 
K@JIbCKHM MOPeCHHbIM KOMIWIeKcom (KypopTt Te6epaa); III u Il npocaexu- 


w— Q? _. + qf’ —_____+ 


03. KAPAKEN, 
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Eg2 


Puc. |. Cxema cOOTHOWeHHH Teppac HW MOpPeH BOAMHD! TeOepani. 
] —acAHHKOBLIe H CbAlOBHOragunaAbHWe OTAOKEHHA; 2 -- NecKH OZeEPHOrO MpOnCXOmReHKA. PuMcKue Kughp bt — 


HoMepa Teppac: Q]]] — MopeHHBIA KOMNAeKC Te6epaHHcKOrO ACAHHKAa (I dasa): Qyyy — MopeHHbIA Komn- 
nexc TeGepauucxoro aeanuxa ( II casa — KapaxeancKad). 


Baiotca 10 ToHauXHpCKOli MOPeHI, HO MPHMBIKalOT K Heit TOMbKO II Teppaca; 
I Teppaca qoxonuT 20 AMaHay3cKOH MOpeHH. VII Tteppaca u J[KemaratTcKHh 
MOPeHHBIMt KOMIWI€KC COXKCHbI MATEPHasIOM OJHHAKOBOH KPyNHOCTH. VI tep- 
paca IIpHMbIkaeT K MeppoMy Badly KapakembcKoro MOpeHHOro KOMIWIeKca, HO 
cTpoeHHe HX COBepWIeHHO pa3siMuHoe. Teppaca CloxKeHa B OCHOBHOM IpA3HO- 
CepbIMH HecKaMM O3epHOrO THMa, MOPeHHBI Bad — BalyHaMu U KpynHow 
rambKoi. [leckn VI Teppackl ciaaraloT BTOPOH Basl yKa3aHHOrO KOMIIeKca 
MOpeH, K KOTOPOMy MpHMbiKaeT V Teppaca, ClOKeHHaA BaJlyHHO-raJleqHbIM 
MaTepHasiom. V Teppaca Mo oTHouleHuio kK VI saBaseTcA BJIOKeHHOK (puc. 1). 
Bce 3To roBOpHT 0 TOM, YTO KO BpeMeHH OTIOKeHUA NecKoB VI Teppacsl B 06- 
LIHpHOM MpHsleqHHKOBOM OacceiiHe MepBbili MOpeHHBIA Baul KapakeJIbcKoro 
KOMIIleKca CyUIeCTBOBa, a BTOPOH HW TpeTHH OOpas0BasHch pu NOBTOPHOM 
BOSBpalieHuH TeGepAMHCKOrO JIeqHHKa B paHOH KypopTa. 

OTH TWAaHHble NOSBOJAIOT BbICIHTb BOCeMb CTaquh oTcTynaHuA Tedepyuu- 
CKoro Jie@hHHKa, He CUHTad MaKCHMYyMa H Mipeqnosaraemoh cranun (Tau. 3). 
Tlenpeccuu cHeroBolt rpaHUlbl 9THX CTA OTBeUaIOT CTaMMAM OTCTYNaHHA 
jlenuukos LlexrpampHoro Kaska3a (Bapgananu, 1937). 

Cranun orctynanua TeOepAMHCKOro JleaHMKa OObeAMHAIOTCA B UBe da3bl: 
Te6epauuckylo (J>KemaraTcKuii MOpeHHbIM KOMMeKc H HepBblt Ba Kapa- 
KebCKOrO MOpeHHOro KoMIMisiekca) uw Kapakespckyto (KapakeJpckul MopeH- 
HBIT KoMMeKc, Tonauxupckad H AMaHay3CcKaA MOpeHbi H MeHee 3HaUHTeJb- 
Hble OCTAHOBKH JIeqHHKa), pa3sevieHHble cTaMveH SHauMTebHOrO OTCTyMaHHA 
jlenuuKka (go ycTpa p. Tonauxup) c oOpaTHbim ero BosBpalileHHem (0 Mep- 
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Ta6auna 3 
Ctaquu otctynanua Te6epauHcKoro JeqHHKa 









































| 
Bricota Teppac Jlenpecens 
NeNe | BM) Mopenpt Te6epant, CHeroBoH Pa3pl Te6epauu- 
Teppac CTaHH Oe TeHCHHA rpaHuilbl CKOTO OJleeHeHHA 
Ky6ann | Te6epani (B M) 
i 
MakcuMyM 1000—1200 | I da3a (Te6epaun- 
ee ee a eee cKaa) 
VII 28—35 | 30—35 | JkemaratcKuit MopeHHblii 900 
KOMIII@KC 
VI 20 -22 | 22—25 | Orcrynaune menuuKa ? KapakeabCKoe KO- 
se6aHne 
V | 16—18 | 16-—17 ; | 800 Il basa (Kapa- 
KapakeJbcKHH MOpeHHbIii Ke bCKas) 
KOMITI€KC 
IV | 12—14 | ie 
m | 89 | 8-9 | ? |  ? 
I] | 4—5 | 4—~5 | louayxupcKaa Mopena | 000—600 
l | 1—2 | |—2 | Amanaysckas MopeHa | 350—400 
Aav6eKcKaa MopeHa 200 
Iitprickaxt Mopena | 130 


ITOuMeHHO-pvca1oBoe OTI0xKe- 
HHE | 





‘leTuHHCKad MOpeHa 


80 





CoBpeMcHHoe nowo*KeHHe 
JleqHHKa 





| | 


Boro Bala KapakeabcKoro MopeHHOro KOMMleKca), KOTOPyIO MBI Ha3blBaeM 
KapakeJIbCKHM Kowle6aHHem. 

Ha mpasom, kpytom Gepery Ky6aHu Hwxe cr, IIpouncoxkonckolt Teppacst 
MOpo.1orHyeckH He BbIPArKeHbl. Beper wa Beto BbICoTy (40—50 m) caowKeH 
OoOJbUIeH YACTbIO MOKPOBHBIMM CYPIMHKaMH. Bech 6bIIH LeTabHO H3yUeHbI 
TPH HanGolee THOMUNBIX paspesa STHX OTTO2RKCHHIL: y xyT. Cepepo-KabxKa3- 
ckoro, y r. Kponotkuna uy cr. T6uauccxoit. Dru pa3spesbl B pe3yJIbTaTe 
HOTPWKCHHA OTACJIbHbIX TOPH3OHTOB OTJIOXKCHHM BHH3 TIO TeYCHHIO peKH 
NaKNANbIBAIOTCA OAHH Ha ApPyrok M AaloT XapaktTepucTuKy cTpoenua sceit 
TOM CYMIANKOB PaBHHHb 3anaquoro IIpenkapxaspa (puc. 2). 

Ilokposnble CyrIHHKH B IlesIOM NO AHTOMOrHUeCKHM MIpH3HakaM Nospa3ye- 
‘THIOTCA Ha TDM APyca: HHKHHM Apyc (Cepepo-Kapxasckuit paspes) npegcras- 
J€H MWIOTHBIMH MKeJTOBATO-OYPbIMM TIMHaMH HM KpacHOBaTo-6ypbIMH CyrAHH- 
KaMH (20.6 M); cpenHnii apyc (cpequaa vacth KponoTKHHCKoro paspe3a u 
HWKHAA YacTh TOHCCKOrO) MpexCTaBleH MIOTHBIMH KOPHUHeBO-OypBIMH PIH- 
HaMH H CyrimHKaMu (17.8 M); BepxHuli apyc (Bepxu T6uauccKoro paspe3a) 
CTaPaeTCH CBETJIbIMH, TOPHCTbIMH, JIECCOBHAHBIMM cyriMHKaMn (14.8 Mm). 

Towila CyriMHKOB 2aseraeT Ha rasleqHHKaXx (12.5 m) X reppacnt Ky6anu 
(oO Hauleli HOMeHKJaType), MepeKpbIBarOIUX KOHTHHeHTAaJIbHDIE OTOMKCHHA 
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apMaBupcKOH cBuTHT (Cepepo-Kapka3ckKui pa3pe3). OTH TrasleuHHKH yKa3bl- 
BaloT Ha HaJIMuHe NepepblBa MEMKAY APMABHPCKOW CBHTOH H HHMKHHM ApyCcoM 
MOKPOBHBIX CYrIHHKOB. AHaJIOrMYHbIH Mepephip B Mpollecce oOpas0BaHHA 
CYIVIHHKOB HaG6wo0aeTca Ha rpaHule MexKAY HHKAHM MH CpeAHHM UX ApycaMy; 
OH BbIPaxKeH B AKKYMyvIAWHH NeckoB (10 M) Cc IpOcJlOAMH MeJIKOraJIedHbIxX KOH- 
PlOMepaToB H rleeBHHEIX rJIHH (KponorKuuckui pa3spes3). Iipouecc Hakorvie- 
HUA CYrIHHKOB CpeAHero HW BEPXHero APYCcoOB Ie, 1O-BHAHMOMY, HelpepbiBHo. 

Jleno6epexuHble Teppacht Ky6aHuH wu cyriMHkH 3anangHoro [IpeqkaBKas3ba 
TEPPHTOPHaJIbHO pa306UJeHbI ZOIHHOH STOH pekw. OaHako MpHHadJeKHOCTh 
CYIMIHHKOB K ONpeeJIeHHbIM TEPppaCOBhIM YPOBHAM C JOCTaTOUHOK onpeseeH- 
HOCTbIO BHIABJIACTCA HA OCHOBAHHH COMOCTABJICHHA Pa3pe30B STHX OTJIOMKeHHH. 

Ha6100eHHAMH YCTAHOBJeHO, ITO CJOMRKHO MOCTPOeCHHAA TOJIMa CYrIHHKOB 
pa3pe3a y xyT. Cepepo-Kapka3ckoro (HHKHHM Apyc), 3ateralomjad Ha norpy- 
*KalOlluxcA raweuHHuKax X Teppacht Ky6aHu, m0 cBoemy CTpOeHHio HHYeM He 
OTJIHUAeTCA OT CYPIHHKOB TOM me Teppachr vy xyT. Hyxue-TeopruescKkoro 
(B 5 km Bbrwe UepxKeccka), rae BbICOTa mMocmeqHeh ocTuraeT 200 mM Haz. 


/NpOYHOOKONCKOA 
zym. Cebepo-KabascKud 
/pueqpunonuccKar 








TEMUMCOEKCKAA 





Kponomkur 
| 7Ounuccnar 
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E=]7 esi2 Hess Eese Fes tle 
Puc, 2. Cxema cTpoeuua mpaporo 6epera Ky6ann (I]pounooxonckaa — T6uaucckas). 


r l=? 
J — KOHTHHEHTaAbHbIC OTAQKeHHA apMaBHpcKOH CBuTbI (No ), 2 — rateuHHKH BepxHenAMoMeHOBOR 
3 ow ws 
Teppach! Ky6ann { No}, 3 — ravHbl WH CYPAHHKH (HHKHHH Apyc) BepxHelAMOWeHOBOM Teppacbl Ky6ann 
3 ‘ 
(Np). 4— neckH HH KeYeTBeEpTHYHOH Teppachi Kv6ann (Q,), 5 — ravkbl MW CYPAHHKH (cpeaHHK Apyc) 
HMoKe- H cpeaneueTBepTHUHOA Teppach Ky6 ann (Q)_11). 6 — n€CcCOBHAHbI€ CYPIHHKH (BepxXHHH s#pyc) 


BEPXHCUETBEPTHYHDIX Teppac Ky6anu (Qi) : 


noiMolt peku. CpeqHul apyc cyriHHKOB (KponorKHHcKHl pa3pe3) a6cosoTHO ° 
TOMKCCTBEHEH Pa3spe3aM AJIJIIOBHAJIbHBIX OTJIOKSHHH HwKe Mexaueh IX Tep- 
pacht Ky6aun. Hakonmeuue cyrIMHKOB cpeqHero spyca, M0-BHXHMOMY, Mpo- 
RouwmKaoch H B Oomee Mo3qHee BpeMA, TaK Kak Ha VIII Teppace Ky6aHu 
y Uepkeccka pa3BHTH aHaJIOPHYHbIe CYrIHHKH. BepxXHuh spyc JsJIeCCOBUHBIX 
CYIIHHKOB He OTJIHYHMBI OT COOTBETCTBYIOIHX CYIIHHKOB CepHH HU3KHUX JIeBO- 
GepexXHbIx Teppac Ky6ann. 

KOHTHHEHTaJIbHbIe OTJIOXKeCHHA KAPMABHPCKOH CBUTbI» BNepBbie ObIWIM BBI- 
neneHpr B. II. Konecnukospim (Komecuuxos, 1931, 1932, 1933). TMomHpm ux 
pa3pe3 BbIpaxKeH Ha npaBom Gepery Ky6auy, y ct. [IpogHooxoncKxon. Bepxuaa 
YaCTh pa3pe3sa MpeAcTaBJeHa KOCOCJIOMCTHIMH MeCKaMH C MpOCIOAMU MeJIKOM 
raJIbKH H rpaBun u3 Nopox KasKa3ckoro xpe6ta (9 m). Huoxe 3amerator rau- 
HHCTbIC KHPMHYHO-KpacuHble neck (4 M). Enle HwxKe 3aeraeT MOIHAaA TONMLAa 
NepecaHBalollluxXCA KOCOCJIOHCTbIX MeCKOB H MeCTPOWBeTHbIX TMH (45 M). 
Bca Tosa KOHTHHEHTAIbHBIX OCAAKOB 3aJleraeT HA Pa3MBITOH NOBEPXHOCTH © 
MOPCKHX OTJIOMKCHHA BepxXHero capMaTa. 

K cepepy u 3anagy oT ct. [IpouHookonckolt oTOKeHHA APMABHPCKOH 
CBHTH Obicrpo NOrpy2KaiwoTca NOM aJVIOBHaJIbHble TavledHHKH HW CYIJIHHKM. . 
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Y ct. PacitiepaTKa KpacHble 'IMHbI STO CBHTHI Ob BCTpe4eHbI CKBaKHHOA 
Ha ray6uuHe 90 Mm, a y xyT. BaagumMuposckoro (B 25 KM twro-3anagHee r. Ap- 
MaBupa) Ha rayOuHe 110 m. B o6nactu CrapponompcKoro NOAHATHA aHaJiOrH 
APMABHPCKOH CBHTbI, MpeACTABJeHHbe OObIWeH YacTbIO Meckamu (6accefi 
p. KyrysbTel, KocakuHckui Kapbep y r. Crasponovia), BbIXOAAT Ha JHEBHYIO 
MOBepXHOCTB. 

Y cr. I]pouHookonckon Ha OTJIOMeCHHAX APMABHPCKON CBHTHI 34aseraioT ra- 
feuHHkH X Teppacbt Ky6aHu. OTHocHTembHOe MpeBbILIeHHe 3TOH Teppacht 
cocTaBiseT 60 mM. Bou3 no Teyennio Ky6anu raseyHHku X Teppacbl HW MOACTH- 
alOlulWe HX OTOKCHHA APMABHPCKOM CBUTHI ObICTpO orpyxkaroTcs. Y xyT. Ce- 
Bepo-KaBka3cKoro OHH HaxomATca Ha sBbIcore 10 mM Hag Ky6aHbw, 
a y ct. [puropnHnomuccKokK CKpbIBaloTCAH NOX ype3 peKH. 

Ha sesom GOepery Ky6aun Ha OTJO*KeCHHAX APMABHPCKON CBHTbI 3aeraioT 
NCKPOBHbIe TravieuYHuKH cHcTeMbI p. Ky6anH (Cadpouos, 1954). Sto BuzHO 


zym. Bnabumupobcrud TYM. COC CIO-KAEKAICK UL 
(bypobar cr€ancura) 





Gf 


At 
AC 





oot E32 E=]3 Eel 


Puc. 3. CootHomenHe Teppac Ky6aHH H KOHTHHEHTAAbHbIX OTJOMKECHHH apMa- 
BHPpCKOH CBHTBI. 


1 — raneynukn, 2 — ranubl, 3 — cyrauHKH, ¢— neck. PumcKkue yugpou — Teppacel. BI — ort- 


? 3 
AOKeHHA BeEPXHEMAMOWeHOBON Teppacel { No}, 77 — nokposuble rajaeunnku, AC — apmMapupckas 
CBHTa. 


M3 aHaJli3a JaHHbIX CKBaxKHHbI, MpolmeHHoH y xyT. BaagumupcKoro. Cxsa- 
*KuHa Oblia 3aslowKeHa Ha MoBepxHocTu IX teppacpt Ky6auu. B paspese cKBa- 
%KHHbI BbIAeAIOTCA TPH TOPH3OHTA TaJIeYHHKOB, Pa3eJIEHHbIX CYyrIMHKaMKH. 
BepxHuli rOpH30HT TaJIeUHHKOB COCTABJIAeT YaCTh paspe3a 3TOH Teppachl, 
cpeHHH TpHHadiekuT X Teppace, MorpyxkeHve KOTOPpOH BUAHO Ha MpaBOM 
6epery Ky6ann, y xytT. Cepepo-Kapka3ckoro, HaxoZAlllerocA B CTBOpe CKBa- 
KHHbI, @ HHKHHH — MOKPOBHDIM [faJieYHHKaM, KOTOPble MOACTHIAIOTCA 
leCKaMH HW NeCTPOUBeTHbIMH TIMHaMM apMaBHpPCKOH cBHTHI (pc. 3). Takum 
C6pasoM, HavOoulee WpeBHHe AJIOBHAaJIbHbIe OTMOKeHHA KyOaHu — MOKpos- 
Hble TaviedHHKH —- J@2KaT CTpaTurpawyecKH BbILWe KOHTHHCHTAJIbHbIX OTJIO- 
*KeCHHH APMA@BHPCKOH CBHTHI. 

M310%KeHHbIe JaHHble O Teppacax Ky6aHn CylecTBeHHO YTOYHAIOT H3BeCT- 
Hble B JIMTepaType MpescTaBAeHuA O6 HX MpososIbHoOM npoduie (Mupauuk, 
1928; Peiiurapy, 1926). 

B OTHOIMeHHH OCO6eHHOCTeH MpososbHOrO Mpoduaa Teppac Ky6auHb se- 
JIMTCA Ha [Ba OTpe3Ka: BepXHHii — MepHAnOHabHbI (Kayxopy—Hesnuuo- 
MBICCK) HM CeBepo-3alaqHblit (HespwHHompiccK—ApMaBup) WM HH KHUM — Me- 
pHanOHaIbubi (ApMapup—TemyxG6ekckan) H loro-3anaqHbih (Temux6ex- 
ckaa — Kpacnogap). Jia pepxuero oTpe3ka Ky6OaHuH XapakTepeH HOPMAaJIb- 
Hblit IIPOObHbIA Mpoduib Teppac, KOrqa OTHOCHTeJIbHbIe BbICOTbI Teppac 
HECKOJIbKO BO3PaCTalOT B HallpaBJIeHHW TeveHuA peku. B mpedetax HHKHEFO 
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oTpe3ka KyOaHu, Hanporus, BbIpaxkenH MepepepHyTHIA mpotuab Teppac, c 06- 
PaTHOH NOCTeEOBAaTEJIbHOCTbIO HaNacTOBaHH HX raseYHHKOB H 3aMellaloOulUx 
HX OcazKoB (puc. 4). 

Ileppsit THN MpoxoubHOoro Mpo- ayst 
uA Teppac 3aKOHOMepHO MOBTO- RAN 
paetca HM B AeBOGepexKHEIX MpHTO- S 
Kax Ky6aHuH, a umMeHHo: M. wu B. 3 
SenenuyKax uw Ypyne, a Taxxe JIa- 
Ge, Bbille r. Jla6uuHcKa, nH Benoi, 
Bpiue r. Mafixona. Jia HwwoKHAX 
oTpe3skoB Jla6nr wu Beno, Hao6o- 
POT, XapakTepeH BTOpOH THM mMpo- 
AONbHOTO Mpopuln Teppac Ky6aunn. 

I{pu anasu3ze npoxorbyoro npo- 
mua Teppac Ky6aHn BHABIAIOTCA 
HeKOTOpble OCO6eHHOCTH MOOKeHHA 
NOBEPXHOCTH KaXKOH, OTMeJIbHO 
B3ATOH Teppachl. Tak, 4eM HHxKe 
Teppaca, TeM alee BHH3 No Teue- 
Huio KyOaHn OTOABHraeTcA peer 
HapacTaHHaA e€e€ OTHOCHTeJIbHbIX BBI- 
COT, He BbIXOAA, OMHAKO, 3a rpaHn- 
Ib BEpXHero OTpe3ka pekH. B nmpe- 
eax HWKHero oTpe3ka Ky6anu 
BbIPawKeHa OOpaTHaAd 3aKOHOMep- 
HOCTb, 4 HM€HHO: 4YeM BBIlle Tep- 
paca, TeM paHbille CHMKAaIOTCA OT- 
HOCHT@JIbHbI€ BRICOThI €e€ MOBEPXHO- 
CTH H Nom GOoee KpyTbIM yrsIOM 
MIpOHCXOAHT NMorpyKeune ee rasey- 
HHKOB M10 ype3 peKH. Stu oco6ex- 
HOCTH H3MeCHeCHHA NMOrpyKeHHA M0- 
BePXHOCTeH Teppac NO MpoAOJIbHOMy 
mpodusto Ky6ann Hau6osee xapak- 
TePHHI JIA CePHH BbICOKHX Teppac, 
BKI0UaH HW MOKPOBHbIe raseuHHKH. 
TlopepxHoctH H¥H3KHX Teppac, 3a 
HCKNOYHHEM CebMOH, HAYT M1a- 
PaJJIeIbHO H DaBHOMepHO CHHKa- 
IOTCAH BHH3 MO TeYCHHIO PeKH. 2 2s === -G- 

Hwxke npuHBoautTca cxema Koppe- 
JIANMH ONMCaHHBIX THMOB HOBeH- 
IUHX KOHTHHEHTAJIBHBIX OTJIOMKEeHHI 


~ 
= 
a 
a 


¥Oe20-sanadnoe nanpabnenue 
Oénacme Kybancnod Genpeccuu 


Mepuduonanonoe nanpabsenue 


ebepo-3anadnoe nanpabnenue 


HebUnnOMbICcn 
Puc. 4. Mpoxoabun mpoduab teppac Ky6ann 
fF — ypoBeHb nNOKPOBHEIX raneuHHKOB. PumcKkue yugpb — YPOBHH Teppac. 


Obnacme ceBenrozo cnxnona &. Kabxasa 


x 
cuctembl! Ky6aun (ta61. 4). Sm S 
THNbI OTIOXKEHHH YBASHIBAIOTCA Tep- N 
PHTOpHasbHO. Tak, MopeHbI Te6ep- ate ps 


bl MIPHMbIKaloT K TeppacaM, KOTO- 
pble B CBOIO OVepedb NPOMOMKAalwTcn x 
B fomHHe Ky6aHu; oTebHbe q Jn 
= 
= 


Mepuduovansyoe nanpabnenue 


APyChl CYIIHHKOB mnpaBoGepexbaA 
Ky6aHv ABJIAIOTCA JIMTOMOTHYeCKHM 
aHaJIOrOM CYIIMHKOB JleBobepex- 
HBIX Teppac TOH xe peku. Takum 


9 TeorpaduyecknA c6opHuk, Brin. X, 
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Ta6auna 4 


CxemMa koppeaauHH HOBeMWHX KOHTHHEHTAIBHbIX OTIOKeHHH CHCTeMbI p. KyGann 





Teppacn Ky6ann 


Tloxposubte 























OTHOCH- CYPJIHHKH 
Mopenpt Te6epani y Bospact 
HoMeHKaatypa | TeZbHAaa Pp P 3aa Horo p 
BECOta ITpeqkaBka3ba 
(B M) 
|— AM4aHay3- ‘ 
2 aie Te6epauu- | JléccopHaupie cy-| Bepxnuit 
ckoe Ovle-; raHnkn (T6HaHc-| KBapTep 
ol jenenne CKHH pa3pe3 
II 4—5 louauxup- ({1 asa) ) 
ckaa 
TH | 7—9 ? 
| 12—13 | 
Cepua Hu3- |-———_——— 
KHX Teppac ‘ 
PP V 16—20 | Kapakesp- 
CKHH MO- 
peHHbIH =| Orctynanne 
KOMIFAE KC JeqHuUKa 
or (Kapa- 
VI} 20-25 KebCKOe 
Kole 6a- 
HHe) 
Akemarat- | Te6epaHH- 
CKHH MO- cCKOe Oule- 
VIL | 28--3o peHHblii jeneHue 
KOMITICKC (I dasa) 
K pacuo-6ypbie cy-) Cpennnit 
VIN | 45--70 PIHHKH HW TaHHbI]  KBapTep 
(K ponoTKHHCKHH 
CepHsa BbICO- paspe3) Hipokunit 
KHX Teppac : 
Pres) TAG t50 KRaptep 
ee ?7KeaTo-6ypbie Bepxunit 
PAUHDI (Cernepo- IJIHOWeH 
X | 180—-220 > Kapka3cKHi pa3- 
pes) 
Moxponipre raney- | 200—350 
HHKH 
Re AR | ee ee 
ApMaBHpCKad CBHTA KOHTHNEHTAIbHbIX OTAOKEHHH Cpeauni a 
HHKHHH 
MAHOUeH 
Be a ge a Ee 
Mopckne OTJ0?KeHHA Bepxuui 
capMaT 





O6pa20M, cO CTOPOHbI cTpaTurpaduyecKOH YBA3KH yKa3aHHbIx OTJIO%KCHHH 
ipeqviaraeMand CxeMa MpecTaBseTcH BUOMHe O6OCHOBaHHOH (pakTH4eCKHM 
MaTepHaJioM. ; 

B ocHoBy JaTHpOBKH KOHTHHEHT@JIbHbIX OTJIOMKECHHH NMOJLOKCHbI JaHHble 
10 H3yYeHHIO CTpaTurpaduvecKHX COOTHOLWeHHH Teppac Ky6aHH H CMeXKHBIX 
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peyHbix ZomHH. Bonpoc o Bospacte reppac Ky6aHu cpaBHuTesbHO NoApobHo 
PacCMOTPeH B ClellHabHOH cTaTbe (Cadpouos, 1955); nosromy 3yecb yKa- 
3bIBaIOTCH JIMUIb TIaBHble MOMEHTHI, 

Bospact cepHH HH3KHxX Teppac Ky6aHH ycTaHaBJMBaeTcA Cc MOCTaTOUHO 
OMpeNeCHHOCTbIO MO HaxoyKe BepxHeyeTBepTHYHOK copmb! Elephas primi- 
genius B rameuHHkax 14-mMerpoBonw Teppacbl y pasbe3aqa Cupeti B pavioue Tyup- 
Kepiuel (Ipomos, 1948). Snecb xe Obl OOHapyXKeHbI OCTATKA HH KHEeUeT- 
BepTHuHOH dopmnu Elephas wisti, NIpukaaexkalwel, M0-BAHMOMY, OTJ1IO%Ke- 
HuaAM IX Teppacbl, KOTOpble NorpyKalworTcA MOA PavleuHHKH HHMKe JNeKAallUx 
Teppac B 3TOM paHoHe. B COOTBeTCTBHH C 3THMH faHHbIMu VIII tTeppaca 
Ky6aHu MOXET O6bITb WATHPOBAHAa CpeAHeYeETBEPTHYHbIM BPeMeHeM. 

X Teppaca ABIAe€TCA BeEPXHEeIIMOWeHOBOH (amlepoHcKoH). Ira Teppaca 
B paoue Uepkeccka o6pa3yer Mexazypeybe Ky6anu u Kymal. Orcioga ona 
mpoclexuBaeTcA B OacceHH TloakyMKa, re yBASbIBaeTCA C BePXHHM APYCOM 
TpaBepTHHOB ropH! Mallyk, B KOTOpbIX HalweHb! ocraTKH Elephas meridio- 
natis (WipaHos, 1946; Hukonaes, 1948). lia nmoKpoBHbIx rajleqHAKOB CH- 
cTreMbl! Ky6aHH MpHHHMaeTCA BePpXHEMVJIMOLeCHOBbIN (aK4YarblJIbCKHA) BO3pPaCT 
NO aHaJIOTHH C COOTBETCTBYIOWIHMH OOpasoBaHHAMUu paloua I[IatTuropps 
(Cadpouos, 1953; Bapgansanu, 1948). Bo pcakom cay4ae 3TH rausIeyYHHKH MO- 
JOKE KOHTHHEHT@JIbHbIX OTJIOXKECHHH APMABHPCKOH CBHTHI, B KOTOpHIX (Koca- 
KHHCKHH Kapbep y Crasponovis) B nocmeqHee BpeMA OG6HAapyKeHbl OCTaTKH 
cpeqHe- H HHKHeMIHOWeHOBOH ayHbl NO3BOHOUHBIX (Bensesa, 1944; Bepe- 
wjarHH, 1954). 

I]pHBeReHHbIMH MaHHBIMH B JOCTATOUHOH CTeneHH OCcBeLaercA BOTIpOc 
© BO3PaCTHBIX COOTHOLUeHHAX Teppac Ky6aHu MW CBA34HHbIX C HHMH MOpeH 
Te6epabl H cyriMHKOB 3anaqHoro IIpenkaBka3ba. OnHako mpemiaraemaa 
CxeMa CTPpaTHrpamHyecKOH KOPPeAWHH STHX OTJOMKeHUH ABsAeTCA pa6ouuM 
BapHaHTOM, Tpe6yiOllHM YTOUHEHHA Ha OCHOBe pa3pabaTbIBaeMolt B HaCTOA- 
jee BPeMA CXEMBI MapaJeH3aluH HOBeHWeH reoorHyecKkonH ucTopuH Uep- 
Horo H KacnnMiickoro mMopen. 

O6oc6ulad BbILIeH3IOMKeHHbIC MATePHAJIbI, MOJIYICHHbIe B Pe3syJIbTaTe KOM- 
lvieKCHOro H3y4¥eHHA Teppac Ky6anHn, MbI IpHxORHM K C/Ie€XYIOWIMM BbIBOZaM. 

1, OCHOBHbIM PakTOPOM MopMuHpoBaHHA Teppac Ky6aHu ABAAIOTCA HOBeH- 
lHe TeCKTOHHYeCKHe ABH2KCHHA, MPOABHBIIHeCH B pa3HblIX YaCTAX CeBepo- 
3anaqHoro KaBka3a C MpOTHBONOJIOKHbIMH 3HakaMH. B ropHon o6acTu npe- 
o6lazaJl Mpowecc NOMHATHA HW HapacTaHHA BLICOT MECTHOCTH, TOra Kak B IIpe- 
menax Ky6aHckoH enpeccHH MpovcxonuiH MepHomMuecKHe ollycKaHHa. 
O6NacTh HOJIOKATEIDHBIX DBHXKCHHH NOCTeMeHHO Pa3spacTalacb, 3aXBaTblBa‘. 
yuacTKH MempeccHu, rae paHee ObIH BbIpaKeHbI TeHAeCHUMH K OilyCKaHHto. 
Ko BpeMeHH O6pa30BaHHA Ce€PHH HH3KHX Teppac BOCXONAIMMEe JBHKeCHHA OXBAa- 
THIH ye 6OJbUIyIO YacTb Ky6aHcKoh wempeccun. — 

2. PopmMupoBaHHe Teppac cucTeMbI Ky6aHu B WeOM MpovcxOAHO B reo- 
MOPMOJIOrHYeCKHX YCJIOBHAX, OJIM3KHX K COBPeMeHHbIM. Yroul HakMOHA pek, 
MIpH KOTOPOM MIPOHCXOAHJIa aKKYMYJIAUHA rasIeuvHuKOB BCeX cepHi Teppac, 
B TOM YHCIe H NOKPOBHBIX raJleYHHKOB, Obl 61H30K K Tipo COoBpeMmeH- 
Horo pycua Ky6aHu. OTOT BbIBOZ NOATBepRAaercA HaOOMCHHAMM Hay rpa- 
HYJIOMe€TPHYeCKHM COCT@BOM TaJIeUHHKOB Teppac, KOTOPHIA B KaKOM, OT- 
JI@JIbHO B3ATOM TlepeceyeHHH JOJIMHbI OOHApyKuBaeT O61M3KOe CXOMCTBO 
¢ TpaHyIOMeTpHYeCKHM COCTABOM TaJleYHHKOB COBPeMeHHOrO pyCcsla.— 

3. [umporpadbuyeckas ceTb cricrempl Ky6anu Oba 3aqoxKeHa B STOXy, 
MpeAWeCTBYIOWLY!O AKKYMYJIAWMH MOKPOBHbIX TavleqHHKOB (HHKHHA TWwIMoeH), 
HW TOra yXKe HMeJla OCHOBHOe Me€PHAHOHAbHOe HaNpaBJieHHe C OTKJIOHCHHEM 
K 3amafy B HH30BbAX PeK B COOTBETCTBHHM C NOrpyKeHHEM B 3TOM HalpapJie- 


Q* 
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HWM TopHo crpaHbl. MepHaquoHabHO HampaBJieHHad ru~Aporpaduyeckad CeTb 
YIJIMHAACh NOCTeMeCHHO MO Mepe NOAHATHA TOpHOM cTpaubl, perpeccuu moped, 
3aHuMaBluux Ky6aHcky1o Jempeccnio, HW MurpaluH K ceBepy p. KyOaHu Ha ee 
3alafHoM oTpeske. B 9n0xy aKKYMYJIALMH BePXHEMMIMOMEHOBbIX TaJIeYHHKOB 
HMeO MeCTO CJIMHHHe peK B Mpegroppxx, a KyOaHb OTMaBalla YaCTb CBOHX 
Bo B 6acceHH KyMbl, HO 9TO ObWIH JIHUIb YaCTHble CJyyav, He HapylMBLHe 
o6ureH TeEHeCHUMH MePHAHOHAJIbHO HaMpaBJIeHHOTO CTOKA. 

4. Jlokanu3allua CTOKa BO B COBPCMCHHBIX JOJIHHAaX MIpesTOpHH CeBepo- 
3anagHoro Kapka3a Mpou3o0lllia B Hawasle 4YerBepTHYHoro MepHoma (3m0xa 
dopmuposanua IX Teppacnl). B o6acru KyOaHcKow Menpeccun ruqporpa- 
cpuuecKasd ceTb Oblia elle pasoOmena; Ky6anb, JIaba, Bead u Apyrue peku 
Blaqad B MOPCKOM 3aIHB CaMCCTOATeJIbHO. OKOHYAaTesbHOe POPMHPOBaHHe 
COBpeMeHHOrO IWwiaHa TrHazporpaduyeckoH cern cucTembl KyOaHH MpoH30ll10 
B cpeqHeyeTBepTH4HOe BpeMaA (93T0xa tbopmuposaHua VIII Teppacni), B pe- 
3YyJIbTaTe Pe3KOrO OTKJIOHEHHA TIaBHOH PeKHM K 3anagy HuxKe KponoTkKHHa uM 
HepexBaTa e10 JIeBoOepeKHbIX MPHTOKOB. 

5. B ropwo# o6acTu cepepo-3anagqHoro Kapka3a HaOw0qaloTcA HeCOM- 
HEHHbI€ IIPH3HAaKH TOJIbKO BePpXHeYeTBEPTHYHOFO OJIeeHEHHA, KOTOPble Jyule 
COxpaHHJIHcb B ouHHe Te6epapl. Jia TeOepauuckoro meHMKa yCTaHaBJIl- 
BaeTCA BOCCMb CTaJHH OTCTYNaHHA, He CYHTAaA MAKCHMYMa UH NpegnOoJaraemyto 
craqnio. JipepHee OJlemeHeHHe CKa3al0Ccb Ha POPMMpCBaHHH CepHH HH3KHX 
Teppac TeOepybl H CBA3AHHBIX C HHMH Teppac BepxoBbes Ky6Oanu. Hacryna- 
HHe H CTaj[HaJIbHbIe OCTAHOBKH JICQHHKA BbI3bIBaJIH HaKOIMVJIeHHe aJIIOBHA 
Teppac, a MOMeHTBI ero OTCTyMaHHA — Bpe3 BOAHbIX NOTOKOB B OTJOKEHHA 
Teppac. 
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rEOrFPA®MP®HYECKOE OBULECTBO cOoOw3A CCP 


B. JI. BAJIEHKHH 


K BOMTIPOCY O POPMHPOBAHHH COBPEMEHHOTMO PEJIDE®A 
NPHBPEXKHOH 3OHbI CEBEPHOTO IIPHASOBba 


JjaHHas pa6ota coyqepKHT HeKOTOpbie OCHOBHIe BbIBOAbI H3 reomopdoso- 
THYCCKHX HaGJNOMeHHH, MPOW3BeAeCHHLIX ABTOPOM B OKPECTHOCTAX FOpoOB 
KaaHoBa H Ocuneuko (cepepuoe IIpuasosbe) serom 1947 u 1951 rr. Oco6oe 
BHHMaHHe yeJIeHO H3Y4eHHIO OOBAJIBHO-ONOJ3HEBHIX ABJICHHH HW OBparos B 6e- 
perosom ycrTyne [Ipua3so0Bcko# paBHHHHl. 

OcHosnble THEI penbeda. Jia paccmaTpuBaemoi 30HHI ceBepHoro IIpr- 
a30BbA B N€PBOM NPHOJIHxKeHHH MOXKHO BBIMeHTb CJIEXYIOUMe OCHOBHHIC 30HB 
pembetba (reomopdosiornyeckue JaHazWadti). 

Cnua60 yBanductaa npu6pexHan paBpuunuHa. Pacuenena 
JIMHHBIMH MOJIOTHMM OaJiKaMH, Herly6OKHMH ACHMMETPHYHbIMH OJIMHaMY 
CTeMHbIX peK, TEKYUJMMH K Ory H WOFO-BOCTOKY; MeKAY NOCMeRHAMH pacnoua- 
raiorcd WHpOKHe H MVIOCKHe BOMOpa3zzeibl. XapakTepHbl MHOTOUHCJeHHbIEe 
NOX HW O6i00a, B MMKpopebede — KpoToBuHHl. TlopepxnocTb paBHHHbt 
ca60 HakjloHeHa K Mopio (no HW. H. Jlo6anosy go 2.5 Mm wa 1 Km). Ona 
coBMaqaeT C MOBEPXHOCTbIO 3BKCHHCKOH HW KYAJIbBHHUKOHM (KHMMepHiicKo- 
KYAJIbHHUKOK) Teppac (Boxmapuyk, 1949; Co6omes, 1946). Bricota 1oxKHOn 
YacTH MpHOpexkHOH paBHHHb! OOLTHO HHxKe 50 M, Jo 25-20 M, Ham ypoBHem 
COBpeMeHHOK aOpa3unu. 

CuJbHO pac¥AeHeHHHH OBParaMH H O6BaNbHO 
ONOJ3HEBLIMH ABMECHHAMH OeperoBonk ycrtyn. J. H. Co6o- 
Nesp BbImeIAeT 30CCb YCTYM OHOH KHMMePHHCKO-KyAJIbHULKOM Teppacbt 
(1938, 1946). B. TI. Bongapuyx (1949) yxaspisaer xopomo sBblpaxKeHHyto 
APeBHESBKCHHCKylO Teppacy; K ceBepy OT Hee OH MpemnoularaeT HanMuHe 
KYAIbBHHUKOH Teppacbl. Huake pcex pacnomaraloTcd y4acTKu KapaHraTcKolt 
Teppacbil. Mri 6Gepem 3a ocHoBy B3raage B. Tl. Bonzapuyxa. Bee rpu Teppacnr 
MpeAcTaB/eHbl B pahoue r. 7KqaHoBa, rye BLIcoTa Geperoporo ycryna HHOrAa 
npvoOwKaetcn K 50 M (47.5 M). OBKCHHCKad HM KYAJbHULKad Teppachl CHIbHO 
AEPOPMHPoOBaHb ONOI3ZHAMH. 

BbicoTa OCHOBHOM SBKCHHCKOM Teppacbl O6HIYHO MocTHraeT 20—25 m. Ona 
XOPOWO BbIPaKeHa B OKPeCTHOCTAX Vr. /KMaHOBa, 3aTeM K 3anNagy oT Ocu- 
meHKO—B cTopoHy Horalicka. SanagHee r. )KgaHopa, K cen. MeexuHo, 
weTKO MpeNCTaBeHa KYAJIbHHUKad (KHMMePpHHCKO-KyAJIbHUUKaA) Teppaca 
(sbicora 35—40 m). KapauratcKaa Teppaca BbIpaxkeHa OTAeIbHEIMH y4acT- 
KaMH. Ona noquHuMaetca Ha 2—5 M Hay ypoBHeM a6pasuu, ee MaKCUMaJIbHas 
IWHpHHa 70 | KM (pation r. )Kmanosa). 

Bropble HaqMOMMeHHbIe Teppacbl peqHEIx AouHH (Bepasi, Kasabmuyca) He- 
TIOXO YBASHIBAIOTCA C SBKCHHCKOH MOPCKOH Teppacoh (cM. Tak»Ke: 3enKe- 
Buy, 1946, crp. 160). Beper o6pnisucr, cnoxkHO H3pe3aH, HMeeT JIOMacTeBHL- 
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(mttaer A A 


Hb O6HK B TiaHe. Ha6Omomaem rayOokO Bpe3saBINvecad KPYTOCKJIOHHbIe 
Oppari, GaliHeBHANbIe OCTaHUbI GeperoBoro ckoHa. [loBcemMecTHS! OOBa/IbHO- 
ONO3HEBbIe WHPKH' Pa3/IMYHbIX PpasMepOB H 3aKJIOUEHHbIe B HUX HaGopbl 
GHOJBHeBLIX Teppac; APKO BbIPaxKeHb! Clegb! OOBaoB. I[puOpexHaa 30Ha 
HyKaeTCH B HCKYCCTBEHHOM YyKperJIeHHH. 

Sona MaaAKA, WpHOpexKHBIX TaryH u KOC. Beperopow yctyn 
OObINHO PacioIO%KeH HOM yrviom K OeperoBok JIMHHH, Me2%Ky HHMH HaXxOUTCA 
y2Kad louloca mecuaHo-pakyweywHoro nasKka. Ero mupuua or 3—4 70 50 M, 
MeCTAMH IWIAxK BOBCe OTCYTCTByeT. K 9TOH TeOMOpPOMOrHyeCKOH 30HE OTHO- 
CATCH TakxKe mecuanble Kocbl ceBpepHoro IIpuHa30Bba, NpocTupalolluecn Ha 
MHOrHe KHJIOMeTpbI B Mope (Bemocapaficxas, Bepaanckaa u yp.). JlaryHbt u 
JIMMaHbl O6pa3z0BaJIHCb B YCJIOBHAX NOCeeAHHKOBOrO OnycKaHHa I[puasoBbs 
H CONYTCTBYIOWeH eMY TpaHCrpeccHH, MpuBeAWew K 3aTOMICHHIO YCTbeBbIX 
uacteli pek (Coxosos, 1895, 1904). BeanunHa omycKanusa B ycTbe p. Kadb- 
muyc (pation r. )Kmanosa), no HM. H. Jlo6anosy, cocrapaser 25 M. 

TleatesIbHocTb MOTOKOB 6eperoBbix HaHOCOB, peK H MOPCKHX TeveHHHt MpH- 
Bella K (POPMUPOBAaHHIO NecuaHbIX KOC, K OTeJIeHHIO MepecblMAMH HEKOTOPbIX 
JIMMAHHBIX 341HBOB OT MOpsA HM OOpasoBaHHiO JIMMaHHbIX O3ep (bepaAHcKoe 
osepo HM ap.}. 

Peynble JOIMHbI B YCTbe paClIMpeHbl, OObIMHO peKH BMawaloT B JIMMaHbI 
(Hampumep, p. Bepga B BepaxHckwH J1MMaH). B paciIMpeHHbIX YCTbeBbIXx 
yaCTAX peK HpeoGlawaer OTMOKeHHe aJIOBHA. Pekw MOCTeMeHHO 3aHO- 
CAT CBOMMH OTJIOXKCHHAMH JIMMAHBI, B KOTOPbIe OHH BHazaior. Kocbl npuypo- 
YeHbI K pe3KHM MOBOpoTaM Oepera H OOBIUHO pacMOJO*KeHbl NPOTUB yCTbe- 
BbIX YacTeH BMagaloliux B Mope pek (Bepyn, Moxkpok bBeslocapakkn 
HW ap.). B mane BocTouHble Oepera KOc BbINYKIble, 3anaqHble Ke BOrHyTbie 
HM OKaHMJIAIOT 3aJIMBbI, JlaryHbl. Kocbl BbITHHYTbI Cc CeBepO-BOCTOKa K I0Fo- 
3amany. 

TlopepxHoctb KOC MwocKkad HM ca60 BOAHHCTad, peXKO NOMHHMAeTCH 
Bbilue 2—3 M Haw ypoBHem aOpa3uH. B BocTOUHOH YacTH Koc HaOwOMalwTcA 
(opMbI 9OOBOrO Pedbeda: NecuaHand pAOb, MecuaHble Oyrpbl HW AIOHbI. BAOUb 
GeperoB TAHVTCA JaryHbl, OTAeJIeHHbIC HAHOCHBIMH OapaMH. 

Ono3HH HW ycOBHA WX pa3BHTHA. B oxkpecTHocTax roponos 7Kma- 
HcBa wu Ocnnenko MpwHMopcKan OeperoBasw paBHHHa (9BKCHHCKan UH 
KYAJIbHHUKad Teppacbl) 3aKaH4YHBaeTCAH BbICOKHM, CHJIbHO paCUJICHEHHbIM, 
KPYTbIM YCTYIIOM BbICOTOH B 15-35 mM. OH pe3KO MORHHMaeTCH Hall CyKeH- 
HbIM MOPCKHM IIsaxKem. B 6epercBoM oOOpbipe BbIparxKeHbl OOWIHPHbIe OO- 
BaJIbHO-ONOM3HEBbIC LMPKH, HHKE OHH 3aKJIOUAIOT YETKO BbIPAKeHHble CepHH 
JPCBHUX 34KPeIWIGHHBIX MH COBPCMCHHDIX OOBAJIbHO-ONOI3HEBLIX Teppac. B mpe- 
menax CanaropHok yauubl r. 7Kaqanospa HdOsoqaloTcCA CJleaqbl MeeHHOTO 
CNOJI3aHHA B 30He GeperoBoro ycTyna. O6 ZTOM CBHACTEIbCTBYIOT PaCTPeCKH- 
BaHHe H HCKPUBJeHNe JICECTHHL, BELYLWIMX K MODIO. 

B 1947 r., Ha OCHOBaHHH H3y4eHHA TeoorMyeckoro CTpoeHHA SeperoBoro 
CKIOIA, B MeCTe CTPOHTEJIbCTBA JICECTHHUbI OT LOMA OTAbIXa KOKCOXHMHKOB 
K MsKY, MOXKHO OblWIO KOHCTATHPOBATb HaMH4He 3aKpenJIeHHoro ApeBecHou 
POCTHTEIbHOCTbIO CTapOro OMOJI3HA, OOpasoBaBllero WBE OOWAPHble OMO/3He- 
Bble Teppacbl (puc. 1). B 1951 r. apTop nocerua 9TOT yaacToK H HaGwoLa 
OTUCTHBbIe CICMbI CMEUICHHH B BUG TPeLWIHH Ha CTYMeHAX yoKe MOCTpOoeHHOH 
K TOMY BpeMeHH JIeCTHHUbI. McKsOUMTeIbHO APKHE CEAbI PasBHTHA OMOJI3HE- 
BbIX ABJICHHH Ha6wlOaeM K 3allafy oT roposos Kganopa 4 Ocnmeuko. Orpom- 
Ublit ONOJISHEBbIN WHPK C APyCHO paciOJIOMKeHHbIMH OMOA3HEBbIMH TeppacaMH 
HaOuoaerca Ha NOMyTH Mexay cereHuamu TlecuaHpim H CamMapnuon 6a.- 
KOH 3anaquee DKmanosa. K 3anagy oT r. OcHmeHKO OHH H3 ONOI3HeEH Ipo- 
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CIGKUBAeTCH BOOIb Gepera Ha 300 M, WupHHa HNaHOonee 3HAUHTEJIbHBIX 
ONONZHEBLIX Teppac MocTHraeT 37ecb 20—25 Mm, aAHHAa AO 60 Mo. 

Jia BbINCHeHHA MPHYHH OMNOJI3HEBbIX ABJICEHHH HeEOOXONHMO XoOTA OBI 
KpaTKO paccMOTpeTb reosorMyecKkoe CTpOeHHe ONMHCbIBaeMOrO pahouna. 

JlokemOpulickue NOpoubl, claraiouwwe A30BCKHH KPHCTaIMM4eCcKHH MACCHB, 
B IOKHOM HallpaBJieHHH NorpyKaloTca Ha oveHb Goby ray6uny. Mom- 
HOCTb TOJIbKO HeOreHOBbIX OCaaKOB AocTHraeT 300 M, YeTBepTHUHBIX — 30 M. 
Tlopoqbl 3TH 3aJleraloT MOUTH ropH30HTabHO. B PKaaHOBCKOM paloHe Ha 
MeCuaHO-rJIMHHCTHIX BepxHecap- 
MATCKHX OTJIOMKCHHAX 3aJ1eraloT too fp 
TOHKOCJIOHCTbIe MOHTHYeCKHe U3- a 
BeCTHAKH. Bopie, Ha ray6uHe 
OKOJIO 50 M, BCTpeyeHbl KHMME- 
puiickve ocagkw. Ha KaMMepHi- 
CKHX M@CYaHO-FIHHHCTHIX CJIOAX 
MH IHHax JleKaT MepeMbITHle 
KYAJIbHHUKHe MecKH, colepxa- 
Whe JIMH3bI Cepo-3eJIeHbIX TJIMH. 
Oyun fepepbipatoTca KpacHo-6y- 
PbIMH [VIMHaMH, BBIXOJALIHMH yy 
Koe-rme B OCHOBaHHU Geperosoro 
ycTyna Ha JHeBHY!IO MOBepXHOCTb Puc. 1. Cxematuuecknit A ae ue onod- 
(k samamy oT roponos )K1aHo- aepee aod ones eee 
Ba wu OcumeHko). Kpacno6yppie 


A — coppeMeHHas moyuBa (30—120 cM.), Bb — KpacHo- 
TJIHHbI 2a7leraKHT B OCHOBaHHH BaTo-6yppi 2éccoBpHAHHIA cyraunoK (1—2,5 M), B— upo- 


v coh W3BeCTKOBbIX KOHKpeuHA uw runca, / — KpacHo- 
YeTBEPTHYHOW TOVJILAH. ITO APKO 6yphii,  pasHoSepHUCTHIM, rpaBHABHBIH, ranHHcTbIh 
OKPallleHHbIe TACTHYecKHe TuM- —RetOK, I — cnerao-xopatenas, (acpacno-OypaR") Pane 
Hbl, COMepKalilve 6obwioe KOUIH- rawna. 

YECTBO H3BECTKOBbIX KOHKpellui 

M OTI@IbHbIX KPHcTaJJOB rHnca. 

SBKCHHCKad Teppaca B CBO€M OCHOBaHHH ClOKeHa [peBHeIBKCHHCKHMH 
MOPCKHMH oOcayqKaMH. Onn HaxOAATCA Ha rly6uHe MpuMepHo 30 M OT MOBepx- 
HOCTH, MIpeAcTaBJIeHbI KOCOCJIOHCTHIMH Pa3HO3EPHHCTHIMH NWeCKaMH, CYIVJIMH- 
KaMH, COJepKallMMu GayHy MOJIVIIOCKOB, THNHUHY!IO WIA SBKCHHCKHX Ocaz- 
KOB. Stu o6paz0Banuag, corsiacuHo B. I. Bouzapyyky, npoclexMBalOTcCA MeKAY 
r. )Knayospim uw Bestocapalickof Koco, B palione r. /KqaHoBa OHM 3aJleraloT 
Ha pa3MbITOH MOBepXHOCTH CapMaTCKOrO Apyca. 

Bale, B KpyTbIx OOpbIBax OCHOBHOH 2BKCHHCKOH H KHMMe€PHUCKO-KyAJIb- 
HHUKOH Teppac, O6HAaKalOTCA MOCeTPeTHUHbIe MWKeMTHIe U Gypble WECCOBHAHbIe 
CYIJIMHKH C MpOCJIOAMH MIe€CKOB, B TOJIMLe KOTOPHIX pasHuHMbI 2—3 uCKOTIAae- 
Mble MOUBbI. CpeXHAA MOUIHOCTb TOJILIH JI@CCOBHAHbIX CYIVJIHHKOB B HalleM 
pavoue (mo Kpoxocy) coctasaser 18 M. 

Hau6oulee MowOad, KapaHraTcKas, Teppaca, BbIpaxkeHHawA K BOCTOKY OT 
r. )KyaHospa, cloxwKeHa MeCKaMH HM YepenawiedHHKoM. JIpumMepHO Takoe xe 
CTpoeHve HUMeloT HaGOMaeMble HAMH 3feCb KOCHI. 

B ecTecTBeHHbIX O6HaKeHHAX OOLIYHO BHAHDI NOpoAbl Mo KpacHo-Oypbix 
rIHH BKJIOUNTeIbHO. B HCKYCCTBeEHHBIX BbIEMKaX -MOXKHO BHJleTb HMKeeKa- 
ule 3eeHOBATO-Cepble, HANMOHTHMCKHe MIMHbI. HumKenteKauive ocaqkn HHTAe 
Ha MOBepXHOCTb He BbIXOAAT. TowbKOo B paloue r. JKaaHoBa (61MmKe 
K p. KasbMuyc) NOABIAIOTCH MOHTHYeCKHe H3BECTHAKH, OOpa3sylollve OT- 
UeTIUBYIO JeHyLallHOHHyto Teppacy (Bougapuyk, 1931, 1932, 1947, 1949). 

TlepectanBannue JIM, MeCKOB H TleCYaHHKOB B HH3ax NECCOBHAHOH TOU 
CO3NAeT HCKMIOUHTEJIBHO OJArOlpHATHble YCAOBHA JIA pa3sBHTHA B npHOpex- 
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HOW 30He CeBepHoro IIpHa30BbA ONOVI3HeEBHIX ABJeHHH. TpyHtToBble BOsbI mpo- 
CayHBaloTcH B NeCYaHO-rpaBHHHble OTMOMKeHHA, MOKpPbIBalOMlMe UM MOACTHMAIW- 
Wve Kpacuo-Oypble riHHbl. HaksIoH BOMOYNOPHBIX H BOMOHOCHDIX COeB B CTO- 
PpoHy Mops oO6vleruaeT CMeLeHHe NO HHM ONO3HeBbIX MAaCc. 

I]nocKocTH CKOJIbxKeHUA HaGMOMAeMbIX ONONI3HeH He OOHAPYXKHBAIOTCH Ha 
TIOBEPXHOCTH HM HeAOCTYNHbI WIA HeMOCpeACTBeEHHOrO HaGJIONeHHA: OHH TO- 
KPBITbI BbILIeTeKAalMMH MOpowamMv. Ha ocnHopaHHu onpoca crapoxKu0B Hu 
MPOH3BEMCHHBIX HaOJIOLEHHH MOXKHO 3aKJIOUNTb, ITO POPMHpoBaHue onou3- 
HEBbIX TeppaC MPeACTABJIAeT JOBOJIbHO WJIMTCJIbHbIM Mmpouecc. 

Iiepex o6pa30paHvem OnOA3HA B KpaeBoi yacTH OCHOBHOL Teppachl Mo- 
ABJIAIOTCH MYFOBHAHbIC TPelIMHbl, HAMeYAIOWIHe KOHTyp G6yAyulero onov3HA. 
Buauasie HaO.s0LaeTCA MOBOIbHO 6bICTPOe OceaHHe 20 HeCKOJIbKHX Me€TPOB 
BbIAeCHHOTO TPeCliHHaMH y4acTKa CKIOHa. SaTeM MeVJIeHHO, B TeyeHHE 
O—7 sleT H OObUIe, MpOMOKaeTCA DJBYXKeHHE oOM013HeBOL Teppachl (HJIH 
HECKOJIbKUX Teppac) K MOJHOXKbIO ONOI3HEBOTO WHPKa, TPH 3TOM OHA OOHIYHO 
neopmupyetca — pa36uBaerca TpellwHaMu Ha OTeNbHDIe IpH3MaTH4eckHe 
yuacTku. J[ByoKeHHe ONOJ3HA yBeHUMBaeTCA BO BPeMA MpOABseHHA HarOHHIX 
BETPOB (HH30BKH), IUTOPMOB, JleqOXOMa, JIMBHEBLIX NOmKuelt u T. Nn. 

ONOI3HH TOJNH JIECCOBHAHBIX CYrIHHKOB HM HWKeAexKaMNX oTMOKeHUTt 
B OCHOBHOM IIPOHCXOAAT HHOO MO 3eMeHOBAaTO-cepoH (HaANONTUYeCKO) TraMHe, 
M60 MO MOBepXHOCTH KpaCcHO-6ypbIX TVIMH, MOCTHAaIOUIHX YeTBepTHUHbIe 
OcaKH. ONacHOCTb CNO3aHHA OCOGeHHO peabHa TaM, re 3TH TAHHI BBIXO- 
AAT Ha THEBHY!O MOBEPXHOCTb HIM 3aJleraioT BOH3H OT Hee, a WMpPKyJUpyi- 
Ive Haj’ HHMH FpyHTOBble BOIbI CMOCOGCTBYIOT CO3ZaHHIO MVIOCKOCTH CKOJIb- 
*KCHHA VIA BbIMeMeKAaMeh TOMA OCANOYHHIX NOPON. 

B yclopuax cesepxoro IIpuasopba ropasqo pexe MoryrT HaG6momaTeca 60- 
see TuIyYOOKHe MVJIOCKOCTH CKOJIbxKeHHA, HOO riyOxKe WexKalue OTIOMKeHHA 
HaxOMATCA TOpa3qO HHKe COBPeMeHHOrO ypoBHA Mops. Teomopdovioruyeckue 
YCHOBHA —- KPYTH3HA KOPeHHBIX CKJIOHOB HW YCTYMOB MOPCKHX HH Pe4HBIX Tep- 
Pac, MOAMBIB MOPeM OCHOBaHHH KPyTbIX GeperoB — TakxKe 6aronmpHATCTBYIOT 
ono3HAM. IIpH onoj3Hax BCJeEACTBHE aBCHHA ONO3HeBEIX Macc Ha 
MOpoAbl, ClaraoujMe MpHOpexkuylo 3OHY, BOb Gepera Mopa HaGvlOMariwTcA 
NYYeHHA MOPCKOrO Ha (CKa{KH BbINMpaHHA), Npocmex*xuBaeMble B OKpecT- 
HOCTAX r. OcumeHKO H B Apyrux MectTax. 

YcTaHaBJIHBaeTCA CBA3b MEKAY PasBHTHeM OMOM3HEBLIX ABIeHH A KNUMa- 
THYECKHMH YCJIOBHAMH IIpuasopba. Hau6onee cusibHble ONO3HH OTMeUaIOTCA 
MOC/1e€ CH€KHOM 3HMbI, B MepHOA CMeHMBIWeh ee 3aTA KHOI BECHbI, Korma MeL- 
J€HHO TaloT CHera. Onos3HH HaOJIOMaloTca JIeTOM BO BpeMA HIM Toce mpo- 
AOJDKUTEIbHBIX ROK Wen. KomMyectBo ono3He BO3pacTaeT B TOMbI C 3aTAXK- 
HOH NOK VIMBOH ocenbio (1935, 1939, 1943, 1944, 1951 Ir.). 

lOro-3sanaquble 4 3anaqHble HH30BbIe (HaroHHble) BeTPbl yCHJIMBaIOT eA- 
TEJIbHOCTb MOPA: NMPOHCXOAAT Cpe3aHve MOpeM MVIAKa HW Pa3MbIB TOCTABeH- 
HbIX ONOJISHAMU PbIXJIBIX MATePHaJIOB, YTO B CBOIO ONepedab HapyillaeT paBHo- 
BeCHe TPYHTOBbIX MaCc HW BbI3bIBaeT YCHMeHHe OOBAIbHO-ONOJISHEBLIX ABJICHHES 
B 30He Oeperosoro ycTyna. 

Ha6l0qeHHA MoKa3biBaloT, TO TaM, Tae Wax Pa3MbIT HIM CHJIbHO Cy- 
%KEH, HanOOJee APKO MPeACTABIEHE! OMOJISHH U, HaNpoTHB, TaM rae On paciun- 
PACTCA, 3€MeETHO OCaOJIeHO pasBuTHue ONO3HeL. 

Hisyyenve reojlormyeckoro cTpoeHua TeppacoBoll 30HBI BOCTOYHOH 4acTH 
A30BckKoro no6epexba NIPHBOAUT K BbIBOAY O PeaJIbHOCTH yIpO3bl aJbHelt- 
Mero PasBHTHA ONOMSHEBOK TOW JIECCOBAAHBIX MOpOd M0 MOBepXHOcTH cepo- 
S3eCHBIX H KpacHO-OypbIx ruH. O STOM CBHJeTeNbCTByeT, HanpuMep, yxKe 
YHOMAHYTOe pacTpecKuBaHue CTyMeHeH HeaBHO NOCTpoeHHOM MpHMopcKork 
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JICCTHHUBI B paHoOHe OMA OTbIXa KOKCOXHMHKOB, JICCTHHLUBbI, Beye B ro- 
pogckoh mapK (r. 7KgaHos), HT. QO. 

Osparu 4 ycOBHsA HX pa3BHTHS. B MATKHX JECCOBHAHBIX CYIVIHHKaX, CJla- 
raloulux S6eperoBpok yctyn cepepHoro [Ipua3oBba, Jerko uw ObICTPO pacTyT BeT- 
BHCTbIe OBparH, YeMy TakxKe Cnoco6cTByioT KpyTH3Ha OeperosBoro ycryma, c1a- 
60 pazBHTbI PaCTHTeJIbHbIM NOKPOB HM CBOeOOpasHe KIMMATHUeECKHX YCAOBHH. 

K 3anagy oT ropogos )KaaHopa wu OcuneHko, B SGeperoBom ycTyne, BbIpa- 
2%KCH THNMYHLIA OBpaxkHo-OaouHHh pembed. IIpeacTaBsenbl GoublIMe H MeJ- 
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Puc. 2. O6paabHO-OBpaxKHO-onos3HeBLI Geper (Mexny Mene- 
KHHO H CamMapHHoH 6a2Ko;). 


A — 068a.1bHO-OBpaxxHO-onor3HeBLIA Geper MexkaAy Menexuso u Camapunon 6ankon 
(B naate), 5 — aba onosASHeBLIe WHpKa B GeperoBoMm O6ppiBe (a H 6), Npope3aH- 
Hble OBparamMwH B MeszexHHo-CamapHHon 6aaxe (Bs naaHe), B — neaTeabHblit OB- 
par, NpopesaiowiHA ONOASHEBHIA UKPK a@ (nOoNMepe4wHWA npobuan), [ — o6naab- 
HO-OBpaxKHO-onoA3HeBble Gepera Mexay TlecuaHbiM H Meaekuuo (B naane). 


KHe KPYTOCKJIOHHbIe OBparv. J|tmHa oBparosB octuraet 60—100 m (pation 
Camapuuoit 6anku), rmyOuna 5—12 m (B penkux cayyanx 20 Mm), MaKcuMavb- 
Haf WHpuHa OKoJIO 40 M. B ckKOHax BHIXOAAT *KeNTHe U Gypble TéccoBHAHHIe 
CYIIHHKH, NepexoaAltve HwKe Koe-rme B KpacHo-OypbHle ravHnl. B Tomme 
CYIIHHKOB 3aMeTHHI 1—2 HCKONaemble MOUBHI. 

SHAaYHTeJIbHbIe KOe6aHHA TeMMepaTyp B TeYeHHe Troma H CYTOK cnoco6- 
CTBYIOr VCHJICHHIO TPeLHHOBATOCTH NOpod. CHJIbHbIe BETPbI BAIVBalOT M@JIKO- 
3e€M, OOleruaioT BO3HHKHOBeHHe O6BaI0B. OcHOBHbIM NpenapaTopom Gepe- 
roporo ycTyNa ABJIAIOTCA aTMOC@epHbie BOAHI. OHH mpHoOperatoT GOoubIly10 
Pa3pylUHTebHy!oO CHJIy BeCHOM (KOra TaeT CHer), BO BPeMA MeTHHX JIMBHEeH 
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‘WM JMINTeIbHBIX OOJIOMKHBIX OCCHHHX Bowen. ArmocdhepHpre ocayKu, 6bICTpPO 
cTeKad M0 CaOO 3aKpelWICHHbIM PaCTHTCMbHOCTbIO CKIOHaM, O6pa3zylor Bpe- 
MeHHbI€ BOJOTOKH H Mpope3aioT B CYIMIHHKaX KPyrocKJOHHbIe oBparn. Oco- 
OeHHO ObICTPpO Ppa3BHBalOTCA OBparH BO BPeMA APyKHOli BecHbl, CMeHHBIIeM 
CHEXKHYIO 3HMY. 

Ono13HH OOpasylOT MHOTOUNCCHHEIe ONOJIZHEBbIe IMPKH, KOTOPbIe cly2KatT 
BOMOCOOPHBIMH BOPOHKAMH AVIS BO3HHKaIOWIMX Tose OBparoB. STH oBparHu 
JerkKO MpoOpesaloT AHO UHPKOB HW HW KeMeKAaALIHe OMOJ3HEBbIe Teppachl, CcJ0- 
*HKCHHbIC Pa3PbIXJICHHbIMH, TPeULHHOBATHIMH JIECCOBHAHbIMH  CYIVIMHKaMH. 
OHOBpeMeHHOe Pa3BUTHE OBParoB H OMOAZHEH O6ycMOBUAO cOXRKEHbIE OUep- 
TaHlusa OeperoBporo ycryla B MlaHe — ero sonacTeBHaAHOe cTpoeuue (puc. 2). 

B cpaBunredibHO HeaBHeM HCTOPHYeCKOM MpoIOM NoGepexbe A30BcKoro 
MOPA H OCOOCHHO AOJIMHBI peK, BMagaiouux B AsoscKoe Mope, OblWwiIn 3HaUH- 
TEAbHO Ootee OOMeCeHbI. O6 STOM CBHAETEMLCTBYIOT HAXOAKH NO COBpeMeH- 
HbIM aJIJIIOBHCM B pe MeCT NHEH BEKOBDIX J€PeBbeB H OIPOMHbIX JYOOBbIX 
CTBOJIOB (HampHMep, B GacceliHe p. Kanpuuk). Ogiako BnocaegxcTBuH 9Ta 
PaCTHTeCIbHOCTb Oba YHUYTOKeHAa, YTO MPHBeIO K OGEHb OLICTPOMy pa3BH- 
THIO OBParoB H OalOK Ha JaAHHOK reppuTOpHH. 

B Halle BpeMA NpOBOAHTCA OGJleceHHe, KOTOPOe AOJNKHO BePHYTb ceBep- 
HoMy IIpna3oBbio 2aBHO MOTepAHHEI HM XMBUTEIbHBIM NOKPOB pacTHTeJb- 
HOcTH. HeoOxoquMo OpraHu30BaTb CHCTeMaTHYeCKyIO MOcaAKy MepeBbes H Ky- 
CTaPHHKOB B BOJOCOOpax DeATeJIbHbIX OBParoB HM B 30He GeperoBoro ycTyna 
Asosckoro Mops. PacTuTebHbili MOKPOB NpekpaTHT pocr TlaBHbIX BepIIHH H 
GOKOBDIX OTPOrOB OBPalOB, YMECHbIUHT HHTCHCHBHOCTS OOBaJIOB. 

Mopckaas a6pa3ua uv OopbOa c ee Nocnenctsuamu. HaG6somaetca TakxKe 
TeCHaH B3@HMOCBA3b Pa3BUTHA OBPA"oB, ONOM3HEH, OOBAJIOB HU JeATeJIbBHOCTH 
MOPCKOH aOpa3uH, mpeoOpa3yroueh Oeper. Mopckaa a6pa3zus, ycuinpalo- 
Waacd B NepHOX Oypb H HH3OBOFO IOro-3anagHOro BeTPa, NOAMbIBaeT KPyTble 
OHeperoBble yCTYMbI, CJIOMKCHHbIE PbIXJIBIMH JECCOBMAHBIMH CYIIHHKaMH, CO3aer 
MpHOOHHbIe HHUIM, CMocoOcTByeT OOBaJIMBaHHIO HaBMCaIOINHX KapHH3oB. 
Cueqbl STUX MpOWeccOB B HCCIeOBaHHbIX paloHax MOUTH MOBCeMecTHbI (BHCH- 
YHe JOJIMHbI, CDe3aHHble AOPOrH H T. J). 

B naiue BpeMa OeperoBax 30Ha [IpHa30Bba onycKaeTca, Mope HacTylaeT 
Ha cylly. B Takux yCJOBMAX OCcOOeCHHO aAKTHBHO T1poTeKaeT MOpcKasd abpa3zua. 
Mopckue BOJIHbI pa3MbIBalOT JleJIOBHH B TogouIBe GeperoBoro 26pbHIBa, KO- 
HYCbI BbIHOCa OBParOB HM 3THM CHOCOOCTBYIOT YMeHbIUeHHIO YCroHuHBOCTH 
CKJIOHA, UTO MPHBOAKT K aJIbHeHUIeEMYy PpasBHTHIO OOBaJIOB, ONO3HEH HW OBPa- 
ros. AOpa3HOHHad JlCATCJIBHOCTh MOPA OOHAPYKUBACT TAKMKE ZABHCHMOCTDH OT 
mpeo61aawwHyx BeTpOB H MOPCKHX TeyeHHH. Han6onbitimM mCCTOAHCTBOM 
OTHUAIOTCA CeBePO-BOCTOUHBIe WH BOCrOUHbIe BeTpbl. B pahoue r. OcuneHko 
Ha HUX B CpeqHeM mpwxosntca 46% Ha6soMaeMbIX B TeYeHHeE TOMA BETPOB. 
OTH BeTpbl MOryT AyTb GecipepbiBHO B TeyeHHe ]O—20 gnHeli, a cua ux 
MO*KeT MocTuratb 40 M/cek. OHM BBI3bIBaIOT CrOH MOPCKOH BOJIbI OT Oepera 
H HarOHAIOT BOZY K BOCTOUHBIM GeperaM Koc ceBepHoro nobepexbaA A30BCKOrO 
Mops (puc. 3). CHuIbHbIH CeBepO-BOCTOUHDI Berep OTTCHHCT MOPCKYy!O BOY OT 
3anaqHoro Gepera BepazaucKkon Kocbl Ha 8—10 M u, HacOcpoT, O6ycOBsIMBaeT 
3saTomeHHe BocTouHOrO Gepera kocbr. B ycOoBuaAX HaJIHYHA WApOKoOH Gepe- 
rOoBOH OTMeJIH! CrOHHbIe BeTPbl MOFYT B KOPOTKOe BPECMA OTOFHAaTb BOY OT 
Oepera Ha paccTrosHHe OT 100 M 0 HeCKO.IBKUX KHJIOME7TPOB. 


1 [iInpokve oTMeJIM B npetesaxX B3MOPpbA MpescTaBAloT aOpa3HOHHy!0 MIOULaaKy, 
CO3aHHy!0 B JIECCOBHAHHX CyrIHHKaXx. 
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Ha stTopoe mecto (Mo cTemeHH NocTOAHCrBa) CjeqyeT NOCTaBUTb 10ro- 
gananuble HW 3anaqHble BeTpbl. B pavone r. OcumenKo Ha HHX NpHXOAHTCA 
BecHol 25,7%, metom 28% oT cpemHHx MHOroJIeTHuX HaOsomeHHH (Cnac- 
ckuh, 1949). FOro-3amagqHble BeTpbI HaroHAA OoObIWOe KOJMYECTBO BOTDI 
K Gepery, YCKOpAIOT pa3spylueHue Mocaequero. B OTWebHbIC HCKIOUNTEJIDHBIC 
uu 6eper cpe3aica 0 2 MeTpoB B TeYeHHe cyToK (pation ce. MeweKuHo 
K 3anagy oT r. JKaHosa). 

B meskoii mpH6pexHow 30He A30BcKoro MOps HaOslOTaloTcH pe3skHe Koue- 
OaHvA YPOBHA MOPA B CBA3H C MpPHTOKOM peUHBIX BON, HW TviaBHbIM O6pa30M 
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Puc. 3. Tum peabeda Cesepuoro [Tpua3ospa (6eperosaa 30Ha). Coctasua 
B. JI. BuaeuKuu. 


J—naockaa caa6oyBannctan npHOpexuad paBHuHa, 2 — OO6BaAAbHO-OBPaxKHO-ONOA3HEBbIN perberp 
GeperoBoro ycTyna, 3 — mecuaHHO-AaryHHad HW MAsKHaM 30HAa, 4 — PeYHble AOAHHDI. 


B CBA3H C HalpaBJIeHHeM TOCNOACTBYIOWHX BeTpoB. KomeO6aHve ypoBHA MOp- 
ckoli BOJbI B OCHMeHKOBCKOM 3a1HBe cocTaBaaeT 100—140 cm, B pahone 
r. )KmaHopa OHO Bo3spacTaer No 202 cM. OTH KONeOaHHA ypoBHA cmoco6- 
CTBYIOT YCHJIeHHIO aOpa3HH B NpHOpexkHOH 30He. B3s6poc BOA B palioHe 
r. Ocuneuko Bo BpemMaA Oypu AocTHraeT 5—8 M, NpH 9TOM BOAa Tlepemelln- 
BaeTCA NO MHa. 

TlomuMo ocHoBHOoro KpyroBoro Mopckoro TeyeHHA, B A30BCKOM Mope cyllle- 
CTBYIOT BTOPHUHbIe KpyroBble TeCYCHHA 3a BbICTYMaMH KOC, OOYCJIOBJICHHBIE 
BerIpaMH HM ABJIAIOULHeCA MO CaMOH MpHpose CrOHHO-HarOHHBIMH TeYeHHAMH. 
CkopocTb Hx KoOue6eTcA OT 25—30 no 60 cm/ceK. OTH TeYeHHA OKa3bIBalOT 
CYLIECTBEHHOe BJIMAHHe Ha POPMHPOBaHHe MOGepeXKbFI H B YACTHOCTH, MAK. 

CroHHO-HaroHHble ABJICHHA HW BhISbIBAeEMHIe MMH pe3skKve KOMeOaHHA YPOBHA 
cnoco6cTBy!OT YCHJIeHHIO WMPKYJIAUMH IpyHTOBbIX BOA B TIpHOpexKHOM 30He, 
UTO B CBOIO OUepPeb COMeHCTBYeT Pa3BUTHIO OTOVJISHEBbIX IIPOWeCCOB. ITH ABJe- 
HHA OTPaKaloTCA Ha HHTCHCHBHOCTH PeYHOH SPO3HH B YCTbEBOM UACTH Pek. 
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Harouuble MOpcKHe BOJIHbI MOAMHpaioT peyspie Bomb. Tlo3gqHeit ocexbto,. 
KOrla PeKH Y2Ke MOKPHITHI JIBAOM, a Ha MOPe eule He YCTAHOBMJICH CIMOUIHOH 
JICAHOK NOKPOB, CrOHHbIe Ce@BEPO-BOCTOYHbIe BETPbI MaJICKO OTTOHAIOT BOLLY OT 
Oepera. CKOBaHHbIe CBepXy JIbNaMH PCUHble BOAbI He MCFYT BOCHOJIHUTb YObWIb- 
MOPCKHX BO. OTH ABJICHHA TaK%Ke OTPakKaloTcA Ha COBPeMeHHBIX pebepo- 
oOpa3yrollux mpomeccax (Camoiinos, 1952). 3uMoi bab, CKOBLIBaIOMMe MpH- 
OpexkHble BOAbI A30BCKOrO MOPA, NOX BAMAHHEM BETPOB HaJBHraloTcs Ha 6e- 
per 4 3pOHpyioT ero. 

SaMeyeHo, 4TO MecuaHble KOCbI! YMeHbUIaIOT Ha HeKOTOPOM paccTOAHHH 
aOpasHio noGepexkba B 30HE BOJIHOBOM TeHH, YTO NOATBeEPKMaeTcA MHOrO- 
YHCJICHHBIMH HaGJIOeCHHAMH B paoue r. Ocunenko wu Bepaanckoi xKocul, 
B palioHe BemocapalickoH KOcbI WH yuacTKa mo6epexkbs, paciolox*KeHHoro: 
K 3anany oT Hero. Maccosblh mepeHoc necKoB B Mpeszemax Koc H OCOGeHHO: 
Naka, KaK MPaBHJO, BbISbIBae€T yCHIeHHe aOpasHOHHOrO pa3MbIBa MpwiexKa- 
UIHX K HHM yuacTKoB mobepexba. B To xe BPeMA KOCbI NOM MKHBI MPepbIBAaTD. 
MOTOK OeperoBblX HaHOCOB, ABHXKYIWHXCA BOb Oepera, OHH AOJIKHbI HCTO- 
WaTb ero. Kpome Toro, B ONMCbIBaeMOM palioHe HeT MaTepHasa, npurogHoro: 
AA OOpasopaHnA OoMbuloro KONMYeCTBa TaibKH. ITH OG6cTOATeMbCTBAa 6w1aro- 
NPHATCTBYIOT MOPCKOH abpasuu (SenKoBuy, 1942, 1946; Camoitnos, 1952). 

BoJIHbI, BOSHHKaIOWHe Mp HarOHHbIX BeTpaXx, BCTpeyand MecuaHble OTMeNK 
(IHpOKO pa3BUTble B NPpHOpexKHOM 30He), B 3HAYHTeMbHOM Mepe TepHAIOT CBOIO: 
CHJIyY H Jaslee HamlpaBsaloTca K Oepery OcaOeHHBIMH; 30eCb OHH AKKYMYJIE- 
PyloT NPOLYKTHI paspylWieHHA Oepera — NecoK. TaM, rye B CMY paAza NpHUUH 
NMOWatb TAKHX OTMeJeH COKpalleHa, HaOwOaeTCA 3aMeTHOe ycHJIeHHe MOp- 
CKOH aOpa3Hu H CONYTCTBYIOWLUX et ABJICHHH. 

IfockoIbKy B3ATHe MecKa B 30HE IWId2Ka HM KOC YCHAMBAeT Pa3spyLINTeNb- 
HylO J€ATENIbHOCTL aOpasun, cpesatiomlel Geper, culeqyeT 3ampeTHTb MaCCOBYyIO: 
BHIOOPKy Mecka B 30He CHJIbHO cy2KeHHoro mamKa. Tlecok MoxHO OpaTb. 
B OMpefevIeHHbIX M€CTaX MeCUaHbIX KOC HW MBbICOB, TaM, rae 3TO He OTPa3HTCA 
Ha CTeMeHH 3all[MIeHHOCTH Oepera oT a6pa3uHu. 

I]n0q0TBOpHas, BUOHe ONpaBsaBllad ceOA DKCHEPHMCHTAIbHaA DeATeb- 
HOCTb Hay¥HOH MpOTHBOONOJSHeBOH cTaHuHH B B3yry (B6a1403u r. Coun) oT- 
KPbIBae€T BO3MOMHOCTb HCIOJb3OBaHUA Apyrux nyTeH Oopb6bl c onow3HAMH 
WH OOBalaMu B OeperoBol 30He. CucTeMa MHeEBMATHYeCKHX BOJIHOJIOMOB, IIpo- 
THBOaOPaSHOHHBIX H MPOTHBOOMOJISHEBLIX CTeHOK, KaMeHHBIX 6yH MOMOKeT 
cO3,aTb B PAe YrpOKaeMbIX Y4aCTKOB HCKYCCTBECHHHIM MWIAK TaM, rie Of 
OTCYTCTBY€T, [HOO PaCIUIHPHTb ero TaM, Te OH CHJIbHO cyxKeH. AKKymysupo- 
BaTb MWIAMK, CO3LaTb OTMEJIM CMOryT NP 3THX YCAOBHAX CYILECTBYIOMHe 30eCb 
NpHOpexkHble TeYCHHA, KOTOPble 6yAYT OTaraTb MepeHOCHMbIe HMH OCaKH. 

Paspyulenve Oepera MopcKoi aOpa3ueit MpoTeKaeT napa/eabHoO c PopMu- 
POBaHHeM AaKKYMYJIATHBHbIX (OPM pebetha MecuaHbIxX KOC H Mepecninel. 
Tlecuauble KOCbI BOSHUKAIOT B YCTbAX PEK BCJeNMCTBHe HapallMBaHHA H BbIABH- 
*KCHHA B MOPe PeUHHIX KOHYCOB BbIHOCAa, UaCTO OHH CBA3AHbI C MbICaMH. Hapa- 
IMBaHHIO Koc CHocoOcTByloT OeperoBble TeYeHHA, B YACTHOCTH TeYeHHA, BBI- 
SbIBaeCMbI€ CrOHHO-HarOHHbIMH ABJeHHAMH. Ilecku, Ciaraioujve KOCbI, mMepe- 
BeBalOTCA YTOCMOACTBYIOWMMH BeTPaMH, CO3HalOWIHMU pa3JIHYHble 3Z0J1IOBbIe 
(OPMHI pewIbeda. 


OcHOBHbIe BbIBOLbI 


leomoposormyeckne ocoGeHHocTH upvOpexHOw 30HbI ceBepHoro [Ipn- 
a30BbA Ope eJIeHbl B3SAH4MOCBASAHHBIMH MpoweccaMuW AcCHyLaluu WH MOpCKO 
aOpa3vu, NpOTeKalOWHMH B YCJIOBHAX CAOKHOFO MPOABJeCHUA KOMeOaTeJIbHbIX 
ABYXKeHHH HW cBOeoOpasHoro reosorMyeckoro CTPOeHHA. 


sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 


sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 


O opmuposarkuu persed@a npub6pemxnod sone cesepnozo I] puas0eon 14] 


Bopp6a c nocwieqCTBHAMH MOPCKOH aOpa3HH OJDKHa BeCTHCb B HeCKOVJIb- 
KHX HanpaBJieHHAX: 

1) myTeM UWIMpoKOrO IIpHMeHeHHA MPOTHBOSPO3HOHHOrO OOMeceHHA H BO- 
GOule PaCTHTebHOTO 3aKpelJIeHHA CKJIOHOB H BePXOBbeB JeCATCIbHbIX OBpa- 
TOB, 3€Te€M MyTeM CO32aHHA GeTOHHPOBAHHbIX JIOTKOB H 3a60po8; 

2) Mpv NOMOLWH NMOBepXHOcTHOrO H NOASeMHOrO ApeHaxKa TPYHTOBbIX BOT 
HM BPeMeHHEIX BOAOCTOKOB (nepexBaT H OTBOZ MOZ3eMHbIX BOX MyTeM mpo- 
KaQKH JIPCHaKHBIX WITOMeH) ; 

3) 3aKpemieHHeM MOJBHKHBIX MeCKOB KOC NCaMMCQ@UTHOK pacTHTeJIbHO- 
CTbIO; 

4) 3ampeuleHHem MaccoBoH GecnopaAyO4uHOK AOG6HIUH MecKa B yrpoOKaemMbIx 
yuacTKax no6epexkba; 

5) yCTPpoHCTBOM HCKYCCTBEHHBIX MWIAxKeH TaM, re WIAxKH c1a60 pasBHTHl; 

6) myTem ykKpenieHuad OeperoBoh 30HbI NPOTHBOaOpasHOHHEIMH BOTHYTHIMH 
CT@HAMH, MHEBMATHYeCCKHMH BOJIHOMOMAMHM HM CHCTeEMOM K@MeCHHBIX OYH; 

7) Hau6onee sdeKTHBHBIM METOJOM ABHTCA, BOSMOMKHO, CHCTeMa KOpOT- 
KHX «iUNOp»-OyH. 
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FTrEOTrTPA®MPHUYECKOE OBUECTBO ,COWS3A CCP 


B, C. BBIIIEMMPCKHM u HV. Ti. BAPJIAMOB 


PASBHTHE PEJIBE®A 3ATAXHOFO BEPXOSHbA 
HM CMEXKHbIX SYACTEH CHBHPCKOM MJIAT®OPMbI 


B MaHHOH CTaTbe paccMaTpHBaeTca pebe:) Tpex TFeOCTPYKTYPHbIX 30H: 
SanaqHo-BepxosHcKoH MeraaHTHKIMHaIH (cpeqHad uacTb BepxosHcKkoro: 
xpeOta, IPHMepHo, OrpaHuynBaloulanca pp. TykylaHom u Kopel), OKOHTY- 
pHBalolero ce (a Take H MOUTH Bech xpeG6eT) c 1oro-3anagna [IpenBepxosH- 
ckoro mporHOa WH pacnoowKeHHoro Javee Ha lor ceBeDHoro ckKjOHa A_aH- 
cKoro ULuTa. 

Bonpocbt reomopdovioruv 3anaqHoro Bepxosuba HeOAHOKpaTHO O6cyxXja- 
ucb B JHTepatype. A. A. [puroppespm (1926) Bprqenenbl TpeTHuHble MOBepx- 
HOCTH BbIPABHHBaHHA, Ba MOACA KOHeCYHBIX MOPeH H Abe JI€HAKOBbIe Tep- 
pacpl. C. C. Baxtoumuyn (1937) paccmatpupaet Bepxosucknit xpeOer Kak Ha- 
ropbe, pelbed KOTOPOrO COBepIeHHO He OTParKaeT TEKTOHHYECKOLTO CTPOeHHA. 
Ilo ero MHeHHI0, 3//eCb HM€eTCA TOJIbKO O0HAa (BEPpXHeTPeTHYHAA) NOBEPXHOCTb. 
BbIBeTPHBaHHA. OOa UcceqOBaTeA OOJIbULYIO POJlb B pesbedoo6pa3s0BaHuH 
CTBOJIAT COpocaM HU OvJIeeHeHHAM, 

dt. M. Konocop (1947; Xepackop u Kouocos, 1938) mpennomaran Be 
WOUCTBEPTHYHble Caspl NOANATHA xpeOTa (BepXHeIOPCKO-HWKHEMEJIOBYIO Hi 
IIpeMICMHHKOBYIO), PasqesleHHble 3MOxXOH WeHymaunn. ABTOP BbILeIM pa rop- 
HbIX pA, COBMARAIOUNX C AHTHKIHHaIAMH 1l-ro NopsAyKa, OCOKHAIOULMMH 
MerdanTHKJIHHaJlb. Kakoe-IH60 BJMAHHe COpocoB Ha pedbedooOpa30BaHHe 
J. M. Komocospbim KaTeropHueckH OTPHWaJOc. 

Kak BHIHO U3 H3IOKeHHOTO, WIA 3anagqHoro BepxosHba TakuHe BOTIpocnl, 
KaK KOJIHYCCTBO ()a3 NOAHATHA xXpeOTa, CcOOTBeTCTBHe (opm pebedba TeKTO- 
HHY4eCKHM (OPMaM, POJIb AWS bIOHKTHBHBIX HAapyUIeHHh B pelbedooOpa3z0Ba- 
HH H pA APYruX, ABJIAIOTCH JMCKYCCHOHHbIMH. Uro xe KacaeTCA OOMIMDHOH 
PaBHHNHOH TepPpHTOpHH, pacnooOx*KeHHOH K Ioro-3anayy CT TOPpHOH ObMacTH, 
TO reOMOpovIOrHA ee OcBellleHa B JIHTepaType Kpalive ckyAHO. Ilo cynlecTBy 
liMCIOTCH JIHIMb BECbMa KpaTKHe ONHCaHHA MeJIKHX (OPM peAbedba BOROpa3- 
JICJIbHbIX NPOCTPaHcTB, a TakxKe Teppac p. JleHbl, IpHyeM ake KOJIHYeCTBO 
NCC€MHAX PasHbIMH HCCMEOBATeJIAMU OMPeMesIACTCH MO-PpasiloMy. 

Teomoro-reoMopdovlorHyeckne HCCJIeOBaHHA, MpoOBedeHHble aBTOpaMH 
WaHHOW CTaTbH 10 pykoBogrcTBom mpod. A. MW. Onan sp 1950—1954 rr., no- 
TIOJIHHJIM CBEACHHA O pesIbede ITOH TeEPPHTOPHH U MO2BOJIAIOT MO-HOBOMY pac- 
CMAaTPHBaTb HCTOPHIO Pa3sBHTHSi ero. 

B 3anaquom Bepxosube riaBHblli BOAOpa3azel xpeOTa, NpHMepHoO, coBpma- 
aeT C OCbIO MeraaHTHKJIHHaJiH, a e€FO CKJIOHbI — C KPbIWIbAMH. O6ILMMH Yep- 
TaMH pejlbeda 1wro-3anaqHOro CKIOHA ABJIAIOTCA: TPADOBLIN XapakTep Bep- 
WH, CHIbHad PaCUIeCHeCHHOCTb SJPO3HOHHOH CeTbIO, HMEIOMIeH MpAMOYFOJIbHO- 
BETBHCTOe CTpoOeHHe, 3HaUHTeIbHand TIyOWHAa Bpe3aHHA PedHbIX OHH 
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(600—1000 m), cryneH4aTocTb HX CKIOHOB, IIMpoOKoe pa3BHTHe ApeBHUX ven- 
HHKOBbIX (opM. a 

ABTopaMy [pocyekeHo 3fecb 2Be JeHyalMOHHbIe NOBepXHOCTH. Tleppaa 
NpeAcTaBideT COOOM BepUIMHHYIO NOBEPXHOCTb, BTOPaH UpoxosHT no Gosee 
HH3KHM (Ha 200—300 M) BeplimHaM H TO TeppacoBHZHbIM NwowlaqKam Ha 
CKJIOHAX BLICOKHX pan (puc. 1). Tleppaa nopepxuoctb BbIpaxkeHa OUeHb ACHO 
H MpOciexKUBaeTCA Ha BCEX BOMOPA3AeJIbHbIX rpazax. Bropaa mMeHee pacupo- 
CTpaHeHa BBHAy YaCTHYHOTO CpesaHHA ee CKOHAMH TPOCTOBbIx JLOJIMH. 

Ha toro-3aaqHoM Kpae xpe6Ta MoBepXHOCTH BbIDABHUBaHHA pe3ko OOpbI- 
BaloTCA HW MepexoA K NPHJeKalleH PaBHWHe OCYLIeCTBIAeTCA MO KPyTOMy 
ycTyly, NpHcxowKeHHe KOTOPOrO MHOFHe UCCeEAOBATEIM CBA3bIBa1M CO C6po- 
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Puc. 1. Cxematwyeckui reomopdosornyecku npoduab oT BepxoBbeB p. Muaa (aepplit 
MpHToK p. AajaHa) mo AngaHo-Suckoro Bogopasneaa. 


MugzekcaMH wal mpoduaem noka3aH BO3pacT AeHYAAUHOHREX NOBEpXHOCTeH WH AKKYMYJATHBHBIX PaBHHH,. 
a HHJ€KCaMH OA NpOuAeM — BOSPacT OTAOKEHHH, BHIXOAAUIMX Ha NOBEPXHOCTH. 


caMu. Takosble mo3qHee ObIIM BNOTHe WoKa3aHbI ya Xapa-Yaaxa u pocrou- 
Horo Bepxosuba (O6pyyes, 1933). OguaKo, nockompky reosorM4ecKux jaH- 
HbIX, He€NOCpeCTBeEHHO CBHJCTeIbCTBYIOWHX O cOpocax, B 3amlanqHOM 
BepxosHbe H3BecTHO He 6bIWI0, MHeHHe H. TT. Xepackospa uw JI. M. Komocosa 
(1938) 06 oTcyTcTBHH 3heCb KPyNHbIX TM3bIOHKTUBHBIX HapyleHHit NOYYHJIO 
NOuTH BceoOIlee mpu3HaHHe. JImmb B 1950—1951 rr. B. C, Banemupcxum 
ceBepHee ycTbxH p. Aqana, Ha Wwro-3alaqHOM Kpae xpe6Ta, no AByM Mepece- 
UeHHAM HaOOMaOCb CoWleHeHHe M0 COpocy pa3HoBospacTHpIx nopog. B on- 
HOM CJly¥ae Ha OHH yYpOBeHb CO CpeqHel uacTbiO BepxHell Oph BbIBeLeHa 
CpeqHAA YaCTb HMAKHEH IOPbl, B ApyroM— BepxH nocmegqued. B nepsom 
clyyae aMIWINTya cOpoca cocraBiseT 2000 m, Bo Bropom —1300—1500 m. 
OnyuleHHoe Kpblio c6poca oro-3anagHoe. C6poc ceueT cKaqKu nok OCTPbIM 
yrJIOM H TOUHO COBNaaeT C KpaeBbIM ycTyNom xpe6ta. Takum oOpa3om, ulen 
C. B. O6pyyepa (1938) o c6pocopom orpaHnueHnn Bepxosiwckoro xpe6tTa 
NOATBEpKaeTcA WU WIA 3anaqnHoro Bepxoaubs. B. C. Benuemupckum 3aKkapTu- 
pOBaHbl Ba CTOJIb Ke KPyMHbIX COpoca HM B Npesemax caMoro xpe6rTa, HO 3TH 
COpocbl COBepIJeHHO He BbIPa2KeHbI B COBPEMeHHOM peubetpe. 
IIpenpepxosuckul KpaeBow mporu6 pacunenaerca Ha Be 30HbI (Baxpa-. 
Mees H I[lyujaposckui, 1952): BHyTpeHHioio (MpureocHHKaMHaIbHyIO) 
BHEWHIOIO (MpumiaThopMenuylo). BuytpeHuaa 30Ha Oonee npunogHatag. 
Oua XapakTepusyeTca HasMYveM KPYINHBIX aHTHKJMHatel, NpHMepHoO, Napaw-. 


sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 


sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 


144 B. C. Bawemupckut u H. I. Bapaamos 





JI@JbHBIX Xpe6Ty H Pa3eJICHHbIX KOPbITOOOPa3HbIMH elpeccHOHHbIMH yuacrT- 
KaMH. AHTHKJIMH&JIH OTUCTJIMBO BbIPaKeHbI B peIbede NpeATOPHbIMH rpxAyaMu 
C OTHOCHTebHOK BbICOTOH 200—500 M, a jenpeccHOHHbie yaacTKH — JIeqHH- 
KOBOH AKKYMYJIATHBHOH PaBHHHOHM, yXOWAUIeH Ha loro-3alaf, BO BHEeLIHIOIO 
30HY Nporv6a, BNIOTh AO MpaBbiX CKMOHOB AoHH Jlenpt u Agana (puc. | 
uv 2). Ha mepo6epexKbxAX STHX PECK HU JICHHKOBDIX OTJOMKeHHM, HH KaKHX- 
M60 Apyrvx cefOB JIERHHKOBOH AeATebHOCTH He HaOsIOMaeTCA. 

Ilo B3aHMOOTHOMCHHAM JICMHMKOBbIX H aJIJIIOBHAaJIbHbIX OTJIOKCHHH, BbIAC- 
HEHHbIX aBTOPaMH, (HKCHPyIOTcA Be dba3bl owezeHeHuA. Ha tworo-3amlaye 
JICMHHKOBOH PaBHHHbl MOPeHHbIe OTJIOKeCHHA YACTHYHO NepekpbiBaioT IV Haz- 
noliMeHHy1o Teppacy p. JIeHbI, JIHIb MecTaMH WOXOAA MO ee yctyna. Sanan- 
Had WaCTb 3TOH Teppacbl, He NOKpbITad MOPeHOH, Cc MOBepXHOCTH Mepepabo- 
TaHa JICHHKOBbIMH BOJaMH. Ona mpopesaHa JIOKOHHAMH CTOKa JI€@HHKOBbIX 
BOJ, C IeMOUKAMH O3eP, a AJJIIOBHAJIbHbIe OTJIOMCHHA Ce C MOBEPXHOCTH Mepe- 
MBITbI HM COepKaT KPyNHble BaJIyHbl, BAMMO, JI@QHHKOBOrO MpOMCXOKTeHHA. 
Ha mesoGepexbe p. Jiexpt Ha IV Teppace HeT HH 0%KOHH, HH BasyHos. Her 
UX TakxKe H Ha Apyrux Teppacax OOOHX CKJIOHOB. 

STH B3aHMOOTHOUICHHA, OTUCTJIMBO BbIpaxKeHHble Ha lTpaBpoOeperxkbe 
p. JleHbI! HH>Ke yCTbA p. Busion, CBHAeCTEIbCTBYIOT O TOM, YTO HepBoe ovlese- 
HeHHe HMeJIO MecTO Nocie O6pasoBaHua IV Teppacni p. JleHbI, HO Mo 0Opas3o- 
BaHua II] Teppaccp. JlaHHbli BbIBOA MOATBeEpKMaeTCA TakKxKe WH TeM, UTO BO 
BHYTpeHHe 30He MporH6a Ha MHOTHX peKaX MOPeHHble OTJIOMKeHHA Carat 
woKob II] HammouMeHHow Teppacbl, KonedHO-MopeHHaa rpAga BTOporo ovle- 
WeHeHHA MpocuexkuBaeTCA B Mpeseax ioro-3alagHoro CKOHa xpeOTa, a ce- 
BepHee — BO BHYTpeHHeH 30He NpornOa, NO AHHWaM HeKOTOPbIX TPOroBbIX 
ROWHH. 34eCb MOPeHHbIe OTJIOMKeHHA MecTamMH NepekppiBalwT IJ] HaynonMen- 
HylO Teppacy npaBbix mpuToKos Anfana u JleHbI, Hurge He CMycKaacb Ha 6o- 
Jlee HH3KHe Teppacbl. Her ux u B WOKOAX Teppac. CueqoBaTesbHO, BTOpoe 
oleneHeHve 6bII0 mocte o6pa3soBaHua III tTeppacbil, Ho oO OOpa3zs0BaHuA 
Il reppach. Kak mpaBHsio, Ha MOPeHHOM paBHHHe Q@UKCHpyeTcaA OfHAa Lellb 
KOHCUHO-MOPeHHBIX rpxnd. OnHako MecTaMH, HanpHMep B paoue p. Tymaphl, 
ACHO BbIPaKeHb! WBe rpagpl, B uwem JI. M. Konocos u pyre yCMaTpHBaloT 
ceqbl JByX (ba3 oOulemeHeHHA, CUHTAaM KOHe€4YHO-MOPeHHy!o pAAy B Mpememtax 
tOro-3aMagHOro CKNOHa xpeOTa OO6pa30BaHHeM yxKe TpeTben dasbl. 

Ilo HallleMy MHeHHi0, Be KOHC4HO-MOpeHHble TpAbI B Mpeselax MopeH- 
HOH PaBHHHbI O6pa30BaHCb B OJHY da3sy OJIeeHeHHA H CBHeTeJIbCTBYIOT 
NHWb O CTANWAX OTCTYNAHHA JIEQHHKAa, 4TO MOATBepRKAaeTCA CeAYIOWAMH 
NaHHbIMH: 1) o6pa30BaHve O6enx Tpx MpHypoueHo K y3kKomy cTpaTurpadr- 
ueCKOMy HHTeppamy (Mexazy IV u III teppacamu); 2) ecu Ha MOpeHHOK 
paBHHHe MpOABMIHCh Ob! ABe *a3bl Oe MCHeEHHA, TO MHI HMewIM Obl 3kecb ABe 
MOPeCHHble TOM, PasMeJIeHHble O3ePHO-aJJIIOBHaJIbHOM, YerO HHKEM He Ha- 
6rofasoch; 3) BTOpad KOHEYHO-MOpeHHaA rpAya He HMeeT 3HAaUHTeIBHOrO 
pacnpoctpaHeHua; 4) MOpeHHad paBHHHa MOBbIIlaeTCH B CTOpOHy rop BeCbMa 
maBHo, 6e3 Kakux-HO6O MeperHOos. 

SHauHTebHad “waCTb BHellHeli 30HbI _IlpeqBepxoaHcKoro mporn6a 3aHATa 
nonunamu pp. Agana (HuxKHee TeyeHne) u JleHbI (HHKe ycTbA p. Amana), 
B KOTOPBIX NpocwemkuBaeTcA 4 HamMoHMeHHbIe H 2 MOHMeHHbIe Teppachl 
(puc. 2). TlocmenHwe UMMeIOT OTHOCHTebHBIG BBICOTEE B 2—4 u 6—8 M. 
IlopepxHocTtb I] HafnmoHMeHHOH Teppacbl BO3BbIINaeTCA Hak PyCHOM Ha 
9—12 m, I1—ua 15—20 m, II] —na 35—60 m u I1V—una 90—120 oM. 
Tofima, I u I] wagnolimenuble Teppachl pa3BHTbI CpaBHHTeJbHO c1a60, a III 
u IV — oueHb UIMpoKo, NpwyeM MocwemHAA Ha JleBoOepeKbAX MOBCIOLY WO- 
KOJIbHaA, a Ha WpaBo6epexbaAX —B OCHOBHOM aKKyMy.IATHBHaK. Bce Teppacnl 
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BbIJe/IAIOTCA BIOJIHe ACHO NO yCcTyMaM, XapakTepy NOBEPXHOCTH H C/laralollluM 
HX OTJIOXKCHUHAM. 

TlopepxHoctb IV Teppacbr NOCKO-BOJIHHCTaA, OCJIOAKHEHHAA HeryOOKHMH 
6aKaMW H O3€PHO-6OJIOTHBIMH KOTJIOBHHAMH TePMOKAPCTOBOTO MPOHCXOX- 
nenua. MectaMu MpHycTyNHad 4acTb Teppacbl OCMOMKHeHA ZOJIOBLIMH XOJIMaMH 
u BasaMH. [lopepxXHOCTH ApyruX HaAMOHMeHHBIX Teppac MlockHe, 3a6o104eH- 
Hble. Ha III Teppace wHpoKo pa3BHTH KpynmHble (2—5 Km, pexe go 10 kM) 
TEPMOKAPCTOBble O3ePa C Pa3NHYHBIMH ype3amu Bob. Ha I] Teppace ume- 
IOTCA O3epa H TePMOKAPCTOBOTO HM CTapHYHOrO NpoucxowAeHHA. OHH MeHb- 
(IHX Pa3MePpOB H BCTpeyaloTCAH pee, 4eM Ha Oovlee BBICOKHX Teppacax. 
Osepa I Teppacbl MpeHMYyLIeCcTBeHHO CTapH4HOrO MpOuCxowKTeHHA. 


3 IV naGdnodma ee B 
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Puc. 2. Cxema COOTHOWeHHA YeETBEPTHYHBIX OTMOKeHHA B JOAHHE 
p. JleHbt HwKe ycTbA p. Busan. 
] — aAAOBHaNbHble OTAOHKeCHHA, 2 — MOPECHHbIe OTAOMEHHA, J — AOYETBEPTHYIHBIA WOKOAb. 


B otmoxKennax II] HagnodmMenHo Teppacni p. Jlenp B. I]. UepHpmiKkossm 
(CapatoscKHi rocyapcTBeHHbId yHHBepcuTeT), HapaAay c Apyrok dayHou, 
HalineH Bison priscus aff. longicornis W. Grom., xapakTepHbIli, 10 MHeHHIO 
B. II. [pomosa, onpezeansiuero asTy MayHy, WA BTOPOH MOOBHHI CpeqHero 
mwleictoueHa. IV Teppaca MpHcOHAeTCA K IJIHOWCHOBbIM OTJIOXKCHHAM H Me- 
CTaMH COJepxKUT HX B WOKONe. McxoqA u3 aTUX WaHHbIX, MbI HHZeKCHpyeM 
TeppacoBble OTJOKeHHA CeLylouuM O6pazom: 1— Q?, Il — Qi, II] —Q3, 
IV—Q;. B coorBeTcTBHH c 93THM BO3pPacT MepBoro OleqeHeHHA onpere- 
aimetca Kak Q? —Q}, a Broporo— Qs — Qj, T. €. HECKOJIbKO ApeBHee, 4EM 


no cxeme B. H. Caxca (1952), cuntratomero III Hagnotmennyto Teppacy 
BepxHenvelcroueHoBoh. Uro KacaeTca TpeTbero (capTaHckoro) ovleqeHeHHA, 
TO OHO, NO-BHAMMOMY, HMe@JIO MeCTO JIHIIb Ha KpaHHem cepepe. 

Ha kKpynublx mpuTokax Jlenpl u AngaHa npocmexuBaerca MO Tpex Hal- 
MNOHMCHHbIX Teppac, KOTOPbie B HHKHUX TeEYeCHHAX NepeXOAAT B OMHOMMeHHbIC 
Teppacbl laBHbIX peK. OTHOCHTeIbHad BbICOTa Teppac BBepx NO NPATOKaM 
mocTemeHHO yMeHblulaetca. B npunaatdopmMenHon uactu []peqpepxoxncKkoro 
mporu6a, pacnomoxKeHHol Kk toro-3anaqy or gomnH Jlenpr wu Anpana, 
MV. Il. Bapsamosbim BbIqeeHbl Be AKKYMYJIATHBHbIe paBHUHb (puc. 1). 
HwoKHAA C MOBEPXHOCTH CJIOKeHA HHKHEUCTBEPTHYHbIMH O3€PHO-aJJIOBHaVIb- 
HbIMH OTJIOXKCHHAMH MOULHOCTbIO TopaAgyKa 80 M, 3aJleraloulHMH C Pa3MbIBOM 
Ha maHolwene. A6cOIOTHbIE OTMeTKH e€@ CHHKaloTcCA c Wora Ha ceBep OT 
240—250 no 200—220 m. Bepxysas c noBepxHocTH C102xKeHa MIMOMCHOBLIMH 
O3€PHO-aJIJIOBHAJIbHbIMH OTJIO%KCHHAMH MOLHOcTbIO 100—150 m. A6comor- 
Hble OTMeTKH ee CHHKAIOTCA C WOra Ha ceBep oT 280--290 zo 250—260 mM. 

HwxHeveTBepTHuHad aKKYMYJIATHBHaA paBHuHa WwocKad, co caObiM 
ppe3om (15--25 mM) Hw Mago rycToTOH peywHoH uw 6alOGHOH CeTH, C Je qAHbIMH 
6yrpaMu (rvApolaKKOJHTHI) HW OOJbIUHM KOMMYeCTBOM KPYNHbIX O3€PHBIX 
KOTJIOBHH. CKNOHbl PC4YHbIX JOJIHH NoOMorHe, He G6osee Kak Cc 1—2 HaqnOMMeH- 


10 Teorpaduyecknh cOopuHk, Buin, X. 
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HbIMH TeppacaMH. []nMoueHOBaA AKKYMYJIATHBHaA PaBHYHa MVIOCKO-BOJIHH- 
ctan. Ona oTuMuaetTca OoublWeh rycTOTOH SpO3HOHHOK ceTH, OobueH r1y6u- 
Holi BpesaHHa WOMHH (25—35 M) HM MeHbIIHM Ppa3BHTHeEM O3ePpHO-6OVJIOTHBIX 
KOTJOBHH. IlojqaBsisionlee OOJIbIIHHCTBO MOCJI€HHX BKJIIOUCHO B 3PO3HOHHY!O 
CeTb. . 

HyokHeueTBepTHuHad aKKYMYJIATHBHaAA paPHHHa Ha 3alafe HW ceBepe 
orpaHnueHa ouuHaMH pp. JleHbr Hu AmmaHa, a Ha BOCTOKe HM lwro-BOCcTOKe 
ReHY2aUHOHHbIMH TWoBepxHocTaMH. IlauoneHopad aKKyMYJIATHBHaA PaBHHHa 
pacnoslomeHa 1O%KHee, BXaBaACb Ha CeBep BIVlyOb HH*KHEYETBEPTHUHON paB- 
HHHbI HeIMpOKOH MosoOcoH CeBepO-BOCTOYHOrO MpOCTHpaHHA, ABJIAIOULeEHCA 
3ecb Bomopa3qeom Jlenpl, AtgaHa uw Amru. B HwxKHeM TeYyeHHH Asana, 
Ha TFHMCOMeTPpHYeCKOM YPOBHe HHKHCYeETBeEPTHYHOH AKKYMYJISATHBHOH paB- 
HHHbI, CIMWVJIOWb Pa3BHTbIl IWIMOWeHOBbIe OMIOKeCHHA, YTO CBHACTeCJIbCTBYeT 
O HWKHEYeTBEPTHYHOH JeHyMalluu 3STOTO y4acTKa, COBmagaroulero c KpyNHOH 
HIMpOTHOH CK1aZKoH. 

K tory OT aKKYMYJIATHBHbIX PaBHHH, T. e. B Npesqestax ceBepHOro CKJIOHa 
AsiaHecKoro ULMTa, Me@*KJLYpeuAble MPOCTPaHCTBa CJIOMKEHbI MCKIOUNTeJIbHO 
Me3030HCKHMH (a Jlallee Ha 1Or WH KEMOPHHCKHMH) NoposamMu; pesbed) 37ech 
J@HYaIlHOHHbIN: MIOCKO- MW TpAOBO-XOJIMHCTBIH. TepmMokapcrosble o3gepa 
BCTPeUalOTCA TOJIbKO B PCUHbIX WONMHAaX. Saecb VM. [I]. Bapsamosoim BplzeeHo 
TPH pa3HOBO3pacTHble JCHYallMOHHble MOBePXHOCTH, MOCJeAOBaTeJIbHO CMe- 
HAIOWNe Apyr Wpyra c cepepa Ha tor (pue. 1). Ha wuskux (6oAee ceBepHbix) 
IOBeEPXHOCTAX MMeIOTCH OCTAHUbI (Ha Wpodule He NOKa3aHbil) Oowee BbICO- 
KHX. Bce HOBepXHOCTH OFpaHHYeHb! ACHO BbIPAXKCHHBIMH CKOMAMH H cabo 
HaKJIOHeHbI Ha ceBep. AOCOJIIOTHbI€ BbICOTb! HAKHeH NOBEPXHOCTH PaBHbl 
280—300 m, cpenueit — 340—380 m u BepxHelt — 420-—440 . 

Bee eHYauHOHHble MOBepXHOCTH PaCWIeHeHbI CpaBHHTe/IbHO rycToH 
CeTbIO rly60KO Bpe3saHHbIx (oT 60—80 go 160—180 M) peuHbIX HW OaJIOUHbIX 
JOMHH C CHIbHO TeppacHpoBaHHbIMH CcKJIOHaMH. Tak, Ha pp. Horope, Muse 
H JIPyrux HaGvionatoch WO 4 HagnohMeHHBIX Teppac. Jia BbICOKUX MOBepXx- 
Hocreli XapakTepHa OOJIbILaA TIyOuHa Bpe3aHHA PeYHbIX H OaJIOUHbIX DOJ. 
Bo3pacT HW KHeH JeCHYLaUMOHHOH NOBepXHOCTH, OYEBHAHO, MJIMOMeHOBBIM, M0- 
CKO.IBKY Ola MO BbICOTe MpHMepHO COOTBeTCTByeT MIMOWeCHOBOM aKKyMy.IA- 
THBHOM PABNHHE HU K Heit MIPHCJIOHACTCA HHPKHEYETBEPTHYHAA AKKYMYJIATHBHAA 
paBHHuHa. 

Hecmotps Ha TO, UTO Me3030licKkHli paspe3 B Tipeqedax 3amaqHo-Bepxosau- 
CKOli Me€raaHTHKJIMHaJH 3aKaHYMBaeTCA cpesHeH YOpOH, MbI ModlaraeM, YTO 
MOAHATHeE xpeOra Havadocb TOJIbKO B KOHWe HMKHerO Mela. B momb3y sToro 
CBUJCTCJIBCTBYeT COrlacHad JHCOUNPOBaHHOCTb B Mpenetax IlpeapepxoaH- 
ckoro nporH6a BcexX Me3O030HCKHX OTJIO*KeHHH WO HHARHETO Mela BKJIIOUH- 
TebHO, a TaKKe TOHKONMCCUaHbIt COCTAB HMEIOMULAXCH 3/[eCb BePXHeEIOPCKHX 
1 HEXKHeMe@JIOBBIX OTMOKeHHH. Tanequpit Matepual B Oosee HIM MeHee 
3QMCTHOM KOIHUeCTBe NOABJIAeCTCA JIMUIb B BepXax Hu KHero Mela. UtTo xe 
KaCaeTCA OTCYTCTBHA 3THX OTMOXKEHHH B Npesetax xpeOta, TO OHO, MO-BHAH- 
MOMY, OODACHAeTCA OoOee MO3HHM Pa3MbIBOM. 

B BepxHeMe1oBoe BpeMsA xpeGeT H Mpegropba (BHYTPeHHAA 30Ha Nporuba) 
HUTCHCHBHO TNOJHHMaJIHCb, NOWBeprancb MPH 3TOM PpaCJIeEHeHH!IO, a 3aTeM 
(IPH 3aTYXaliMH BOCXOAAIMHX JBHKeHHH) ReHylaunn. CyaqA Mo Bospacty 
OTJIOXKeHHI, BbIXOLALIHX Ha BEPXHIOIO MOBEPXHOCTb BbIPABHHBaHHA Ha Pa3Hblx 
yuacTKax loro-3amaqHoro CK1OHa xpe6Ta, MOAHATHE ObLIO CBOQOBbIM, aMIWIH- 
tymoli mo 6000 m. J[pwxxeHue mo cOpocaM, OKOHTypuBalouluM xpe6eT, OBO 
CPaBHATeIbHO HeOOAbWIMM. BombUlad YaCTh AMMIMTYA STHX COpocoB Nalaer 
Ha 6Ooslee no3qHee Bpema. Uro xe KacaeTcH cOpocoB, 3akapTHPOBaHHbIXx 
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B Iipemesax caMoro xpe6Ta, TO OHH, BepOATHO, LeIHKOM COpMHPoOBaJIHCh. 
B BEPXHEMEJOBYIO STIOXY, NOCKOJIbKy OHH H@ OTPaKeHH JaxKxe B PopMe Bepx- 
HeH MOBePXHOCTH BbIPaBHHBaHHA. 

TeppurenHbih MaTepHavl, BbIHOCHBUIMHCA H3 xpeOTa u mpenropnn, ora- 
Taichi BO BHelwHeH 30He [IpeaBepxoaHcKoro KpaeBoro nporHOa wu NpwiexKa- 
WwHX yuacTKkax BusionckoH CHHEKJIM3H, re POPMHPOBaT ach AaKKYMYAATUBHAE 
paBHHHa. Cy Mo TOMY, 4TO HHKHAA YACTb BEPXHEMEJIOBOTO pa3spesa Mmpen- 
cTaBleHa rpyOo3epHHCTbIMH NecKaMH Cc OOJIbILIHM KOJIHYECTBOM BaJIYHHO- 
TraseqHoro MaTepHasla BepXOMHCKOFO MPOHCXOMAeHHA, eCCTH OCHOBAHHE TMoNa- 
raTb, TO B Havasle BepXHEMeJOBOTO BpeMeHH 3anamaHoe Bepxonube uMeJIO 
ropyHpi o61HK. Bosiee TOHKHH MaTepHadl B BepxXax BepXHeEMesOBOTO pa3pe3a, 
T10-BHJMMOMY, CBHJeTeJIbCTByeT O NMpoweccax fMeHelvieHu3allHH 3alagHoro 
Bepxosnba. K Hauadly TpeTHYHOrTO BPeMeHH 3TH TIpouecchl GEM, OTeBHHO, 
B OCHOBHOM 3a€KOHUCHBI, MOCKOJIbKY MaJIe@OreHOBbIX OTJICKeHHH Ne cylrecTBy 
HeT HH B I[IpegzBepxOaHCKOM mporu6e, HH Ha IipwlexKallAx TeppHTOpUAX. 
K 3TOMY BpeMeHH pevlbecd) 3ananHoro BepxonAvba CTall NAOCKOXOJIMHCTbIM 
HW BCH TeEPPHTOPHA ero NpeAcTaBaa CoOOH eAHHbIN Menenen. 

B BepxHeM MeJly Mojpeprasiuch ReHyAalHu WU 3HaUHTeABHEIe pahoHbl 
MwaTMOPMbl, ravJiedHbId MaTepHad C KOTOPbIX TaK%Ke HMMeeTCH B BeEPXHeMeJO- 
BhIX OTIO%KeHHAX IIpeqBepxosHcKoro npornu6a. B cBa3u c 3THM BePXHIOO 
@HYRAalWOHHYIO NOBepxXHOCTb ceBepHoro cKNOHa AsaHcKoro WMTa Mbs C He- 
KOTOpOH O/IeH yCJIOBHOCTH C¥YHTaeM BepxHeMeOBOH. K STOMY BpeMeHH 
OTHOCHTCH, BePpOATHO, H BO3SHHKHOBeHHe Mavieo-JleHbl, @uKcHpylolweH HUKe 
ycTba p. Buwios, B paoHe coppemeHHoro pyciia p. Jlerbl. Saech, Ha JeBOM: 
Gepery p. JleHbI, BepXHeMeJIOBbie OTIIOKeHHA O6aazaloT ACHO BbIPaKeHHor 
KCCOH CJIOHCTOCTBIO peyHOoro THNAa. Cy1A no rpy6o3epHHCTOCTH MeCKOB, JIHH3O-~ 
O6pa3HOMy 3ayleraHHio HX HM XapaKTepy KOCOH CJIOHCTOCTH, STO, BepOoATHEe- 
BCefoO, PYCJIOBble OTJOKeHHA. C yaseHwemM B O6€ CTOPOHE! oT p. JleHr 
BePXHEMGJIOBbIe OTJIOMKCHHA CTAHOBATCA Goee pasHooOpa3sHEIMH B aluaJib— 
HOM OTHOL@CHHH. SeCb 3HAUHTeJIbDHOe MeECTO 3aHUMAIOT C3epHble *allHH c Me- 
Hee CJIOKHON CJIOHCTOCTbIO, C JIMH3€MH aJIeBPOJHTOB H IVIMH, Tora Kak. 
THMNHYHO PYCJIOBble OTJOMKeHHA HaGloMaloTcaA pee. 

Ha mpapo6epexee p. JleHbl B BEPXHEMEIOBLIX OTJIOKCHHAX Pa3BUT Taweu-: 
HbIH MATepHaJl HCKIOUMTEJIbHO BEPXOAHHCKOFO NPOWCXOMKACHHA, a Ha JIeBO- 
6epexbe — B OCHOBHOM TJlaTDOPMeHHOrO HU JIHLIb YACTHYHO BeEPXOAHCKOY"O. 
Maccosble 3aMepbl OPHCHTHPOBKH KOCOH CJIOHCTOCTH B BeEPXHEMEJIOBLIX OTVIO- 
2KCHHAX CBHACTEIBCTBYIOT O 1peo6/laqaHHH Ha JleBoM Gepery p. JleHbI ceBep- 
HbIX H Ha MpaBom Oepery ceBepo-3anaqHbIxX TeyeHHH. MakcuMaJIbHble Ha- 
KJIOHBI CJICHKOB HaOslofarorca Ha JIepom Oepery p. Jleuni. 

Mcxoaf H3 BCeX MepeyHCJIeCHHBIX JAHHbIX, MbI MOJIaraeM, YTO BepXHeMeIO- 
BaH aKKYMYJIATHBHaA PaBHHHa Opblla O3ePHO-aJJIOBMaJIbHOK. [naBHaa apTe- 
pHa ee (naseo-JleHa) mpoTeKalla c tora Ha ceBep, NPpHMepHO, B palioHe: 
COBpeMeHHOH p. JleHnI. 

B HeoreHoBoe BpemMa IIpeqBepxosHcKHH Mpord6 BHOBb HCHbITa 3HaUH- 
TeJIbHOe NorpyxKenke. Saecb HAKONMIACh MOWHaA TOMA TEPpHreHHbIX NOpoA 
MHOlleHa H IWIHOWeHa, CPOPMAPOBAAaCh MMIHOWeCHOBaA, O3EPHO-aJWIIOBHaJIbHaA, 
AKKYMYJIATHBHaA paBHuHa. Ilo-BuyquMOMy, K 9TOK 9MOXe OTHOCATCA BTOpoe 
nowHATHe BepxosucKoro xpeOta, pacwleHeHHe BepXHeH NOBePXHOCTH BbIpaB- 
HHBaHHA MU OOpa3s0BaHve HH KHeH. CyAA NO pa3HOCTM B BbICOTaxX MOBepXHO- 
CTeH, AMIVIATYZa NOMHATHA Oba HeOonbuiokw (nopsazka 300 mM). OgHako 
B MHOWeHe WH HadaJie MIMOIeHa pelbed oO6alaJl 3HAYHTebHOH KOHTpactT- 
HocTblo. O6 3TOM ToBOpHT rpyOoKMacTHYeCKHH COCTaB COOTBeETCTBYHOLMIHX 


10* 
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OTJORKeHHK B OOJacTH nporH6a. B Kone naWoWeHa 30ecb HakanlauBaHcb 
MPCHMYLJCCTBEHHO IVIMHHCTO-aJIeEBPHTOBbIe OTJIOKeHHA, CBHeTeJIbCTBYIOMHe 
O BbIPABHHBaHHH B OO/acTH xpeOta. Tlockombky 39eCb HMeIOTCA OCTAHILbI 
BePXHEMeJIOBOH MNOBePXHOCTH, HafO MOaraTb, 4YTO B HeOreHOBOe BpeMA 
xpe6eT He Obl UWeJIHKOM MeHelleHu3HpoBaH. 

CepepHbii cKoH AjgaHcCKoro UlHTa B HeOreHOBOe BPeMA TakxKe NOL- 
BeprcA NOAHATHIO, S3POZSHOHHOMY paCWIeHeHH!O MW JeHYAauun. 3yecb HMeeTCa 
NIHOWCHOBaAA JeHYalMOHHaH MOBepXHOCTb, pacnoomweHHad Ha 140—160 m 
HW)Ke Be€PXHEMEVIOBOH, 4TO CBHACTeIbCTByeT O6 AMIIMTYZe NOAHATUA 9TON 
TeppHTOpHH. OAHaKO MeXKAY STHMH NOBEPXHOCTAMH eCTb elle ONHA WeHysa- 
WHOHHAaA NopepxHoctb. Ilo xapakTepy pacusleHeHHOCTH H BBICOTe OHa 6.1WKe 
K MIHOWeHOBOK. IlosTOMy MbI yCJIOBHO OTHCCHM ee K MHOIeHY. 

Ilo-BHAHMOMY, CeBepHBIt CKIOH AsaHcKoro WMTa B HeoreHopoe BpeMaA 
HCNbITa ABa WHKJla ReHYWalMv, MOUTH NOMHOCTbIO NepepaboTaBIUHX BepxHe- 
MeJIOBY!IO MOBEPXHOCTb. ITO XOPOIIO YBA3bIBAeTCA C COCTABOM HeOreHOBbIX 
OTJOMKeHHA MpornOa: rpyOoksacTuyeckhli MaTepHadl HaGviolaeTCA B HHu3aXx 
MHOWeHa UH WIHOWeHa, a Ooee TOHKHH—B Bepxax QOOHX 3THX OTEJIOB. 
He uck0geHa RO3MOXKHOCTb TOrO, YTO TaK 2%Ke OblWIO HA Ha BepxXosHcKOM 
xpe6Te, HO B BUHAY ropHoro O6MKa 3TOrO palioHa HaM He yMa.lOCb IpOCAe UTS 
OOeHX HeOFeHOBbIX MOBePXHOCTeH BbIPABHHBaHUA. C pyro cCTOPOHbI, OfHAa 
M3 HUX MOIIa OKa3aTbCH YHHYTOReHHON. Boslee pasBuTOH u ACHce BbIParkeH- 
HOH JOJOKHa ObITb, I0-BHJAMMOMY, IJIHOWeHOBaA IHOBePXHOCTb BbIPaBHHBaHHA, 
COOTBETCTBYIOULAA MIHOWeCHOBOH 2Ke AKKYMYJIATHBHOK paBHuHe mporu6a. 

B caMoM KOHLe IWIMOWeHa WH Hadasle HHKHEVeTBeEPTHYHOFO BPeMEHH BCH 
OMHCbIBAeMaA TEPPHTOPHA UCMbITHIBaJIa MOMHATHe, HHTCHCHBHOe BepTHKauJlb- 
Hoe H MlaHoBoe pacwleHeHHe pelbeta, YTO OG6yCAOBKJIO YaCTHUHy!IO Mepepa- 
OCTKY ApeBHHX AeHYAaWUMOHHbIX MOBepXHOcTelt H AaKKYMYJIATHBUBIX PAaBHHH. 
Bo BuelwHel 30He mporn6a BCwIeqCTBHe NOAKATHA KONTPacTHOCTh pevbeda, 
CYA MO MPeBbIMIGHH!IO IMWIHOWeCHOBOH AKKYMYJIATHBHOH PaBHHHbI Hay, IMWVIMoLWe- 
HOBbIM ILOKOJICM HHKHEYETBEPTHYHOM AKKYMYJIATHBHOH PaBHUUbl, MOcTHrasa 
nopagka 130 m. CepepuHplit ckyloH AmqaHcKoro ULHTa HCHbITa HeCKOJIbKO 
Oolbluee NMOAHATHE, O YEM CBHACTeJIbCTBYeT Ooslee BbICOKOe MOMORKeHNE IMHO- 
I€HOBOH JeHYAaWHOHHOH MoBepxHocTH. CyaA MO MpeBbillleHHiO HeOreHOBOH 
MOBePXHOCTH xDeOTa Ha WOKOJIeM Jle{HHKOBOH PaBHUHb! NpHMexKallux yuacr- 
KOB lIporH6a, a TakxKe MO rilyOuHe BpesaHHA TPOroBbIxX MomHH, BepxosucKuh 
xpeOeT ObLI IPHNOAHAT, MIpHMepHo, Ha 700 Mm. Hanugue pe3Ko BbIpaxkKeHHOrO 
Kpaesoro ycTryna xpe6Ta, coBlayaioulero co cOpocaMu, WH He3HayHTebHOe 
(nopsnka 0°40’) Bo3saqbIMaHve MoBepxHOCcTeH BbIDAaBHHBaHHA B CTOPOHy OcH 
xpeOTa (B 3Ha4HTeJIbHOH Mepe, OUeBHAHO, NMepBHYHOe) CBUACTeMbCTBYIOT 
O PIbIOCBOM XapakTepe NOJHATHA. 

MowHoe TlogHATHe Bcero ceBepo-BocToKa CCCP, B tom uncle u Bepxo- 
AHCKOTO xpeOTa, KaK OTMe4aJIOCh MHOTHMH UCCJICROBATeIAMH, CO3MaIO YCJIO- 
BHA JWIA MOCeZYIOWHX OJleneHeHHH. Bewleq 3a NOAHATHEM BO BHeUlHeH 30HE 
IIpeapepxosnckoro mporn6a pa3sBuBaeTca NorpyKeHve, HakalliHMBaerTca 
SO-MeTpoBan TOJIMa HHKHEYETBEPTHYHDIX OTMOKeHHH, MCpMuUpyioTca OO6UINp- 
Had aKKYMWIATHBHaA PaRHHHa MW AKKYMYIATHBHbIe Teppacu Jlenp u Asana. 
CepepHblt CKJIOH AJIAaHCKorO INHTa Mepe@KUBa WeNpeccHOHHOe cocToAHue, 
Ha UTO YKa3bIBaeT He€3HaUHMTeIbHaA MOLIHOCTb AVJWJIKOBHaJIbHBIX OTJIOKeHUA 
Ha woKoule [V Teppacbl. 

B KOHIe HHKHEYCTBEPTHYHOFO HW Hayasle cpeAHeyYeTBEPTHUHOTO BPeMeHH 
BCH ONHChIBaeMaA TePPHTOPHA BHOBb HCIMbITala nogHATHe. Ha ceBepHoM 
ckoHe AjaHcKoro WMTa H BO BHeWIHeH 30He MporH6a CHO COCTAaBJIAJO, CyYAA 
mo mpepbienHio IV teppacbl Hag woKosiem III, He menee 120 m. B3aumo- 


sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 


sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 


Pas3eutue peaveda 3anadKxozo Bepxoanoan 149 





OTHOWIeHHe BbICOKHX H HH3KHX TPOroB B Mpesemax xpeOTa roBopHT O TOM, UTO 
NOJHATHE 30eCb E0Ba JIM ObIJIO HHTCHCHBHbIM. K STOMY BDeMCHH OTHOCATCA 
JOCTHKeHHe Jle@MHHKaMH, BbIXOXHBUIMMM 43 Top, HowHH Jlenbt u Agana u 
MepekpbiITHe HMH TbIIOBOK YacTH IV HagnowmMeHHOH Teppacbl. Bo sBropyto 
NOJIOBHHY CpeHeyeTBePTHYHOTO BpeMeHH NorpyxKeHHe (B mporn6e He MeHee 
70—80 M) BbI3BaIO AKKYMYJIALMIO AaJVJIIOBHaJIbHBIX OTOKeHHH II] Teppacni. 
B Kone cpesHeyeTBepTHYHOK 3N0xH bukKcupyetca (MO Teppacam) HOBOe NOL- 
HATHe MH BTOpoe OvlemeHeHHe. B BepxHeyeTBePpTHYHOe BPeMA GbWIO ABA WAKA 
KOeOaTeJIbHbIX JBHKeHHH, O6YCIOBHBWIHX MopMHpoBaunHe JI u I Hagnomeu- 
HbIX Teppac. 3 

B3aHMOOTHOWeHHA COpM pedIbetha c TEKTOHHYCCKHMH CopMaMmu paccMaT- 
PHBaeMOH TEPPHTOPHH CJIOKHHI H pasHooOpa3sunl. Tem He MeHee MOUTH BCe 
TeKTOHHUeCKHEe 3JICEMCHTHI, 3a(PHKCHPOBaHHble Mp YTeoOOrHyecKOH Cbemke, 
SCHO BbIPaKeHbl FTeOMOPHosOrMyecKH. SHAYHTeIbHO MPHNOAHATaA OOMAaCTb 
Bepxonuckoro xpe6Ta xapakTepH3yeTca cCpeHeropHbiM, SPO3HOHHO-7eHya- 
IHOHHBIM pesIbe(OoM, a MeHee MpHNOAHATaA — ceBepHbid cKoH AmqaHcKkoro 
UlWTa — PaBHHHHbIM, JeHyAauMoHHbiM. Jia norpyxeHHOH o6macTu IipegBep- 
XOAHCKOrO MporH6a THNMYeH AKKYMYJIATHBHBIM pesbed) HW CPaBHHATeJIbHO HH3- 
KHe a6cOIOTHbIe BhICOTH! (pvc. 1). K BHemiHeH 30He NporHuOa, HCIbITaBWeH 
B BepXHeM MeJly H KaiHo30e HavOo/lbllee NOrpyKeHve, NPHyYPOYeHb! AOJIMHBI 
pp. JleHn! nH Angana. Ha mepoOepexkbax UX, THFOTeIOWWMX K THMHYHOM MW1aT- 
cpopme, IV HagnotMeHHas Teppaca WOKOJbHaA, a Ha NpaBobepexkbAx, oOpa- 
UCHHBIX BHYTPpb Mporn6a, MOyTH Be3qe aKKYMYJIATHBHaN (puc. 2). Lomnna 
JleHbl WOCTHraeT MAKCHMAJIbHOH WIHPHHbI HMeHHO B HanOowee norpyKeHHou 
uacTH mporu6a (HHuKe ycTbA p. Buwsion). BbicoTbl! HagMOHMeHHbIX Teppac 
3leCb 3€M€THO YMEHBIIaIOTCA, A MOUKHOCTH aJJIOBHA Ha WoKOe IV Teppacnl 
BospacTaeT 20 20—25 mM, Torga KaK B paHone r. SlKyTcKa OHa MafaeT DO 
Hya. Bo BHyTpeHHeH 30He nporHOa, Kak y2Ke OTMeYAJIOCb PAOM HCCJEMOBAa- 
TejleH, BCe KPYNHbI€ AaHTHKJIHHAIH BbIPaKeHbI NPCATOPHEIMH FTpAAaMH, a Je- 
MpeccHOHHble yYacCTKH — JI@MHHKOBbIM AKKYMYJIATHBHbIM pesbedom. Teppacni 
peK B Npeqelax rpaAl MpeHMyULeCTBeHHO 9PO3HOHHble HW WOKOJIbHbIe, a B MeK- 
AYIpARbAX — aKKYMYJIATHBHBIe. 

Ha 10ro-3anmaqHOM CKJIOHe xpe6Ta, T. e. B OOMACTH CNVIOWHOH CKJaqua- 
TOCTH, B3@€HMOCBH3b YTOPHbIX pA C AHTHKJIHHaJISMu BbIpawkKeHa MeHee 
AACHO, BCJIEACTBHe YerO OHA PAZOM HCCJeOBaTeJIeH COBeEPWIeHHO OTPHIaeTcA 
(BanrowmnH, 1937, u ap.). MomHoe cooTsercTBve Ppa, AHTHKJIMHaIAM HaOdJl0- 
JlaeTCH 3/@Cb CPaBHHTeJbHO peqKO. OG6bIMHO AaHTHKIHHaIH 1-ro nopsyka 
JIMIUb TIPHMepHO COBNAaaiwT c rpAdaMu, a rpeOHu MoceqHUX 3ayacTyio NpHU- 
ypoueHbl K AaHTHKIHHaIAM 2-ro nopsayka. Ilo-BuguMomy, HepaBHOMepHbIi 
pocT aHTHK/IMHaeH 2-ro nopaaKa B NepHoy 3asloKeHHA ruAporpaduyeckon 
CETH (OYeBHAHO, ellle B BEPXHEM MeJIy) B COBOKYMHOCTH C BJIHMAHHeEM JIATOJIO- 
ruyecKkoro dakTopa NpHBel K OOpa30BaHHlO BOMOPAa3sMeyIOB Ha CK/alKaXx, 
B HacTOALee BPCMA PaCHOJIOMKeHHbIX He Ha CBOMaX AHTHKIHHasenH |-ro Mo- 
paaKa, a B MpHCBOAOBBIX YacTAX HX. Mnorga ropHble rpsgbt MpHypouveHbl 
K KPBIJIbAM, HO B 3THX CAy4aAX OHH MeHee pe3KO PaCWIeHeHbl HW HeCKOJIbKO 
HHKe APyrHX IpAA, 4YTO OTpaxkaeT H3rvObl MOBepXHOCTeH BbIPAaBHHBAaHHA, 
Coriacyloulvecd C KPyMHbIMH TeKTOHH¥YeCKHMH (opMaMH. 

Bce kKpylitfbie peKH foro-3anafHoro CKIOHa xpe6Ta MepecekaioT rp#db 
NOUTH MOL MPAMBIM yrJIOM, HO HECMOTPHA Ha 9TO, OHH CaMbIM TeCHbIM OOpa30M 
CBA3AHbI C TEKTOHHYeECKHMH 3JIeMeHTaMH. Bo-nepsBblx, HalpaBeHve 3THX peK 
BHOHe CorlacyeTcCA C Pe€rHOHAJIbHbIM HaKJIOHOM (C Wro-3aMaHbIM KPbIOM 
MeraaHTHKIHiadiv), BO-BTOPbIX, OHH MepeceKaloT TOPHble pxAbl B MeCTAaX 


sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 


sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 


150 B. C. Bowwemupcxui u H. I. Bapaamoe 
Secale SUES tI 


sHauuTebHOrO (mopagka 1—1.5 Tic. M) H AOBObHO pesKoro MorpyKeHua 
‘oceH CKjaqoK. Hanpumep, B MecTe Mepeceyenua p. Tymapoii nepBow ropHou 
rpadel rpedeHb MoclesHei  COKeCH HHKHCIOPCKHMH  OTJIOKEHHAMH, 
a B 8—10 KM kK 3alaqy uw Bocroky — BepxHenepmckumu. IIputoku KPYNHBIX 
pek OOvbulel YACTbIO 3aOX%KeHbI B CHHKJIMHAIAX Vi JIMI(b HeKOTOpble — 
B NPHCBOAOBBIX YaCTHX AHTHKJMHadeH, HO B TAKHX C/lyYaHX JLOJIMHbI AX y3KHe, 
4 Teppacbl NIPCHMYLWLECTBEHHO 3PO3HOHHbIe H ILOKOJIbHBIE. 

Hapany c MepeyncienHbiMu OOWMMH TIpHsnHakaMN peabeda. npociexKu- 
Ba&eTCA OO/IbLIOe KOMMYECTBO YACTHBIX MPH3HaKOB, APKO CBHMETE.IbCTBYIOWIUX 
O TeCHOH CBA3H TEKTOHHKH C pesbetoM H 06 yHacdeROBAHHOCTH HeOTeKTOHH- 
KOH Oo/lee A, PeBHHX TeKTOHHYeCKHX (opm. Tak, 6yKBaJIbHO BCe 30HbI NOAHA- 
THH, B TOM UHCe MW JOKaJIbHBIX, XAPAKTePH3YIOTCA yBeIHYeHHeM YKJIOHAa peK 
lia 30—40% (a B ropHol uactu no 200%), Goupmet Bercoto III] nagnoi- 
MeCHHOH Teppacbl (HHOrga BzBoe), a Ha pp. Jlene uw Aajane u IV teppacp 
(Ha 10O—30 mo). 

B 30He xpe6Ta 4 UpezropHit Ha BCeX AHTHKIMHaIAX Ha6mONAeTCH MOBEI- 
IW€HHOe NOJOMKCHHE KKOPCHHOTO» Ha peK, ACHO (PUKCHpylolleecA MO pycuio- 
BOMY CTOKY H HavleqHM. B CHHKJIMHaJbHbIX YUaCTKaX 3HaYHTeIbHad VaCTb BODbI 
(PHAbTpyeTCA CKBO3b MOMWHbI€ raleyHHKH (MospycaoBoll cTOK), Tora KaK 
B pyc.ile BOJbI HeEMHOrO, a BpeMeHaMH HW coBceM Het. Ha aHTHkKsiMHaJIbHbIx 
yUaCTKaX MOUIHOCTh PyCJIOBbIX TaJIedHHKOB HeOOJIbllaw, B pycle HepeKO 
BbIXOJLAT KOPeHHbIe MOPOAb, HHOra OOpasylollve OCTpoBa, Make HasmolimMeu- 
ible. PekH Ha 9THX y4yacTKax OosIee BOJOOOMIbHEIe. 

Hain HaOmofeHua BioOmHe MoyrBepxKAaloT gaHHbie JI. M. Kosaocosa 
O TOM, 4TO PHraHTCKhe pyCJIOBble HaleqH OOpa3yloT B MeCTaX Hervy6oKoro 
SauleraHHaA <KOpeHHOoro» Ha. C Apyroi cTOPOHbI, MOUTH BCe HaGwOAaBlUNecA 
HaMH HaJleqM M60 ipHypouenbl K CBOAaM aHTKKJIHHasel, IM60 pacnosO*KeHbl 
B MIPHCBOAOBOH 4aCTH BbIWe MO peke, UTO JaeT OCHOBAHHe CUHTaTb Hawley 
reOMOPMOJOrHYeCKHM IIPH3HaKOM TeKTOHHYeCKHX PopM. OmHAaKO UacTb Hawie- 
Jie phypovena K COpocaM, HaliIpHMep, K KpaeBbIM COpocaM xpeOra, uToO noL- 
TBepxKAaerT Hero IT. O. UlBeyosa (1941) o nuTaHHu ruraHTcKHx Hadleqel 3a 
CueT MOAMep3IOTHBIX BOLL. 


JIntepatypa 


Baniounn C. C, (1937). Dusuxo-reorpapuyeckui ovepK 3anagHo-BepxoaxcKoro 
pyauHoro patowa AxkytckoHh ACCP. H3s. ITO, tr. 69, ppm. 5—Baxpamees B, A. 
u 10. M. Ilymaposckuit. (1952). Hospte gqaHnble o reonornyeckom cTpoeHin Busmtwii- 
choH BiaquHb AH IipnBepxosucKkoro Kpaesoro mpornu6a. JLAH CCCP, Tt, 1, XXXIV, Ne 2.— 
Ppuropbes A. A. (1926). Peororns, perbed uw noupst cepepo-3anagHoi uacta JleHo- 
Asgauckoro mWiato H Bepxosuckoro xpe6Ta no 2aHHbIM akcreguunn 1925 r, Marep. Kom. 
no usyy. AACCP.—Koaocos JJ. M, (1947). Tipodaemet npeprero onefeHenua ceBepo- 
woctoka CCCP. Tp. Topxo-reon. ynp. Tnascesmopnytu, sum. 30—O6pyues C. B. 
(1933). Huaurupexaa oxcnegnuna 1926 r. tT. IE, Tp. Bcecow3H. reow.-pa3seg. o6beL., 
Bb. 229—O6pyues C, B. (1938). Ouepk textonuxu cesepo-BocrouHom As3un. 
Co. «Axag. B. A. O6pyyesy», Tr. 1—Cakc B. H. (1952). Onnit pocctranonenua ucTopuH 
pa3sBuTHa CuOupu B yeTBepTHuHEI MepHog. Matep. no uetpepr. repuogy CCCP, san, 3.— 
Xepackos H. Il. wn A. M. Koaocos, (1938). Teosorna nu reomoposorna 3anag- 
Horo Bepxosnubs. Tp. Beecoiosn Huet. MHHep. cbipba, Bein. 116— WI Benos TI. ®. (1941). 
TuraytTckve Hatlequ B ceBepo-BocTrouHoH uactH AACCP. Tesncht moknanop Ha KoHtepex- 
UUM NO Pa3sBHTHIO NPOH3SBOAHTebHBIX cH AACCP. H3g. AH CCCP. 


sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 


sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 


9958.r EOrPA®W®HUYECK H HX CB OPH AH K.X 
Leena 


rEOrTPA®HYECKOE OBWECTBO COWS3A Cc C P 


H. 1]. KPAMHEP 


PYCCKHE PAAWHAUHCTbI — NPEDWIECTBEHHHKH 
nN. A. KPONOTKHHA 


3a nocieqHee BPeMA B Halle reoslorH4yeckoH H reorpaduyeckon HuTepa- 
Type NOABHIHCb paOoThl, B KOTOPbIX YTBEpKAaeTCA, YTO NPAMbIMH, HEMOCpeA- 
CTBCHHBIMH [ped lecTBeHHHKaMH TBOPlla yYeHHA O JeTHHKOBOM MepHole, 
I]. A. KponorkuHa, O6blWIM H3BeCTHbIe 3apyOeKHble KaTacTpO@HCTHI: 
>K. Kiospe, JI. Araccuu, B. Bexnang, K. Ulumnep u np. Wmenvo Tako TOUKH 
3peHuA NpugepauBaetca Nateoutonor H. I. [uzonanuKo, W3JIOKUBIIMH ee 
CHauala Ha apBHHCKoH ceccun AkayeMHH HaykK YCCP sp 1939 r. u B «JLoK- 
jagax Akanemuu Hayx CCCP» s 1940 r., a 3aremM B page paooT u BBICTyMVIe- 
HH Ha pa3IHUHbIX Hay4HbIx KOHepenuMAx. He BcTpeTHB Ha STOT CUeT 
ZOJKHOH KPHTHKH B Hale MewaTH, eCH He CUHTATb KPaTKHX 3aMeuaHHk 
K. K. Mapxopa (1955), HW. [. Tingzonanuxo pa2sxBaJl A MOHbIHe NPOROJKaeT 
yNOpHO OTCTaHBaTb STOT B3PIA B CBOHX CTaTbAX HM KHUrax, NOCBALLCHHBIX 
JleHHKOBOMY NepHomy. Tak, B HexaBHO BbilweAWeM COOpHHKe «Q KIMMaTaXx 
HW JaHAWiadTax Mpolworo» (1955), HanmucaHHOM COBMECTHO C II. C. Maxe- 
€BbIM, Kacancb 3HaveHna Tpyaos I]. A. KponoTkHHa mo KCTOpKN YeTBepTH4y- 
noro nepvona, MW. I. IIugonauuxo oTmeyaeT, YTO «OH (Il. A. Kponorkuy,— 
H. K.) pockpecwul B pe?KO JOrMaTH4eCKOM BHJe JIeMHAKOBy!IO THNOTe3y, CO3- 
WaHHY!O 3anagqHoeBponelicKHMu yyeHbIMH )K. Kiosee, Ji, Araccucom, B. Bexk- 
JI9HIOM HW APyruMH KaTacTpo@ucTaMh». 

Ucxoun u3 atoro, WM. I. WIngonawuKo geaeT BbIBOA: MOCKOJIbKy YYeHHe 
© JI@NHHKOBOM Nepvose co3qaHo 34pyOexKHBIMH KaTaCTpC*uCTaMH B Haale 
XIX croeTus, TO OHO ABJIAETCH KKaTaCTPOMHCTCKHM, C/l€AOBATeJIbHO, HWeaJH- 
cruyeckuM» (cTp. 108), T. e. yYeHHeM, HeNpHeMJeMbIM JIA Halen COBeTCKOH 
HayKu. B WeHCTBUTeIbHOCTH, O3HAKOMJIeHHe C HCTOpHeH pa3sBuTHA TeosorHye- 
CKHX H reorpadvyeckuX 3HaHHH B PoccHH NOKa3bIBaeT, YTO HE TOMbKO pud- 
TcBan runotesa (JlomoHocos, Jlenexun, Coxonos, Apcenpes, UlyposcKxun 
HW Op.), HOW JeRHHKOBAA TEOPHA HMeIOT JaBHOIO TpadMuMlo B Ha- 
well oTeyecTBeHHOM HayKe. B 93TOM HeTpyAHO yOeqHTbeA, eCIM OOpaTHTheA 
K HCCeMOBaHHAM M BbICKAa3bIBAHHAM Hallux H3BeCTHBIX yueHbIx K. M. bapa, 
K. ®. Pyabe u H. A. Cesepriopa. Bce OHH He TOBKO PeLATeJIbHbIM 06pa30M 
OTBeprlH KaTaCTpOPH3M Kak TeOPHid, HO H, YCIelIHO MpeOOeB OMHOCTOPOH- 
HOCTbh B TOJIKOBaHMM TreONOrHyecKHX COObITHH YeTBePTHYHOTO Nepuoda, CBOH- 
CTBEHHYIO CTOPOHHUKaM ApH@TOBOH FANoTesbl, CTaIM Ha MIpaBHIbHbIM, Hay4- 
HbIii NyTb H3y4eHHA M OObACHECHHA NPHYHH OOpa3z0BaHHA MeAHHKOBBIX ABJICHHH 
mpowioro SemMJH. | 

Bo3bMeM Bp Kayectse MpHmMepa «<AstTo6uvorpaduio» (1950)' akayemuKa 
K. M, Ba pa (1792—1876). 3 Hee MbI y3HaeM, YTO B MIpOMeXKYTOK BpeMeHH 





1 YlepponauanbHo «AsTo6uorpadua» K, M. Bopa Oblia u3qaHa Ha HEMeCIIKOM ASHIKE 
AxaxemMued HaykK B 1865 r. 
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ce 
MexKy nyTelectBueM B 1837 r. Ha Hosylo 3emsio wu nocemleHHem B 1840 r. 
BOCTOYHOrO H CeBepo-BOcTOUHOrO Geperos Pycckolt Jlananquu, Bop copep- 
WH. NoesAKy Yepes loxwKHy!O OunAAHAMW WO Terpcunrd@cpcea. Bo spema arofi 
NO€3AKH €MY <HEBOJIbHO OpOCHJHCb B Ivla3a JI@MHHKOBbIe UWIPaMbl H MOMMpO- 
BaHHbI€ M€CTa Ha M@CTHBIX CKaliax». II[pH H43KOM NOJIO%KeHHU COJIHMAa MyTe- 
INECTBCHHHK YBHAe «MIOCKHH H HH3KHH kKynowt (Oapanuit m06,— H. K.), 
KOTOPbIM ...BeCb ObWI MOKPbIT TEMHbIMH MONOCAMH HM BBITVIAAeN, Kak WKypa 
seOppl» (cTp. 413). 

Korga Bap cra BHHMaTeIbHO paCCMaTPHBaTb STH HHTepecHble sABenus, 
TO OKa3aJIOCb, YTO «NO CKaJle MpOXOAAT MapaJWeIbHbIe OTUWIMPOBAaH- 
Hbleé OOpo3qbl B HECKOJIbKO JIOHMOB WMpHHO KaxKaa». Stu 6opo3ybl B 
MOMECHT HaOJIOJeHHA ObLWIM «B TeEHH WH YepeOBaIHCb C OCBeIIeHHbIMH rpe6- 
HAMH>». 

AcHee Bcero Noqo6uylo KapTuHy Bap Bugen «Ha BepiwiMHax MOcKHX CKa- 
JMCTEIX KpaxKeH, HHOra Ke MU Ha Oomee ocTpHIx rpe6uax» (cTp. 413). Oru 
HaOOeHHA MpobyAwM y yyeHoro TrayOoKHit uHTepec K STOMY TpeqMetry 
HW NO3THee OH elle HECKOJIBKO pa3 MOCeTHJ CTpaHy KacCnyecKHX JI@HUKOBDIX 
ABJICHHH YeTBePTHYHOTO NMepuoza — OunrAHAUW. 

Yoon yOequTbcA B TOM, YTO JleMHuKOBbIe aBeHHA DuHAHAHH, paBHO 
KaK H NOAOOHbIe ABCHHA CeBepO-3aNaqHOH uacTH eBponelicKoli Poccun, 
HMCIOT JICTHHKOBO€ MPOHCXOKMeHve, a TakKKe MIA TOO, UTOObI NOYIHTS 
MpeAcTaBeHve O NepeHoce BaJIYHOB MaBalouUl™M MOPCKHM JIbJOM, eATeIb- 
HocTbIO KoTOporo Jixiienb HM Dpyrve OObACHANH O6pa3s0BaHHe JIeIHHKOBEIX 
ABJICHHH YeTBEPTHUHOrO MepHora, Bap B 1839 r. npegnpuua HHTepecHy!o 
noe3iKy Ha ocTpoBa PuHcKOorO 3auBa. Xota Bap wu nomyanHa OT MeCTHIX 
*KHTeNeH CBeCHHA O WeOM pale cyyaew MepeneceHHA KPYMHbIX BaJIYHOB 
MaBalwouliMH VJIbJMHaMH, a TpaHCNOPTHpoBKa Govlee MeJIKHX, SABIAeTCH, 
MO HX 3aABJICHHAM, OWCHb YaCTbIM ABJICHHEM, OH IIPaBHJIbHO 3aKJOUHNN, 
WTO <HaJIHYHe 3HAUHTEIBHBIX H MHOPOUMCJIeHHBIX HarpoMOxKeHHA Kpyn- 
HbIX BaJIYHOB, KOTOpble B MOpe pacNO/laraloTcd Maske CJIOAMH, TroBo- 
PAT OoJbUe B NONb2y MeATeMbHOCTH TleTuepoB», YeM TWIaBalOWHX JIbAHH 
(cTp. 414). 

[loka yyenux Bopa, A. ©. Munnennzopd, roropunca xk CBOeMy IlyTelle- 
CTBHIO m0 Cu6upv, Bap cosmecTHo c HHM ycmed coBepuIMTE OMHY CiHeWHaJb- 
Hy!o moe3aky B DuHAAHDHIO (B OKpecTHOCTH leabcuHrdopca) c Tem pacye- 
TOM, UTOObI NOKa3zaTb Muynenmopiy Ha MECTe JCAHHKORDIC WPAaMbl H OTHOVIH- 
POBaHNbIe MOBEPXHOCTH Ha CKaJIax, KOTOpble, no yOexmeHHio Bopa, Muyien- 
nop Jouken Obi BcrpeTuTb B Cu6upu. Hagexaa bapa, Kak H3BeCTHO, He 
CObIaCb; HH H360pO2KMeHHEIX, HH OTMOHPOBaHHbIX CKas B Cu6upy Muen- 
mopy BCTpeTHTb He yfanocb. A 9TO, Kak COBepLeHHO BePHO 3aMeTHI B TO 
Bpema Bap, 6bVI0 O4eHb BaXKHO JWIA OKOHUATeIbHOrO pelieHHA mpo6sembt 
O JEANHKOBOM TepHone, HOO «JO TeX Mop, NOKa He yAaCTCA BbIACHHTb, NOVeMY 
CHH OTCYTCTByIOT B CHOHPH, Mpo6lema ApeBHero JIeqHHKOBOTO BpeMeHH 
OCTaCTCH elle HC MOJIHOCTbIO pellleHHow» (cTp. 415). 

ITH H2BeyvenHA u3 «ABro6uorpadun» bapa nosponrsior cheratp BbIBOR, 
3TO MepBbIM PYCCKHM reorpadoM-rviAlMaJIHCTOM, NpHep2KHBaBLIMMCA eMHH- 
KOBOH THMOTe3bI 3ao/Iro Wo ee OOulero NpH3Hanna, 6b He 9. WV. Diixeanpy, 
Kak cuutal I. MW. Tauduapes (1916) u mpogomxator cuvtTaTb MHOrue coBpe- 
MeHHble HCcemoBaTetu, a K. M. Bap. 

Ho 9THM He ucyepnbiBaiotca 3acayru K. M. Bapa B HCTOPHH IAIMOJOrHH. 
K uNcJY HX HYKHO OTHECTH H TOT HeMasOBaxKHbIii (akT, 4TO OH TepBhIit yKa- 
saJl Ha CHOupb Kak Ha MpOGOHBIt KaMeHb JeHHKOBOM THNOTe3bl H TEM CaMbIM 
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oO6paTul BHHMaHHe HCCAesoOBaTeeH Ha HeEOOXOMMMOCTb MOHCKOB TaM JleqHH- 
KOBLIX ABJICHHH JIA NMOJIHOTO pellieHHA «MpoOeMbl ApeBHero JleZHHKOBOTO 
BpemeHu». Hago TakxKe yKa3aTb Ha HeEOOXORUMOCTh MaJbHeWWero H3y4eHHA 
pa6oT akafemuka bapa, KaCaloluxca PIsWHOOrHH, TeM Goslee YTO HeKOTOpbIe 
H3 HHX JO CHX Nop He MoTepAJIH CBOero 3HaYeHHA. 

3HauMTebHEIM HHTepec K HaG6sogeHuaM K. M. Bopa mpossaan II. A. Kpo- 
MmoTKHH, B cBoei MoHorpaduu «MccaeqopaHuA o JIEQHAKOBOM TepHvorzer 
(1876) oH B page MecT ccbiIaeTca Ha pa6oTE! bapa, ocoGenHo B raiase XVII 
(«BanyHb>) BTOoporo (Heomy6MKOBaHHOrO) ToMa. KponoTKHH, OTMpaBJIAACb 
B Cu6upb, Mo cyulecTBy, CleqOBall MoxeNaHHio bapa OTHOCHTeJIbHO BbIACHEe- 
HHA HaJIHYHA TaM MpH3HaKOB ApeBHero OleqeHeCHHA JA pelieHuaA mpoOsempt 
O JeHHKOBOM Mepxvore. IIpu 3TOM, OTKPhIB C/leAbI YETBEPTHUIHOTO OIeMeHeHHA 
Bocrouxoro Casua u Ilaromckoro HaropbaA UM AOKa3bIBaA PacmpocTpaHeHHe 
JI@QHHKOBbIX ABeHHH Ha CuOupb, KponoTkKHH HCTOJIKOBbIBaA HX OOpa3o- 
BaHHe He Cc KaTaCTpOducrckol TOUKM 2peHHA, Kak mpegctaBinetca VW. I. Ilu- 
MOMIHYKO, a C akTyamucTuYecKoH no3sHuHH. IIpHunnHy ApesHero oweqeHeHHA 
Cu6upu KponoTKHH ycMaTpHBad B Ooslee BlaxKHOM ce B CPaBHeHHH C CoBpe- 
MeHHBIM KJIHMaTe, O6yCJOBIeHHOM 3aTOMIeHHem BapaOunckon crTenn, 
Cesepyo-Cu6upckol, Cpegue-Amypckoi 4 Huxxne-AMypcKkoi HH3MeHHOCTeH HU 
UskWIMHCKOH MPOBHHILHH, BbIsBAaHHBIM «MorpyKeHveM MaTepHKa». HexoTopoe 
CMaArualoulee BJIMAHHe Ha KJIMMAT OKa3bIBaJIO, 10 erO MHeEHHIO, H OrpOMHOe 
KOJIHYeCTBO O8eP, HbIHe JIH60 BbICOXWIHX, J1H60 OOpaTHBIUHXCA B IMVIOMOpOAHbIe 
AJIJIIOBHAaJIbHbIe paBHUMHb! (1868, ctp. 114; 1873, crp. 282’. 

Tlocrohubl BHAMaHHaA HW HaOsogeHua B. Bétsiuurka, npoBexenuple B 1839— 
1841 rr. Hag oO6pa6oTKOH APeBHHMH JIeQHHKAMH NOBeEPXHOCTH TBepbIX, mpe- 
HMYULCCTBEHHO H3Bep2KeHHBIX TOpHHIX nopog B Liseyun, Punnanguu, Jla- 
niaHAHH HW Ha KowbCKOM MOJIYOCTPOBe, MOCKOJIbKY OHH He OCTABJIANIH HHKAKHX 
COMHeHHii B TOM, 4YTO MOBePXHOCTh YMOMAHYTHIX CTpaH, BK0UaA H KonpcKun 
MOJIYOCTPOB, Oba MOKPbITa MOWIHHIM JICHMKOBLIM OKpoBOM (Kapuios, 
1953). Ha aru HaOmogeHua ccbiiaerca I]. A. KponorkuH 8 cBoeM Tpydze 
«HccehOBaHHA O JI@QHHKOBOM nepHose» (1876). 

B 50-x romax riy6okHe CyKeHHA O NPOMCXOKACHHN SPPATHYeECKHX BaJly- 
HOB BbICKa3biBaJl mpodeccop Mockosckoro yuuBepcutTeta K. ®. Pye 
(1814—1858). B omHot u3 cBOux NYOMUHBIX JeKUMH, GUTAHHbIX B 1851 r. 
B MockoscKom yHuBepcutete, Pysbe (1852) rosopu: «log Kone TpeTHuHor 
9NIOXH, KOra KIMMaTbl paciamucb, cepepo-3anay Poccun u CkaHquHaBuH Obit 
MNOKPbIT CHeraMH H JIBJOM, JeaBlUIMMH HeBO3MO2KHOIO XKH3Hb pPacTeHH HU 
*KHBOTHBIX. OT MPHYHH, KOTOPbIX HayKa He MOIla MOCeIe MOCTATO“HO YACHHTb, 
CeBepo-3anaMuble JIGMHHKH HJM eTUepbI MOCTeNeHHO MOMAaBaJIMCh Ha 10Fo- 
BOCTOK, 6OpO32HIM H YacTHIO pa3spyllasM BCTpewaeMble HMM Ha MyTH KaMeH- 
Hble MOPO/[bl H OTHOCHJIM HX, CMOTPA MO OTHOCHTEIbHOM BeIMYHHE OTOPBaHHbIX 
uacTeH, 61W2Ke HIM Jasee OT MepBOHayaIbHoro MecTa OOpa3oBanua. Takum 
o6pa30m cegepo-BocTouHad YacTb TepmMaHuu u CeBepo-3sanagqHad Poccusa no- 
KPbIIHCb MeCKaMH H I'IMHaMH, OCTaTKAaMH OFHeHHbIX Nopod PuHAAHDMH H 
CKaHAHHaBHH, pa3pyUICHHbIX JBH2%KeHHeEM BOX UM CHEFOB. ITO MOCTATOUHO 
WOKa3bIBaeTCH KaK OOVIbIIHKMH TvIbIOaMH UH PaJIbKaMH OFHeHHbIX, KPHCTaJIJIH- 
YECKHX MOPON, OTJOMKEHHBIX B HeCKH CeBepHOH PoccuH WM yNoTpeOHeMbIX Ha 
NOCTPOHKH H MOCTOBbIC, TaK H TOXKECTBOM B QH3H4eECKHX Npu3sHakaxX STHX 
KaMeHHBIX Mopogx c nopozamMu PABIAHAMM HW CKaHAHHaBMH; HaxO*KAeHHEM NOL 
Mocksoto 3aMeyaTesbHBIX MAmatpuiickux KaMHeH, KoTopble B Espome, B lep- 
BOHaYaJIbHOM MeCTe OTJIOXKCHHA, H3BECTHMI TOIbKO B PunaHAMH, y UMaTpHi- 
ckoro Bononana (Mmatpa); HakoHell, TeM, UTO KaK CKaHMHAaBCKHe H GuH- 
JIHHACKHE TOpHble MOpogbl, TaK uw Tom IIckoscKoh nu HosropogcKoh ry6ep- 
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HHH HCNeUIpeHb! 6opo3qaMv, MOryWIHMH O6pa30BaTbCA TOAbKO OT ABH KeHHA 
JI€QHUKOB H BOX, HallpaBJIeHHbIX MPeCHMYIeCTBEHHO OT CeBepo-3anana Ha 1oro- 
BOCTOK. OTO ABHKeHHE JICMHHKOB, Ne€PCHOCHBIIAX MeCKH, 3AKPYTVIeHHble PaJIbKY 
K OOJIbUIHe TIbIGbI OTHCHHBIX MOpOA, HaMpaBHBINHXCA Ha IOTO-BOCTOK, Be- 
POATHO, MOTOMY, YTO CeBepo-3anaqHaa Poccusa B TO BpeMA ONYCTHNaCh BCJeL- 
CTBHE BbIABHKEHHA MACC Ha BOCTOUHOM YacTH Ypala, ACXOAHO QO WeHTpaJib- 
HOH TeOJIOTHYeCKOH OCH, KOTOPOH He€3HAYHTeIbHbIX BbICOT, BEPOATHO, OCTAa- 
TOUHO OblWIO, YTOOI OCTaHOBHTb Hu O6e3 Toro ocia6sIeHHOe BH KeHHe 
cepepo-3alaqHoro moToKa. Ilo Kpalwel Mepe, nO TY CTOPOHY lWexTpaJbHol 
OCH B IO2KHOM movioce PoccwH HeT HH MasleHUINX CaeqOR yNOMHHaemoro 
CeBepO-3aNaAHOrO ABHKeCHHA KPHCTAaJJIHYeECKHX TOpon» (cTp. 90D—91). 

HecoMHeHHO, 9TH BbIBOJbI OTpaxKaloT Gomee rmy6oKoe nonHMaHHe Pyvbe 
MIpHuHH O6pasoBaHHA JICHUKOBbIX ABJICHHH B CPaBHeHHH C CVKAeCHHAMH 10 
3TOMY TipeyMeTy akayemukKa Bapa. Ecau Bapy Oblio «HeNOHATHO», KaKHM 
oOpa3oM NOKPOB MATePHKOBOrO JIbMa MOL CTOJIb MadeKO CIYCTHTbCA B paB- 
RUMY HW MpOTalHTb OOJOMKH PHHIAHACKHX CKaJI 3a Mocksy, mocko/IbKy B Cu- 
6upH, KaK NOKasaM nyTewiectsua Muygennopdha, ropopwl on, «HuYero N0- 
Ao6uoro He NpOuCXOAMJIO», TO BCe 3TH BOMpOCbl, KaK MOKa3blBaeT MpHBeseH- 
Hast WHTATa, BeECbMa YeTKO H ACHO IIpenctanan ce6e Pyabe. IIpu stom 
HEOOXOAMMO OTMECTHTb, YTO B3TvIAdb! Bapa Obl H3BeCTHbI OrpaHHueHHOMY 
KPYry YYeHbIX, TOra Kak B3rIAb! Pyabe Obi LHDOKO H3BeCTHbI He TOJIbKO 
cCpeaH yyeHbIx cep ero BpeMeHH, HO HM CpeAW WIMpOKOH myOMKH 4, TaKHM 
o6pa3oM, HMeIH OrpOMHOe 3HayeHHe B MOATOTOBKe OarONpHATHOH MOUBbI WIA 
BOCHPHATHA YYCHHA O JIeMHHKOBOM Tepwore II. A. Kponorkxuua. Bowbure toro, 
Mbl CKJIOHHbI NOJlaraTb, 4YTO BJIMAHHe Pywibe KaK BbIMaIOWIerocaA IBOJIOIHO- 
HHCTa CKa3aJl0OCb H Ha pa3paOoTKe aKTyaJIMCTHYeCKOH OCHOBbI 3TOrFO y4eHHA, 
TeM 6ovlee UTO ero BOS3PeCHHA Ha MpHpogsy Obiwiu XOpoulo u3BecTHBI Kponor- 
KHHY HW ero OJIMKAaHIIMM TpeqWecTBeHHHKaM. 

BowbulaA pOJib B CO3MAHHH AKTYaJIMCTHYeECKOH OCHOBbI TEOPHM YeTBeEpTHY- 
HCTO OJI@@HCHHA TIPHHAaJIeKAT TaJlaHTJIMBOMY YYCHHKy HW MoceqoBaTe0 
K. ®. Pyabpe — H. A. Cesepyosy (1827—1885). Cesepuos 3a 11 mer, c 1857 
no 1868 r., "pH akTHBHOM cogeHcTBuu Pycckoro reorpadbuyeckoro o6uectTBa 
NpeANpHHAJ pA WyTewecTBHH no TypKecTrauckomy Kpato. Ho oco6enHHo Gora- 

ThIMH HAYUHbDIMH Pe3yJIbTaTaMH, MaBlIuMH CepeploBy Mpaso pa3ZeuATb 
c I]. Il. Cemenospm uecTb OTKpbITHA Hayke cTpaHbI «HeGecHbIx rop», Obi 
ero myTellecTBHaA B TaHb-DIaHb B 1864—1868 rr. 3a 3TOT NepHon skcneaAH- 
IHOUHOH AexTeIbHOCTH CeBepllop Ciesla PA BAKHIX OTKPHITHH B OOMACTH 
reoJiorHH, reorpaduu, OOTAHHKH, 300JIOrHH HT. J. 

TulaTestbuble HCCJIeqOBaHHA B YINOMAHYTHIX HM APyrux mMecTax TsHb-lWaHA 
CJIeOB JpeBHero OJIeeHeHHA puBeH Cepeplosa K CJeAVIOULUM BbIBORaM. 

1. Bantbl WH rpAbl BadyHOB, pa3OpocaHuble MO AOJIMHaM H CKJIOHaM 
xpeOTOB MpeHMYLIeCTBeHHO 3amaqHoro = TAHb-IlaHa,  ABJIAIOTCH THIOHUHbIMH 
OOKOBbIMH H KOHCUHbIMHK MOPeHaMH APeBHHX JIC AHUKOB. 

2. B Taub-lwaHe [peBHHe JIGMHHKH HMeJIM OOvlbIGe pacipocrpaHeHue H 
CNYCKaJIHCb JO BbICOThI He HHKe 2500 dyTos. «Huxe 2500 &., ecu CyYANTb 0 
CeBEPHbIM CKIOHaM Kupru3ckKoro xpe6Ta, THHbINaHCKMX BaJlyHoB Het. B crenu 
OHH He BCTpeualoTca, C/leqOBaTeJIbHO, NWIOBYYHMH JIbJLaMH He Pa3HOCHJIHCb, 
H MOpe, HeKOrjla NOKPbIBaBlllee CTelb, HE NOAHHMAJIOCb 0 3TOH BHICOTHI HJIH 
JIQMHHKM He CNYCKaJIHCb JO YpOBHA Torfallvero Mopa» (1867a, cTp. 144). 

3. OTH «<PpAHHbI>, HIM CKOMI@HHA KaMHeli, He MOI MpousoliTny Heno- 
CpeACTBeHHO OT OOBa/I0B, TaK KaK «BaJIYHbI MPHHadeKaT K PpaHHTHBIM, cHe- 
HHTOBbIM H XHOPHTOBbIM NOpokxaM, OOpa3yloulHM CKabl Ha 10—15 BepcrT fa- 
Jiee BrilyOb ropHoH Lenn». 
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4. «][BuraTeeM» 3ppaTHYeCKHX BaJYHOB OblIM JPeBHHe JIeHUKH, NMOCTy- 
maTetbHOe ABHXKCHHE KOTOPbIX «CepKUBAAOCh OOPasoBaHKeM HHKHETO Kpad> 
(1867a, ctp. 145). 

5. O6pa30BaHve ApeBHHX JIeXHHKOB B TANb-laHe ObIJIO CBA3aHO «Cc ObIB- 
IwHM coequHeHHem Kacnuiickoro nx ApaapcKoro mope mexy co6oH, Cc 03e- 
pom Banxaum uc JiegqoBuTbIM OKeaHOM». Syecb Ob <MpHMOPCKHH KJIMMAT>, 
OUeBHIHO «BJIaxKHee HbIHelIHero, H 3TOM BJaxKHOCTH, ake MPH MeHbIUHX 
SHMHHX MOposax, ¥eM Tellepb, 6bWuIO yxKe MOCLaTOUHO, UTOObI NPOM3BECTH B TO- 
pax Maccbl cHera, KaKHX Telepb yxKe Het» (1867a, cTp. 146). 

6. Cneqbl 2peBHero oeqeHeHuA TaHb-llaHa MOKa3bIBaloT, YTO «OHH 3aBH- 
ceIH OT TOralliHero pacnpemeseHHA MaTepHKOB HM MOpelt» (18656, crp. 129). 

Bosee OCHOBaTeJIbHO CeBpepllosB pa3BHI CBOH B3rIADbI MO MHTepecylollleMy 
Hac Bompocy B cBoeli peuw «O culeqax ApeBHHX JeqHHKOB B Cpegnei Asun» 
(1870), npouwsHeceHHot 29 asrycra 1869 r. Ha OOmlem 3acemaHuH 2-ro cbesla 
pycckHXx ecrectBoucnbitatenet B Mockse. CHayasia Cepepios H3/10%KMI COCTOA- 
Hve Mpo6/leMbl O JI@HHKOBOM Mepvosle, a MOTOM OOparHwuich K CBOHM CpesHe- 
a3vaTcKuM Ha6si0neHuaM. Tosopa 06 «appaTuueckux copmalnax» CpenHeit 
A3HuH M MX OTHOWICHHH K Je2HMKOBOMY MepHory, Cepepllop 3aMeTHJ, YTO 10 
Opev6yprckoH crenu, 6143 Myrogxkap, paccedHa MeJIKaaf faJlbKa TeX Ke 
rOPHbIX MOpOA, H3 KOTOPBIX cocToAT 9TH ropbl. AHasOrHyHylo KapTHHy OH 
Ha6lolant y moxowBbl Kapa-tay, re paccenHa Takad Ke Me/Kand TaibKa HW 
take 6e3 KPyYNHbIX BaJIYHOB. 

Uto Ke KacaeTCd KPyNHbIX BaJIYHOB, TO, COrMacHo ero HaO.1l0eHHAM, OHH 
ECrpeualoTcad B ropax TAHb-lWaHA, OOpa3syH TaM «BMeCTE C FVIMHOM WH MeCKOM 
OrpoMHble TOM sppaTHyecKoro HaHoca, JlexKatlero He HHKe 2000—2500 op. 
BbICOTHI». Y NOAOWBEI TOP 3Ta 3ppaTHyeckan CPopMallnA OOpa3syeT WUpoKyt, 
B 15—20 Km wu GOovlee, CIVIOWIHYIO BOJIHHCTYIO MOMOCY, 3aMeTHO BbIZe/1A10- 
mylocA Ha o6ulem cove okpy2xKalousjeH ee MectHocTH. I]poucxox enue STOH 
«3ppaTHyeckon Mosoch» Cepeplos OObACHAJ JeATeIbHOCTbIO [IpeKHHX TAHb- 
WaHCKHX JI@MHHKOB, pacCMaTpHBaA ee KaK MOAC APeBHHX KOHEWHbIX MOPeH, 
«elle COXPaHHBIIHX CBOIO topMy, HMeHHO opmMy BascoOpa3Hbix Hacbinen, 
COCTOALLUX H3 BaJIYHOB, raJIbKH, [IHHbI WH MeCKy, HeMpaBHJIbHO MepeMelllaHHbIx 
Mexkiv co6oro» (1870, crp. 119). 

CepeploB NOAYepKHY Jalee, UTO NOCKOJIbDKY «Mopowa BaTyHOB (TpeuMy- 
DIeECTBeHHO TpaHuT) Goble “wacTbIO OMMHAKOBA He C OM KAHUIMMH OOHA- 
KEHEAMH, 4 C 6oOulee OTMAJICHHbIMH, HAXOJALLMMUCA B BePIIMHAaX AOJIHH», TO 
OCbINAMH 3TO O6pasoBaHve OOBACHUMO G6bITh He MoxeT» (1870, crp. 119). 
TouHO TaK X%K€ HEBO3MOXKHO OODACHHTh STH OOPaz0BaHHA «OOBaaMH» H «re- 
peHecenueM BOOK», Tem GOomee, YTO TPaHHTHbIe BaJIyHbl BCTpeyaloTcA He 
TOJbKO Ha JIHe H CKIOHAX JOJIMHbI, HO HW Ha BepiliHHax mepecekaloulux ee CKa- 
JIMCTbIX TPA. 

Kpome Toro, ero Ha6i0NeHHA MOKa3au, YTO XOTH HW THHbIMAHCKHE Jel- 
HUKH «ciycKaldch mpexgze Ha 7000 cd. HHxKe TefMepellHero, HO 2O YpOBHA 
MOPA He AOXOAWIH, a NPHHOCHMble HMM BHH3 BaJIyHbl WIOBYYHMH JIbAWHaMA 
He pa3Hocuucb». Hanpotus, Bce CBHAeTeIbCTBYeT O CYINeCTBOBaHHH «Je1A- 
Horo MepHosa», Korma MHorve Tropbl TAHb-WaHA ObILIH yReHYaHb! MOLLHbIMH 
noKpoBaMu baa. UW wmMeHHo 3TOT Jex, MefwieHHo cnom3saa c He6ecHsIx rop 
«NpHHec 3TH RaJIyHbI, a MpH TaAHHA OCTABHJI HX Ha HaCTOAIUAX MeCTax» 
(1870, crp. 119). O6 stom xe TOoBOpAT HM OTNO.IHPOBaHHbIe H HCYepyYeHHble 
CKaJIbl, BCTpeueHHble 3.ecb TakKxKe BepBbie CeBeploBbIM, XOTA STOT MOCTOBEP- 
HI MpH3HaK Oblioro OleqeHeHUA B TAHDb-IlaHe MMeeT, Mo CepeplloBy, BecbMa 
orpaHwyeHHoe pacmpocrpaHedue. OrmomMpoBaHuble HK H360PpOKTeHHbIe 10- 
BePXHOCTH CKAJI BCTPewaloTCA aleKO He Besse, re UMCIOTCH «MpouHe JeAHH- 
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KCBbI€ CleQbI>. ITOT tbakT CeBeploB OObACHAeT <CHJIbHBIM BbIBETPHBaHHeM 
paspylleHHeM OOHaKeHHBIX MOBEPXHOCTeH CpeMHea3HaTCKHX YTeCOB MPH pe3- 
KHX MepeMeHaX TeMMepaTypbl HW BAKHOCTH BO3AyXa» (1870, cTp. 120). 

IIpwunHy WHpOKoro pacnpocTrpaHeHHA JpeBHHX JIeqHHKOB B TAHb-lWaHe: 
CepeploB BHel B 6oulee B/laxKHOM B CPpaBHeHHH C COBPeMeHHbIM «MpHMOp- 
CKOM KJHMAaTe>, OOYCJIOBJIGHHOM CYIIE€CTBOBAHHeEM OFpOMHOrO MOpA-34aJIHBa 
CesepHoro JleqopuToro OKeaHa Ha MecTe TeNepewtHux Kupruscknx u Typau- 
CKHX cTemeli. 

UTo Ke KacaeTcA OObACHEHHA BCeX ABJIEHHM MeqAHOrO NepHona BOObUe,. 
TO 32eCb, NO cloBam CeBepuoBa, «HYKHO OOPaTHTb BHMMAHHe Ha TormaluHee 
ooillee paclipesemenve MaTePHKOB MH MOPeli, yKa3bIBaemMoe He OHO Caxapoit,. 
aBCeMH CTeIAMH MH BOOOLIe MIHOWUCHOBLIMM H NOCETPeTHUHbIMH MOUBaMH 
MOpckoro OOpa30BaHHA, H COoOOpa3HTb BJIMAHHe MOJHCTO H Jake HeNO/HOrO: 
lipekpalleHHA TelIbIX TEVEHHH K NOJIAPHbIM MOPAM Npu UX TorgallHeh o6- 
IIMpHocTu». B nozTBepxaeHHe cBoero MHeHHA CeBeplloB yKa3bIBaeT Ha TOT 
(pakT, YTO HaOJOJeHHA aloT OCHOBAHHA CYHTATb MOPCKHM JIHOM He TOJIbKO: 
Kupru3ckyto cTellb, HO M Apyrve, CXOAHbIe C Heli M0 CBOHM Mo¥BaM, O6pa30- 
BaHHIO H TONOrpapuyecKHM YCJIOBHAM, a HMeHHO: Caxapy, BHYTpeHHHe cTenH: 
1OmwKHOH Adpuku, namnacpl Jlannarpt u Ilararonuu, npepun u Bombo 6ac- 
cei CesepHot Amepuku x T. 0. He mpu3HaBaa «coBepileHHo OJHOBpeMeH- 
HOCTH»® CYII€CTBOBaHHA STHX ObIBLUHX MOpeH, CeBepiloB Ha OCHOBAHHH HMeB- 
HIMXCA B e€rO BPeCMA MaHHbIX CUHTa ceOA BIpaBe YTBepKAaTb, YTO «B MHO- 
HeHOBbIn NepHOA MaTepHKH B CPCAHHX H BbICOKHX WIHpOTaXx OblwIH Gomee pa3- 
J{pOGJIeHbl, HeKeJIH TeMepb, CEMOBATeJIbHO, He MOTVIO GbITb KOHTHHCHTAJIbHbIX 
Mopo30B» (1870, crp. 122). 

Uro KacaeTcd <yMeHbUIeCHHA POPHbIX JICNHUKOB JO UX HACTOALLero O6'bema?,. 
TO, KaK NOJlATaeT CeBeplos, «BCerO BepOATHee OObACHAeCTCA He H3MCHeCHHeEM 
B HarpeBaHHn Semin CoJIHWeM, a HapacTaHveM MaTepHKOB H O6pa3s0BaHheM 
BCJICQCTBHE 9TOFO CYXHX KOHTHHEHTAJIbBHbIX KIMMAaTOB» (1870, cTp. 122). 

Bropok WoKiaq Ha 3sTY xe Temy CeBepllop cietan Ha MexyyHapoyHOoM 
reorpauyeckom kourpecce B IIapyxe setom 1875 r. AO BbIcTymIeHuaA O. To- 
peta ocenbio 1875 r. B Hemeukom reosioruyecKom o6mecTBe B Bepaune 
(O HaOJNOJeCHHAX Hajl ABJICHHAMHM COBPeMeHHOrO H ApeBHero OeeHeHHi B Ce- 
BepHoH Exspone). 3a yokmanq CeseplloB Nova BBICIHIyIO Harpany KOHT- 
pecca — «3oJ10Ty!o Mefalb» (SomoTHukan, 1947). ; 

H. A. Cepepuos, kak u K. ®. Pyube, oKka3a 3HauHTebHOe BJIHMAHHE Ha 
I]. A. Kponorkuna. «Cesepuop,— nucan KponorkuH,— 6b BbiTaouluics 
300J10r, TaJlIaHTJIHBbIH reorpad WH OHH M3 CaMbIX YMHbIX J1O/eH, KOTOPbIxX 
A KOrga-1H60 BcTpeyas» (1933). Ero MpictH o du3nKo-reorpaduyeckux H3- 
MeCHeCHHAX, TIPOHCXOAMBLUIHX B TeYeHHe JIEMHHKOBOrO Nepvosa, KponoTKuH cuH- 
TaJl “BECbMa JI@JIBHBIMH O6O6uleHHAMH» (18716, crp. 300). 

Tlourn OHOBpeMeHHO c H3yyeHHem H. A. Cepepiosbim culenoB JIeHHKO- 
Boro NepHowa B TsHb-Wane, B 1863 r. T. H. Tloranun (1835—1920) cos- 
mMecTHo c K. B. Crpyse B ropax Capbi-Tay B 102KHOM AviTae, HLIHe JIMMI@HHbIX 
JIGHHHKOB, OO6HapyKWIH BalOOOpa3sHble CKOMJICHHA BaJIYHOB rpaHutTa Hu NpH- 
3HaJIH MX 34 MOPeHbI JpeBHHX JIeqHHKOB (Crpyse u [lotaunn, 1867a). 
B 1864 r. stu xe UcCIegqoOBaTeIM O6HAPYKHJIM AHAJOrHUHble CeAbI APeBHUX 
JI€¢(HHKOBBIX ABJICHHH B xpeOTe TapO6aratae (CtTpyse u [lotrannun, 18676), To 
OblIO MOATBepKAeHO Ha6sionenuamuy E. Muxasanca, mpou3pekeHHbIMu 
B 1871 uw 1872 rr. 

K WeHHbIM BbIBOAaM B HTOTe H3YYeHHA JICUHAKOBBIX ABIeHHH I]pu6aTHKH 
npuwen akagemuk ®. B. UImMugzr (1832—1908), xoroporo II. A. KponotKuy 
CUHTaJ CBOHM YUNTeeM reoJlOrMH HW MpeAWIecTBeHHHKOM 0 pa3pa6orke wJed- 
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HHKOBOH TeopHH. Bo3spaTuBuiuch B 1863 r. u3 Cu6upu, UlmMugzr no3Hako- 
MHJICH C HOBeHIIMMH HCCJIe2OBaHHAMH JIeQHHKOROrO NepHoga B LilBeuuu u 
Hopseruy, a sieToM 1864 r. NpHHsAJICA 3a H3y4YeHHe HAHOCOB B ScTOHHH. YxKe 
Torma OH yOeqWICA B TOM, YTO Cileqb G6bIlIorO OJlemeHeHHA CkaHHHaBH 
MM@IOTCA Ha CHJIYPHHCKOW MOUBe ICTOHHH UH O. 33eH WH ONYOTHKOBaT 0 
‘3TOMY BOMpocy cTaTbiO B «BioweTeHe Akagemun Hayxk». B 1865 r. Limuar 
e3nn B Ulseunuio u LWispettuapckue Ajbmbl, uTO6bI Ha MeCTe O3HAKOMHTbCH 
€ JICRHHKOBBIMH ABJICHHAMH. B 1866 r. ero HccieqoBaHHA ObIIM TMpepBaHbl 
BTOPMYHOH MoesAKOH B Cu6upb AIA MOMCKOB TpyMa MaMoHTa, a B 1867 r. OH 
CHOBa BepHyJICA K MIpeKHHM TeOJOrH4YeCKHM HCCIeOBaHHAM OCTOHHH, cTpe- 
MACb KaK MOMKHO NOApOGHEe H3YUUNTb JIERHHKOBbIe OOpa30BaHHA UH Pacmpere- 
JIGHHE OTJIOKCHHH Pa3JIMYHbIX NO BPeCMeHH HW XapakTepy MpOHCXoXKAeHHA. 

CyelaB CPaBHHTeJIbHbIH aHaJIH3 MOCNeTpeTHYHHIX OOpas0BaHHu LBennn u 
Qctrouuyv, UWimuar (1871) mpuuten K yOexaeHHIO, YTO K KOHLY TpeTH4HOrO 
nepvoga scx Ilpeuua, noqo6Ho coppemeHHok [penanauu, 6Oblla noKpsita 
OTPOMHbIM H -MOIIHBIM JI€@MAHbIM NOKpoBoM. Basrulickoro MOpA Torfa He 
6bl10, a MOTOMy CKaHAHHaBCKHH ACQHHK Yepe3 STY MECTHOCTb H PUHIAHDHIO 
6e30CTaHOBOUHO ABHTaJicA B OcTouuro u I[lerep6yprcexyto ry6epyuio. Koueu, 
HJIH NepeqHHH KpaH 9TOrO JeQHHKa TPyAHO ONpexemutTb, Tak Kak 3a Mpese- 
JIaMH TBepYbIX NMOopow cuwtypuHickow dopmMauuu IcTouuu u [lerep6yprckok 
ryG6epHHH He/b3A 3a4MeTHTb WpaMOB H THNBYHOTO kpoccTeHrpyca (J1eHH- 
KOBOH WeOeHKH), MpekpacHO pa3BHTOrO B paBHUHaXx OcCTOHHHU. CuleqOBaTeJIbHO, 
gakniouw LIMugT, «Hao MOvlaraTb, YTO KOHELL STOIO JIE HHKAa CIlycKavica 
B MOpe HH 6oObWIOe O3eEPO, TO KOTOPBIM JleqAHbIe TOPbI pa3HOCHJIH ceBep- 
HbI€ BaJIYHbI Jaeko Ha tor», BMecte c TeM OH NOAYeEPKHBAJ, YTO «HEJIb3A He 
BUJeTb B OFPOMHBbIX H HelPaBHVJIbHbIX CKONJICHHAX BaJIYHOB B BasalcKux 
ropax H Ha JeBOHCKOH noe Jluqduinngun uw JIHToBcKoH ry6epHuu, ITO OHH 
TIP€AcTaBIAIOT HeEYTO BpOFe KOHEYHOK MOPEHH, mosBepraBllielica Bno- 
CAeCTBHH JelcTBuio Bon» (cTp. LXXIIT). 

IImMugt nowarad, TO NMOBepXHOCTh ODcTOHHH Moce HCYe3HOBeHHA OOIb- 
WWOrO Ji@qHHKa BeCbMa MOXOHMJa Ha HbIHeLUHIOIO PUHJIAHHHO: Oblia NOKPHITAa 
OOJIbLIMMH O3€PaMH, Me@KAY KOTOPHIMH BOSBbINMAIHCb CK/1aKH OCHOBHOM MO- 
peHbl «HH3KHMH MepewmenkamMu». Ha 3stux «mepeliieikax» yelictBHem mpHoox 
H O3€PHbIX JIBJOB OTNaraJIvCb Te NIPaBHJIbHble BaJILI H3 AHTHKJIMHAIbHO Ha- 
CJIOCHHOTO rpaBHA HW MecKa, KOTOPble HaNOMHHAIOT WIBEACKHE O3bI HW M3BECTHbI 
B PHHIAHAHH NOX HMeHeM CBuHHbIX xpe6ToB. Kak BugHo, UlmMuar jeatestb- 
HOCTH JPeCBHHX CKaHAHHABCKHX JIEMHHKOB NpHAaBa/! OovIblIoe 3HaveHHe, HO He 
OTKa3bIBaJICA H OT MPH3HAHHA POJIH NWaBaloulMx JIbAMH. 

B te xe 70-e roqpl akagemuk [. B. AOux (1806—1886) orkppit apeBHue 
JI@MHUKOBbIe ABJICHHA Ha Kapka3e (187la). He6e3nrnTepecHo oTMeTHTb, 4TO 
B NlepBbld NepHos cBoeH MHOroOeTHeH SKCHeEAHWMOHHOM AeATenbHOcTH (50-e 
rogbl!) A6ux COMHeBaJICA B BO3MOMKHOCTH HaliTA Ha Kapka3e clelbl We QHHKO- 
Boro NepHowa, HO Oostee NO3MHHE TeoOrHyecKHe HCCeEMOBaHHA, Mpou3sBpeleH- 
Hbie HM B AOHHe p. Tepeka, pa3BeAJIH 3TO COMHEHHE. 

B 1861 r. A6ux npucTynua K u3yyeHHio JlepxzopaKkckoro seqHuka Ka36exa, 
B 1867 r. OH BHOBb OTHpaBHsicA Ha Ka36ek JA AalbHeliWero H3yyeHHA Men- 
HUKa. SaKOHUHB PMIAMHOIOrHyecKHe HCCIeEMOBaHHA JIeqHuKa, A6ux oTmpaBuuica 
BHH3 nO WoHHe Tepeka, re U OOHAPyKHI CieNbI CyYWIeECTBOBaHHA JPeBHUX 
JI@QHHKOB. OH Hallie TpH OOKOBLIX MOPeHbI, pacnoO/OKeHHbIX B BHE Teppac 
y yctba JlepgopakcKoro yileJba, WIIM@OBaHHbIe H M360pOx%KTeHHbIe MoBepx- 
HOCTH TpaHHTHbIX CKaa Ou3 JleBgopakckoro ylleIbA HW CKOMeHue spparu- 
YeCKHX KaMHeH (HECKOJIbKO Bbile p. Jlapca), HMeIOWLMX TOUHO TaKOH xe 
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neTporpa@uyeckHi COCTaB, YTO M NOPOALI, ClaratoulMe Ka36ek B ero BepxHelt 
YaCTH. 

Cnelbl npe6biBaHuA JpeBHHX JleqHHKOB AOux Ha6lomal TakxKe B JOIM- 
Hax pp. Tapcy u Kam6eeskH, COcTaBJIAIOWHX NpaBble mpuToKu Tepeka. OcHo- 
BDIEAHCh HA JIMYHbIX HaOJIOMeCHHAX HW YYHTbIBAA TOMOrpaduyeckHe ycCJIOBHA 
aHHol MecTHocTH, AOux Clea BbIBO, YTO B JICMHHKOBbI MepHOd B AOHHE 
Tepeka CYIWJeCTBOBaJI OFPOMHbIM JIEMHHK, HepewHHH Kpaw KOTOPOrO HaxOAMICA 
B 2 km oT BaianukaBka3za (18716). 

AOux He TOJIbKO OOHapy2xKH Ha KaBka3e CKOMICHYA 3PPaTH4eCKHX BaJly- 
HOB, HX HarpOMOAKeHHA B BHAe rpay (MOpeH), OTNOJMpOBaHHble nH H360pox- 
€HHbIe MOBEPXHOCTH CKa.1, HO OOBACHH NpPOUCXOmACHHEe JTHX ABJIEHHH cyLWle- 
CTBOBAHHeEM H JeATeJIbHOCTbIO TIPeKHHX JIEAHHKOB. 

l3 cka3aHHOro BbIllle CO BCeH OYEBHAHOCThIO CIeLyeT, UTO MPAMbIMH, He- 
MOCPeACTBeEHHbIMH T1pesUiecTBeHHHKaMH CO3aTeIA YyUeHHA O JIeHHKOBOM 
nepvoge, I]. A. KponorkuHa, saBusiorca He 3apy6exKHbie yyeHble — Kiosbe, 
Araccuu, Bexjsua, Uummep, a pycckue ecrecTBoucibirateiH: Bap, Pyube, 
Cesepuos, Iloranuyn, Crpyspe, UImugt u ap. 
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HbIi) TOM. Banyun (ra. XVII). Kaaccudukanua noctnamoueHoBilx HaHocoB (ra, XVIII). 
Mopenbt uw o3bl (ra. XIX). M., Llentp. roc. uctop. apxusp.—KponoTkHH II. A. (1933). 
Sanuckw 6yxHTopuinka. H3n. «<Academia».—KponotKkuun II. A.“ A. A. (1932). Mepenu- 
cKa Iletpa nu AnexcaHapa Kponotkunpix. M3q. «Academia», M-JI—Mapxkos K. K. 
(1955). Auturastnani3m. H3n. AH CCCP, cep, reorp., Ne 1, M--Meus36up M. A. 
(1923). Beankuli neqHnKoBE nepuog Esponn. lirp—O6pyues B. A. (1934). Ucropua 
reoviorHyeckoro HCcCaeqoBaHHA CuOupn, tT. 3. U3n. AH CCCP, M~—JI—OO6pyues B. A. 
(1951). TOubie ABuxKeHHA Ha ApeBHem TemMeun A3un. B c6.: B. A. O6p yues. M36pannpie 
pa6oTpr no reorpadbun Asnu, Tt. 2, M—Wunonanuko UH. YT. (1946). O smequnkosom 
nepyone. Kues.—ITTungonanuko HV. I. (1947). K sonpocy o aemqunko30m nepxorse. 
Tesucbl foK/lafa Ha II BceecotosHom reorpaduyeckom cbe3sge. M—JI.—Tugonauyg- 
ko HW. TV. u UW. C. Maxkees. (1952, 1955). O kaumatax u smanguadbtax mpowsoro, 
Bhi. 1 H 2. H3q. AH YCCP.—Pyabe K. ®. (1852). )Ku3Hb x HBOTHBIX NO OTHOMIeHHIO 
KO BHeHHM ycloBHaM. IlyO1HuHbIe meKuHH, UHTaHHbIe B MockoscKoM yHHBepcuTeTe 
B 1851 r. M—Cexsepuos H. A. (1865a), Cnennt neaanoro nepHona B 3amaaHbtXx OTpo- 
rax Tanb-mana (u3 nucbMa H. A. Cepepnosa npesraenty JlonnoncKoro reorpadmuyeckoro 
o6uiectBa Pogepuky Mypuncony). Mas, PFO, r. 1, Ne 5, Cll6—Cesnepnos H. A 
(18656). O HayyHbix HccnenoBaHuAX B Sauylickom Kpae weTom 1864 roma. H3n. PIO, 
T. 1, Ne 7, Cll6—Cesepnos H. A. (1867a). Tloesnka Bp 3anannyto uactb He6ecuoro 
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xpe6ta. 3an. PIO, rt. 1, Cll6—Cesepunos H. A. (18676). Jlononuenue xk cratTbe 
«[loe3qka B 3anaguyio yactb He6ecnoro xpe6ta». Konua c panopta B TvaBHpi wra6é 
or 8 uoua 1866 r. Ne 27. 3an. PFO, 7. 1, CM6—Cernepuos H. A, (1869). O cnegax 
“eqaHOro nepHOta B Tavb-WlaHe (mpoToKon o6ujero co6paHua Teorpaduyeckoro o6ulectBa 
oT 5 espana 1869 r.). Wap. PO, tr. 5, Cll6—Cesepnuos H. A, (1870). O caenax. 
ApeBHUX JIeqHHKOB B Cpeguelt Asuu. Peub, mpousHecenuaa 29 aprycta 1869 r. Ha 2-M 
che3fze PyCcCKHX ecTecTBOHcHbITaTeweh B Mockse. Tp. 2-ro cbe3aa pyccKHx ecTecTBOHcnbI- 
tateneH, M—Cespepuos H. A, (1947). Myremecrsua no Typkecrayckomy xpalo. M— 
Crpype K.u TI. Tlotanun, (1867a). Ilyremecrsue na o3epo 3aiican u B peu4Hyto 
o6acTb UepHoro HMprsima go o3sepa Mapxa-Kyab wu rop Capni-tay merom 1869 r. Uap. 
Pro, tr. 1, Cll6—Crpyse K. un Il. Worauuu. (18676). Moe3axa no Bocrounomy 
Tap6arataio letom 1864 r. 3an. PO, tr, 1, Cll6—Tauguapes I. H. (1916). Feo- 
rpadua Poccuu, u. I]. Baenenue. Ongecca— UI Muart ®. 1O. (1871). Coo6menvue 06 uccne- 
MOBaHHAX OCANKOB OCTIAHAMH HM cpaBHeHwe ux -c NoAO6HbIMH wKe OcanKkamu Lpeunn. 
Tp. CY16. o6m. ecrecrsoncnut., T. 2, CM6—IIyposckuat [. E. (1870). Pew na srto- 
PpoM cbe3qe pyccKHx ecTecTBouchbiTaTereh B Mockse Bp 1869 r. Tp. 2-ro cbhe3sga pycckux 
ecTecTBOHCIbTaTeseH, M ae a 


rE ' 


] 
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rEOrPA®HYECKOE OBWMECTBO COW3A CCP 
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-H. H. COKOJIOB 


0 TEOMOP®OJIOrHUECKOM TEPMHHOJIOTHH © 


TepMunomorusd, MpwMeHHemaa B reoMopdosoruu y Hac UH 3a py6exKom, 
jlasleKO He COBepIieHHa, ITO OODACHAeTCA TIpedk Me Bcero MCTOPHYeCKHMH TIPH- 
yuuHaMH. CoppeMeHHad TeOMOpOJIOrMA, KaK M3BECTHO, Pe3KO OTIMYAeTCA NO 
camo cBoeli CyUIHOCTH OT Oporpadun, KoTOpyio OHa cMeHHsa. Mexay TeM 
TeEPMHHbI B TeOMOPpOOrHH B 3Ha4YMTeMbHOW UX YACTH COXPaHHJHCb OT pex- 
HX BpeMeH, T- e. OT oporpadun. Tlosromy HepegKoO HaOsoMaeTcCA peskoe 
HECOOTBeETCTBHE M@KAY HOBbIM, SBOJIIOMMOHHO-reHeTHYeCKHM COepKaHHeM 

| COBPEMeCHHBIX reoMopdoulornyecKHx paOOT MH NpHMeHACMBIMM B NOCeTHUX 
CTapbIMH TePMHHAMH OMMCAaTeIbHOrO XapakTepa, KOTOPbIM MIbITaOTCA MDHAATb 
HOBbIM CMBICA. PasBuTve TEPMHHOJOFHH, CO3aHve HOBbIX, PaWHOHAJIbHbIX Tep- 
MMHOB OTCTaeT OT XONa OOWMX TeHETHYCCKUX SBOJIOWMOHHBIX WH reorpadu- 
YeCKHX MpeACTaBAeHHii B reoMOpoOrHH. OTO BbI3BaHO B 3HaUHTeJIbHOH Mepe 
TEM, YTO AO CHX NOp He paspa6orTaHbl HH TaKCOHOMHMYeCKhe TreHeTHyeCKHe, HH 
MeCTHbIC, <IPOBHHUMaIbHbIe> CHCTEMbI TeOMOPHOOrM4eCKUX TEPMHHOB, KOTO- 
pble BMOIHe OTPaKasu Obl reHeTHYeCKHEe MH BOSPaCcTHBIe OCOOCHHOCTH, a TAKKE 
MIpOBHHUMANbHble, MeCTHbIe pasMunA (OPM Pesbeda, YTO CTOUT B CBASH C He- 
NOCTATOUHLIM H3YYCHHEM MPOBMHIMaJIbHbIX opm pewbedba. HefocraToK HO- 
BLIX TEDMHHOB reHeTHUeCKOrO XapakTepa OObACHACTCA M TeM, ITO CHCTeMa- 
THKOH UX OPM pedbe*a 3aHHMAIOTCA HEMOCTATOUHO HU K MOMbITKaM mon06- 
HOFO pOfla He OTHOCATCA C LOMKHBIM BHHMaHHeM. Ilostomy B reomopouorHy 
WO CUX Mop MpeoGsamatwT cTapble TepMHHbI, OOOZHAMAaIOMINe AHUIb BHeHHe 
YePTbl MOBEPXHOCTH. OTH TEPMHHBI MOAXOAAT, HW TO He BCErAa, JIHIUb K HeKOTO- 
PHIM OCHOBHBIM TeHeTHYeCKHM MoOmpasweNeHuAM pewEeda (ropbl, peuHbie 
JOJIMHBI H Mp.). 

Camo co6oli pa3symeerca, YTO yCTaHOBsIeHHe BIOHe OOOCHOBaHHbIX Teo- 
MOpOJIOrMyecKHX TEPMHHOB BOSMOXHO JIMIIb B PesyJIbTATe OCHOBATEJBHOMO, 
«MOHOrpacuyecKOro» UCCIeAOBaHHA SJIEMeCHTOB pedbeda PasIMYHbIX THNOB H 
B pasHbIxX reomopdosoruyecKkHx OONAaCTAX; NpH STOM AOMMKHbI YIATHIBATbCA 
Bce HX OCOGeHHOCTH, HauwHaAd C BHellHero BHAa HM KOHYaA CTPOcHHeM, FeHe- 
3HCOM HW pasBuTuem. HexoTopaa pa6oTa B YKa3aHHOM HallpaBJIeHHH BeMeTCH 
y Hac HW 3a py6exKoM; IpH 3TOM reoMopdosoru, usyyaloulMe POpMbI pas/IH4- 

HbIX THMOB, MbITAIOTCA CO3MaTb HOBBIC, PallMOHaJIbHbie TeHeTHYeCKHe TEPMHHHl 
(HanpuMep, Wa POpM JIeRHHKOBbIX HW 3PO3HOHHBIX, SOJIOBHIX H 6eperoBbix). 
BpeseHve HOBbIX TEPMHHOB, ECTECTBEHHO, QOJIKHO HATH TakxKe WH 3a CcuUeT 
MECTHBIX, HAPORHbIX TePMHHOB, MeTKO OTPaKalOlWX BHeIHHe YepTbl 
opm. 

IIpu mepecmotpe cTapbiX TePMHHOB BaXKHO BbIACHHTb UX MPOHCXOMMeHHE 
H pasBuTue. BMecte c TeM HeOOXOAMMO BHHMATe/IbHee OTHOCHTBCA K TePMH- 
HaM, Mpe/O%KeCHHBIM APYrHMH UCCeMOBATeIAMH: K COMKAJCHHIO, HEPeCAKO 
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CC3alOT HOBbIe TEPMUHbI, He opamas BHAM@HHA Ha focTaTO4Ho yaanenle 
cyulecTByrousne. ! | 

BoAbWyIO NOMOWb OKa3bIBaeT TePMHHONOTHA, NPHHATaA B -ApPyrux cTpa- 
Hax. HeoOxoguMo JIMIUb HCIOIb30BaTb €€ KAK MOXKHO JIyUUle, He MCkaKaH 
lepBOHAaYaIbHOTO, OCHOBHOFO CMbICJa TepMHHAa HM NepesaBan ero Ha IipaBWb- 
HOM pyccKOM si3biKe. Mexay Tem HepelKO OrpaHHuMBalorca BHeMpPeHHeM 
B Hauly HayKy CaMOrO HMHOCTpaHHOrO TepMHHa (uHorya, B Hel paBuJIbHOu 
TDaHCKPHMLHH, T. €. B HCKaKeHHOM BUHe), AHOO AaloT HeyAyHEl MepeBod: 
(HalIpHMep, «<yYPHble 3eMJIM>, <RHKHe BOZbI> ‘HT. 11.). |. 

BowEWIVIO TOMOMb B YCOBepLIéHCTBOBaHhu TePpMMHOVJIOrHH TOJOKHO Oka: 
3aTb CHCTeMaTHYeCKOe COMOcTaBieHHe. TePMHHOB Ha’ Pa3NHUHbIX -ASbIKAaX. 
B 3ToM OTHOWeHHH OCOGeHHO BarKHET ‘CreituasmbHble oOO30pbI TePMHHOB. Mot 
uMeeM B BHAY HefaBHo onyOsHKoBaHHblli 0630p Maxayeka (Machatschek, 
1901), Tae IIpHBEeEHBI TEOMOpdosoruyeckHe TepMuHE! Ha:.4..A3bIKax:- AHTIME- 
CKOM, HCII@HCKOM, HeMeIIKOM HU (ppaHityscKomM. Ognako nNomb3s0BaHHe 
STHM O63CPOM 3aTPyYAHeHO H3-3a TOTO, YTO OCObACHHTeIbHbIM TeKCT K ‘Tep- 
MUHAM COCTAaBJIeH Ha HCMaAHCKOM A3bIKe. 

B nmocweqHee BpeMA CBOAKy reomopoulormyeckux T€PMHHOB Ha aHIrVui- 
CKOM, (paHWy3CKOM M HeMEIIKOM A3bIKAaX ONYOJIMKOBa H3BeCTHBIA dpanuy3- 
ckuit reomopdosor Bomur (Baulig, 1956). 2 : 

Hwke TpHBeqeM HECKOJIbKO MpHMePpOB yCTapesbIX TreoMOpMoslorMyecKUX 
TEPMHHCB, KOTOPble He COOTBETCTBYIOT COBPeMeHHbIM MpeACTaBJICHHAM 
O pesmbede. | 

1. Alo cux mop y Hac WMpoKo pacnpoctpaHen TepmMuH «oporpaduas, KOTO- 
pblt 3a pyOexoM ye MOUTH He yMoTpeOneTCH. OTUM ‘TEPMHHOM O603HAa- 
yaloTcs! HOO BHELIHHe YeEPTHI MOBEPXHOCTH, HOO ee KPyiTHble, OCHOBHBIe’ OCO- 
6enHocTH. B nepBom cilyyae HepesKO OTAebHO XapakTepH3yloT «oporpau1o» 
MeCTHOCTH, a 3aTeM ee «reoMopdoloruio» H, TaKuM o6pa3oM, OTPBIBalOT 
~POpMbI OT HX CBOHCTB. OTO HaOMIoMaeTcA HepeKO B reoworHyecKkux paoorax, 
rye rapa -<«<Oporpadus» nomenraetca cHayasa, a <Peomcpbonorna» ‘B KOHIE. 
HeripaBHJIbHBiIM ABJIAeTCA yHoTpeOeHHe TepMuHa <oporpadbuss au ApH pac- 
CMOTPeHHH KPYNHBIX YePT MOBepXHOCTH, IH KOTOPbIX ‘CyuleéTByeT ‘Goulee 
OlipelestenHHoe NOHATHe — «Makpopesibed». 

Ha ocHOBaHHu CKa3aHHOrO MbI CUHTAeCM, YTO TEPMHH «OporpatHA» He Ha- 
XOMHT MeCTa B COBPeMeHHOH FeoMop(boOrHH UW ero HECOXONUMO U3bHATb U3 
yHoTpeG6JIeHuA, 3aMeCHHB TepMHHAMH — «Makpopelbed»>, «OOulWH xapakTep 
pesbeta», «OCHOBHbI€ UePTLI pevibeta», «OCHOBHbIe 3JIEMeHTbI pesbeda» 
H AD. 

9. WV tepMuH «coBpeMeHHBIi pembed» ynoTpe6aseTca OOBIMHO B Henpa- 
BHJIbHOM cMbBICe. Jleo B TOM, 4TO BCIOAY Mb HMeeM NO NMpeuMyLecTBy 
(OpMbI He COBPeMeHHbIe, A BOSHHKMIHe NO BOSMeCHCTBHEM ObIWIBIX MpOleccos, 
B OCOOCHHOCTH JIEMHUKOBOTO BPeMeHH, a HepeKO u‘OoOlee APECBHUX, AOJeCQHU- 
KOBbIX (OCOGeHHO B TOPHbIX OOMaCTAX HM Ha BO3BHILMECHHOCTAX, CpeAH paBHHH)). 
CoppemMeHHble Ke MOPMbI UrpaloT OOBIUHO MOAUHHSHHY!IO POJIb B ‘pembede. 





19. C. DrembuiteiH B cBOHX «OcHOBax TeoMOpdosorunu» OTMeya HeCOBepeHCTBO 
cyllecTBylolleH TeoMOpWosornueckoH -HOMCHKMaTYPbl; OH PeKOMeHZOBal MPH .3TOM 
«B OCHOBY... T@PMHHOJIOFHH.., KaCTb BbIPaKeHHA HeHTPaJIbHble, OTTeHAIOMNLHe MmpexKTe 
BCeFO BHeIUHHe OCOOeHHOCTH OPM; TePMHHBI Ke, yKasblBalolve Ha HX TeHesnc, Mpenno- 
UTHTEIbHO YNOTpeOAATh B BHA MpHMaraTebHblx... (HanpHMep, aOpa3sHOHHaA paBHHHa)>». 
Bmecte c TeM Mpeaaraetca «6bITb OCTOPOKHBIM B IIPHMe€HeHHH TePMHHOB, OCHOBAHHBIX 
Ha aMmpHOpHHIX eRYKTHBHEIX coo6paxkeuuanx», WOo, «Kora MaTepHalla Majo, OHH MOryT 
cOuTh UCCIeAOBaTeA C MpaBHJIbHOTO NyTH» (Qnensmreiix, 1947). 

2 Y Hac OOWHPHEI 0630p reomopdosoryeckHxX TepMMHOB cocraBseH VM. ‘C. Wyxunnim. 
Heo6xoquMocTp B ero CKOpeliliem ONy6NHKOBaHHH COBepLeHHO oueBH aH, 


11 Feorpaduyeckni c6opunk, Bain. X. 





sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 


sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 


] 62 | a 8 As He Coxoxnoe ' 





Crojla OTHOCATCH NOHMMeHHbIe Teppacbl pek, MoOepexKbA MCPelt u O3€p, SOJOBLIe 
(OPMbI Ha OFOJIGCHHbIX Y4YAaCTKAX, CJIOMKCHHBIX TeCKaMH, a TakxKe- BADEIORNS 
(opMEI. M MOpMbI B MoNOce BeYHOM Mep3JIOTHI |. : , 7 


Tlostomy MpaByibHee B -OOJIDUIMHCTBE CJly4aeB-TOBCPHTb He O COBpeMeH- 
HOM pebede, a O BUAHOM (Ha611I0,aeMoM) Penrede B cocTaBe KOTOporo. 
HMeIOTCH (OPMEI pa3zIMYHOrO BOspacta 2. 


3. Tlomumo yka3aHHbIxX MpHmMepos HepaspadoTaHHOCTb TePMHHOJIOP u 
HeMOUeTH NPHHWUMHaIbHOTO HayuHoro 3HaveHHA HaO.1loqaloTcA HW MO. OTHO- 
IeHHIO K (OpMaM pas/IMUHbIX THNOB. STO CHAbHO OMyWaeTCA Mpu XapaKTe- 
PHCTHKe 3PO3HOHHEIX (OPM, PaBHHHHBIX HW TOPHbIX, QA KOTOPbIX MPH BCeM HX 
pa3HooOpasHH MBI pacnOJlaraeM JIMUIb HeOOJIbUIMM KOJIMUCCTBOM TePMHHOB, 
HepeAKO MOXO OTPaKaloulnx cBoeoOpa3suve WaHHbIX PopM (HalpHMep, GauKa, 

JIOKGUHA, JIOr, NOTAKHHA, OBPar, NpoMouHa UH gp.). To xe clexyeT CKa3aTb 
Hu mpo bopmpt JI2QHAKOBbIe WH BOZHO-sJIefHHKOBbIe. LI B 3TOM cilyuae MmpH- 
MeHAeTCA OFpaHH4eHHbI Ha6op OOUWIMX, «Ka3CHHbIX» TEPMHHOB, KOTOPbIe He- 
peAKO He OTBeYaIOT MECTHbIM YCJIOBHAM NPOWHCXOKMeHHA HU Pa3sBUTHA opm, 
a. TakoKe HX THNMYHbIM OCOOeHHOCTAM. 


Tak, No, HMeHeM XOJIMHCTO-MOpeHHOrO JaHauadta (pembeda) NoHHMAaIOT 
HM XOJIMHCTO-O3epHbI pesbed B Movloce mocwewHero OeMeCHeHUA, H XOJIMUCTO- 
JOJIMHHbIM. (JIOKOMHHBIM) pembe B.mOmOce MpesNoceqHero oueeHeHHA. 
OzepHoO-sIeHHKOBbIe aOpa3HOHHble PaBHHHb HePeAKO. HasblBalOT MOPCHHBIMH 
TOJIbKO NOTOMY, YTO 3TH OOpas0BaHHA CIOMKEHbI CBEPXY BaJIYHHbIM CyIJIMHKOM. 
J{peBHve JIOMKOMHbI OObIYHO. CUMTAIOT (bIOBHOIALHAaJIbHLIMH, XOTA, Kak mpa- 
BUIO; OHH BO3HHKJIM MIpH CTOKe BOX JIeMHUKOBEIX BogOemoB. TIOMHMO xo.- 
MHCTO-O3epHOrO (MOpeHHOrO) HM KaMOBOrO pedbeda, HeCOXOQHMO Y4HTbIBATb 
WIMPOKO pacnpocTpaHeHHble CMeUIaHHble, KAMOBO-MOPeHHbIe (POpMHI. 

4. Hake. mpHBeaeM HECKOJIbKO IIPHMepoB JIA TaKAX SJ1eMEHTOB pebeda, 
Kak BOMOpa3feNbl, PeYHbIe MOMMHBI, rOpbl. 


_  Bpaa amu NpaBUJIbHO TIPHMCHATS OHH TepMHH — «BOMOpPasTel» NIA 066- 
SHaYeHHA MeKLypPeui B PasMHYHbIX TeOMOPMOJIOFHYeCKUX MPOBHHIMAX, MeK- 
Aypeui, MepexXHBIWUUX COBepiieHHO OcoOce pasBuTue. Bogopasyejbt crenHon 
TIOJIOChI, C JOJIMHHbIM Pewbe*OM, KaK H3BECTHO, OTJIHYAIOTCA Pe3KUMH, alle 
«TOPOATLIMH», BbINYKILIMH OUEPTAHHAMH,. KOTOPhie BOSHHKIH: NO DJIMTCIbHBIM 
BOSMCHCTBHEM Pa3JIMUHBIX JeHYMaUMOHHEIX TpolleccoB (3Po03HH TvIaBHbIX. H 
OOKOBHIX PeK, MJIOCKOCTHOrO CMBbIBa H IIp.). ITO— PopMbl,. CHJIbHO: H3MeHeH- 
HbIe MOoce- TOTO, KaK OHM GObIIH 3aJIOKeHbI NPA MOpMHPOBaHHA «IraBHbIX» 
pek, HX OrpaHHuHBaloulux. 


Copcem HHOe eIO — BOMOPA3AeJIbI B’ JIEMHHKOBbIX OOAaCTAX, ocobeHHo 
B Novoce. MocnesHero OeneHeHuA. OHM MpeAcTasMOT CCOOM 3zecb JeHHKO- 
BbI€ H O3€PHO-JIEMHHKOBbIe (POPMbI, Yallle O3e€PHO-JICRHUKOBbIe PaBHHHBI, 
& TaKKe. MOPeCHHbIe H 3aHAPOBble. paBHHHbI (MeCTaMH — XOJMUCTHIH pesmbed). 
POpMbI' 3TH MOUTH He H3MeHEHI NO BOSAeHCTBHEM MOCTeAywOuux WeHyMa- 
UHOHHBIX MpOWeccoB — 9pO3HH HM MIOCKOCTHOTO CMBIBa: 3TO — «3aUaTOUHBIe» 
sas ata Bomopa3gyzempt in statu nascendi. 

Takum o6pasom; MpH3sHaBad HeEOOXOAUMbIM pa3zIM4aTb BOMOpAas esl ena: 
‘HEIX CTaui pa3BHTHA, Hagqo O603HavaTb UX OCOObIMH vepMHHaMu. TepMuH 
«BOopasazel» ceoBalo Obl, 10 HalleMy MHeHHW, COXPaHHTb JIMUIb AIA 
XOPOIIIO Pa3BUTHIX 9PO3MOHHHIX OOpasoBaHull. B Tex xe cayyanx, Tye Ha HED: 


1 Cospemennzte opMHET: HeoOXO2HMO BEIeATS oco60 1 Ha. reomoptosornuecknx. KapTax. 
.2 Coo6pakenna- no 9TOMY. MOBOAY. BbICKa3bIBaIHChb PANOM aBTOpPOB, Hanpumep, 
JI. C. Beprom (1947). u,H. H. Coxonosprm (1948). is 
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BbIM WiaH’ BBICTYMalor TePpBUYHbIe; .MaJIO ' H3MCHEHHBIE (bopMHI, ye ynor- 
douiale HeHTpaJIbHbIit TEPMHH'— «MeKLyPeIbe>:. RE a PN Ore 


* Hesb3a‘TakKe O0HHM TePMHHOM o603HauaTb At paBHny ‘peuHbie sfionuns 
Ae HHHKOBOH A BHeJIeHHUKOBOH ' mowoc. "B' nepBOM! caydae npeoora arr - 3aya-' 
TOUHBIE AOMHHEL, 6e3° KOPeCHHEIX ‘Oeperos, THE peku' BpesaHbt B’ ObiWIbIe. DHA’ 
JL@QHUKOBBIX BOMOEMOB MW MMeiOT OOBIMHO JIMLIb’ MOHMeHHYI0, ‘M60. HU3KYiO 
HaOHMeHHY!O Teppacy. ie STHX cayuaax,’ CHENOBATENEHO, orcyTCTByIoT Koy 
NpeACTaBAAIOT cobolt uepenoBanue ozepoBnsiiienx ‘paciimpeHuit Ha ‘MecTe sleq- 
HUKOBbIX BOJOCMOB H KOPOTKHX «KaHbOHOOOpa3Hblx> yUaCTKOB TAM, Tae peKH 
npopespiBaroT KpaeBbie JIeqHUKOBbIe TpALb Ha He ApeBHUX oxk6HH. Takyio' 
KapTHHY- HaOsogaem Ha BepxHeii Bostre wu‘ Sanaguoi Jibune, B BepxHém Te- 
uenuu JiHenpa, Ha Mcre: Las STHX OHH HewIb3q HAKOWM 00pa3s0M CTPOHTb 
npopuan, re Obl BbIeIANUCb CHCTeMbI ' HeCKOJIbKUX HelIpePbIBHBIX ' PCUHBIX’ 
Teppac, Kak sTO‘melaeT AA Sanannon TpuHbi'n McrbI: IO. A. Menyepskos.’ 
Orciowa ciegyet, UTO'H BHIBOAHI IO. ‘A. Méulepakosa | O'HOBeHIMHX ABH KCHHAX 
3eEMHOH KOpbl, CeJIaHHble Ha OCHOBaHHH YKa3aHHBIX, ‘MIPOH3BOJbHO MOCTPOeH- 
HBIX NpousieH He UMeIOT NO cobok NOUBBI (Meutepsixos, vw Cunarnna, 1956). 

“HegocraTouHo: yHOBJeTBOpUTeIbHEI HW TePMHHbI, OTHOCHiMecA kK. FOpHEIM! 
(bopMam: YCNOBHbI MH MaJIO OOOCHOBaHbI TEPMUHBI DIA Yop paztM4HOK BICOTHI 
wu pH -:pasrpatwuuuBaHHy rop H XouIMoB. B caMoM JeJlé, CYTb 3akslouaeTcH’ 
He CTOJILKO B BbICOTHBIX pasMunAX, Kak MPHHATO W3LaBHa, a B xapakTepe, 
ocoOeHHOCTAX CKOHOB: Top W' XOJIMOB- B'3aBHCHMOCTH ‘OT CocTaBa ‘Nopog ‘Hl'oT 
XapaKtepa AeHY 1alMOHHBIX HPOWeccoB: (T. ‘> (OT ansimadTHplx ‘ YCOBHH) - . 
Tak, ropaMu | cileqyeT CUHTaTb Pe3KHe ‘MOJOMKUTEMbHbIC CPOPMBI axe - np 
MaJIbIX BbICOTAX: 3TO MO2XKHO’ HaOmoaTb | Bcuryyae Bepmini ‘¢ HJIOTHBIMH | nmopo- 
WaMu -H C pe3Kumu ouepTaHHAMH | CKOHOB, ‘ XouiMbl'! Ke,’ KaK NpaBHsto, npea~ 
CTaBJIAIOT COOO BepmIMHbl ‘MaJIOH 'BRICOTEI, C'MATKHMM CKOHAMH B PbIXJIBIX! 
nopomax. “VW mpap Oni’ noKxonnpit’ B.' @. Tot pins MpHHABLIMH 3a ropbr 
OCTAHLOBBI petbed KepuéHckoro moslyoctpona, ‘raé ‘ oTAeIBHhIe BepUHHbI. 
C pe3KHMH ‘CKJIOHAMH B: H3BECTHAKAX (Tloopiini,’ 1929) ‘AMEIOT 4aCTO BBICOTY’ | 
meHee 100 M. Oco6enHocTu pesbeba rop, Kak | H3BECTHO, onpemesismiorcs, no-’ 
MUMO nopoa, caataromax TOPEI, | Peorpaduyeckumir, ‘danjinaprabiMn: “yemo- 
BHAMH, C KOTOPbIMH CBA3aH XapakTep ‘ eHyJalkMOHHbIX Tipoleccos, a “Nepes 
HUX 4 ‘ocoGenHocTn B OYePTAHHAX CKJIOHOB. Tak, rOpbl B _yemoBusix BMlaKHOTO 
Mopckoro ‘KIMMATA orauuaiorcs MATKAMH' ‘ouepTaHuaMi, a B ycsOBHAX Gasp: 
Horo KAHMatTa peskKHMH CKJIOHAMH. . segs 


5. B KauectBe mpHMepa Hepaspa6oraHHOCTH TepMHHOB nis opm 39PO3HOH- 
HOrO IIpOHcXOKAeCHHA OTMETHM OONbLLY10: HeonpeyeeHHOCTb, KoTOpad HaOJIl0- 
WaeTCA Mp BbILeeHHH «BbICOKOH MOWMEI> Hi ] HagnoHMeHHOH Teppactbi. 


~ Hepenko pasJIMYHbIe ABTOPH! OMHY u TY. Ke Teppac “Y; pacniouoxKeHHy10 Ham 
HWKHeH, MOMMeHHOH Teppacol, Ha3bIBalOT TO BbICOKOM NokMoli, To I Hagnolt- 
MeHHOH Teppacol; Ip STOM He. IPHBOAUTCH OCHOBATEJHLIX JOBOOB B NOMb3SY 
TOTO HIM HHOFO’ onpesereHua. Kak u35ecTHo, B. pesbede COCTaBe OTJIOKeHuIt' 
HoliMbl u'] HagnoMeHHon Teppacsl Hepeqko Ha6lo0naeTcA “MHOrO o6mjero." 
K Tomy xe I HaMnoiMeHHas Teppaca 4acTO, NOABepraeTCA 3ATONMEHHIO,. T. e., 
HCIIBITBIBaeT BO3ZeHCTBHe MOHMEHHBIX Mpoueccos.: (Yka3aHHbIMu UIpHuvHamu Hu 
OObACHAeTCH oTcyTCTBHe BHOJIHE- o6ocHoRaHHoro pase enya: I Hagnolimennolt 
TePPacbl. HM BLICOKOH TOHMEL).. , & a ae Ca? ec, 


“ : soe oy ; 
a ie Oa ; Sat 1. le at BE ee ae ey i 


: °1 Takum 06pa30M,: MOXKHO TOBOPHTH O pekaX 6e3 MONHH, ‘Kak STO NnpeflaraioT cheat 
B. B. Epmonos' uC. Viz Tponukuit: wa! ocHopannu pador's Apxtuke:: (Yctuoe’ coo6menne): : 


11* 
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164 H. H. Coxoasoe 





OyHako HMeeTCH BOSMOKHOCTh AOCTATOUHO TOYHOFO pelleHin 3anaun. He-. 
oOXOLUMO yuecTb, UTO BO MHOFHX. culy¥anx I HagnolimenHan Teppaca -crasta 
2aTOMMATHCA B. MOJOBObe JIMUIb 3a MOCMeqHHe 75—50 JleT: B CBA3H C ¥CHJIeH- 
HGH pyOKOH JecoB ypOBeHb MOMbIX BOA Tellepbh HEpeAKO 3HAYMTebHO BHI, 
yeM Npexsle. Ilostomy MHorHe ropoga H Cela, pactovlowKeHHble Ha. I Hagnoit- 
MeHHOH Teppace HM paHee, KaK H3BeCTHO, HE NOABepraBllvecA 3aTOMIeHHIO, 
B HaCTOAIee BPeMA OYeHb CTPawaloT B NoOBoAbe. Takum o6pa3om, ouH 
<bakT 3aTOMJIeHHA Teppachl NOJIbIMH BOMaMH HE jae ‘T T1paBa MpH4HCHATD. ee 
iK MCKOHHBIM MOHMeHHDIM OOpasoBaHHaM. 

OcHoBHoe passnuite 3aKIIOUAeTCA B «KCTPaTHTpa@HuecKHX» OCOGeHHOCTAX 
‘mouiMbl H I HagnowmMenHou Teppacwl. Ileppaa cilo%wKeHa HCKMOYMTeMbHO aJIIO-. 
BUaJIbHBIMA OTJOKCHHAMH, T. €. PENHPIMH HaHOCaMH; BTOpasd xe, KaK Tipa- 
BHO, HeCeT Ha MOBepXHOCTH OoJlee. WIM. MeHee XOpOIO chopmupoBanunie 
ioupbi. TIpx wacToM 3aTOMeHuu HaQNoMeHHOl Teppackl MoOuBi NIPUKPBITHI 
«CCOBPCMEHHBIM aJWJIOBHeEM, OObINHO HeOombuOH MoOWHOcTH. (norpe6eHHbIe 
ouBbl). Bpicokad Ke MOMMa, KOTOpad He 3aTalwdIMBaeTCA B-UCKJHOWHTeJIBHBIX 
-CAYYAAX, CJIORKEeHA JIHIUb aJVIIOBHEM. 

Bpicokaa nolima u | HagqmouMeHHaaA Teppaca pa3sM4aloTCA TakKxKe HO BO3- 
“pacTy H pa3BuTuio. Bricokas noma (popMupyerca Ha HaluMx riasax no Gepe- 
FaM peK, OObIYHO HECYHIHX MHOrO HaHOCOB MH MpH 3Ha4MTeJIbHbIX KOeOaHHAX 
‘'ypoBHa peku. Bpicokan M H43Kad NOWMa (POpMUPYIOTCA, CeLOBaTEJIbHO, OLHO- 
BPeMeHHO, HO TIpu PasJIM4HBIX C€30HHBIX YPOBHAX pekH. I, HaqMowMeHHaH 2Ke 
‘reppaca Oblla CO32aHa B WayIeKOM MIpOWJIOM MPH MHbIX, Golee BbICOKHX YpOB- 
‘HAX; 3aTeM OHA OblJla «3aAKOHCePpBHPOBaHa» HaCTOJIbKO, 4YTO reouorMueckHe 
‘Mpolectbl Ha Hel YCTYMHJIM MeCTO TOUBeHHbIM. Takum o6pa30m Ha I| .HagnoH- 
-MeHHOM Teppace, B OTH4He OT NOMMbI, (POPMHPOBaHHe pedbeda 3aKOHYeHO 
‘H IIPOHCXOMHT pa3sBHTHe TNOYB, KKOHCePBHPYIOWAX» pebed) yKa3aHHoH Tep- 
‘pacpl. Ona O6pa30BaJlacb B OOJIbILIMHCTBe .calyaaes He. 103aHee NO3qHeeqHH- 
‘koBoro BpemenuH. VM JIMlb NO BO3eHCTBHeEM YelOBeKa, IIPH. MOBbILeHHU 
“YpoBHA pa3iuBoB, I HagnouMeHHas Teppaca CHOBa 3aTaNMBaeTCA. H 3aHO- 
«CHTCA .amiopuemM!. K.I HagnmolmMeHHOH Teppace NpHypoueHbl, Kak NpaBulo, 
CTOAHKM-OUCTOPHYeCKOTO YeOBeKa. 

"Takum ‘oOpa3om, HM CTpoeHve u pasBuTHe garonsemol I HagnowMeHHou 
“Teppacbl COBCeM HHBI€, YeM Y BbICOKOM NOMMBI, OTJIMYAIOWIeHCA MOCTOMHHBIM 
‘M1OHMCHHBIM ; PeKHMOM. 3 

M3 mpuBéqeHHoro: npumepa ACHO, 4TO TOYHOe HaHMeHOBaHHe (opm 
‘pembeda Tpe6yeT OObIUHO OCHOBATEJIBHBIX CBeeHHH 06 UX CTPOeHAH,. Mpouc- 
XO?K JCHHH ! | pa3sBUTHH. . 


JIutepatypa 


“Bepr-d. <C. (1947). Teorpaduyeckue 30HH, T. I. Alo 6p ie. 
mauu B.D, (1929). Peomoposorua 4 ManAuapter Kepuenckoro nOsyOCTpoBa. Kypa. «KpbIM», 
| (9) —M émlepakos 10. A. u M. VW. Cuuaruua.,. (1956). CoppeMenuble WBYXKeHHA 
_3@€MHOH KOPbI MH’ MeTOABI WX H3y4eHHA. Bonp: reorpadun. C6: cratefi aia XVIII reorp. KOH- 
‘rpecca, Hay. AH CCCP.—Coxoaos: H. H. (1948): O- reomophosornyeckux TIPOBHH- 
wHax Pycckoi.papuuul. Tp. Tous. unct. AH CCCP, 7. 27—S3aenpnmtefin A..C. (1947). 
"OCHOBLI reomop@ouorun. M.,ctp.22. —Baulig H. (1956). Terminologie anglo-franco- 
allemand: de‘ Géomorphologie. Paris, Les Belles Lettres. — Machatschek F. (1951). Termino- 
adogia geomorphologica, Univ. Nacional de Tucuman, Inst. de Estudios Reoptaucos. 





‘1-3yecb "MbI ‘He PacCMaTpHBaeM; Gotee peaKoro mM Govlee MeJIeHHOTO ABseHHA — 3aHOca 
:aOBHEM . HATNOHMeHHOK Teppach .B. Pe3yIbTaTe OMycKaHHA SeMHOM KOpHl: 





sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 


Sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 


iIss-r E Or PA®UUECKHEN 


TFEOTPA®UYECKOE OBMECTBO COWS3A 


A. TI, CHrOB 


PAHHEYETBEPTHYHAS HEPEYIJIYBIIEHHAST 
TOBOJIO-YBAFAHCKAA AOJIMHA 


B ocesol uacru Typralckoli HA3MeHHOCTH reoMoposOrMyeckH OTYETJINBO 
EbIgemsetca wupoKkad (10—20 km)u rty6oKo BpesaHHad MepHAHOHAaJIbHad 
ncaa. Mexkay 52 un 54° c. WI. BAOb STOH OHHH, C lora Ha ceBep, Mpo- 
rekaeT HeOobulaa peka YOaraH, coBepllieHHO He ; COUrBeretnyioniad CBOHMH 
MaJIbIMH pa3MepaMH CTOJIb oOuIMpHOit Hi, 

O4UeBHAHO, Goulee WpeBHeH DOMHe. B npese- 
jlax mocuequeli 30eCb TakKe HaXxOMHTcA | 
kpyiHoe osepo KyuimypyH 4. paz. poe MGJI- 
KHX O3ep. 

HeckombKo ceBepHee 54°.c.. Ul. B 9TY 

_{PeBHIoW. JOJIMHY BCTyMaer-c 3anaga-p.-To- > 
~ 60d; KOTOpan TNpHHUMaeT ‘ciipaBa, p. YOarau. 
XapaktTep JOMHHbI- p. To6o pH sToM-pe3sKo 
MeHsetTca. JLOMWHAa-. CTAHOBUTCH.,, 3AMeTHO ... 
wupe,:a p. To6o.. HauHHaet . QnHcEIBATD. - 
6ouIbuIHe MeaHp HI; ‘Tako - XapakrTep:: HO-., 
JMHbI To6oula, - tip, HouTH MPAMOJIMHEHHOM - 
ee OOLIeM HallpaBJieHHH-Ha CeBepo-CceBepo-, 
_ BOCTOK,. -COXPaHAeTCA. 0 --yCTbsA: -p.- TaBapl 
(HECKOMbKO FODKHEE. F.. To6oapcKa):; Tae: ‘Fo- 
601 3aBOpauMBaer Ha BOCTOK.: 
K tory oT 52° c. Wl. OnMcbIBaemast " npes- 
HAA JOJIMHA, OTYCTIHBO BbIparxKeHHaA B PeJlb- 
ede, NpOCue2xKUBaeTCA lO 03. Uesmkap-TeHrH3 
MH BMelilaeT UWesbIM pA KPYNHbIX oO3ep 
(Axcyat, Cappi-Kona u ogp.), a TawKe 
p.. Typraw.(puc: 1). Ee nooxenue Ha 2aH- 
HOM -MHTepBasle HarIAHO MpelcTaBseno ma 
Teonormuecko Kapte--CCCP (mucr M-41). , — . 
_ Hasmune trakoro KpynHoro, BbiepxKaH- LT, {Mle Els | 
Horo reomoposornyeckoro ‘QJIEMeHTa He Gane. 0. 60° 300ems 
MOrIO. MIpOHTH ‘He3aMe4eHHbIM TIpH MpeKHUX - — 
HCCIeEOBaHH : 
ea a ng pages Recent Puc. 1. O6sopnas Kapra p aitoua, 
] — KOHTYpbl nepeyray6aenHoit panneye Te. 
ABIACTCA HeNOCPeACTBEHHEIM NPpOTOJDKe- BepTHyHoa ZOAMHEI; 2 — yuacTKH’ ee mpoc 
HHeM TOH-OrpoMHOH AosIMHOOOpasHolt HusH-: "S°"HS Syponatn gcbecarate; ore 
Hbl, KOTOPad, HAYMHAACh OT MecTa BHaweHHA e 
B To6on Aoyrn (p. Y6arau,— A. C.)... Tanetcs Ha npoTsKeHHH oKom0:700 Km: 
K Jory, CoeqHHAA OaccelH To6oua. c 6acceliHom. Typraay: (1954a; erp.'496) 
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tL tL AsdT.:Cuaoe.t iho 


a AAS pe ee he ad ey ek eet ee ee i a ae ee ee os 

Mache JAA pacluu@poBku nasleoreorpaduuecKoro 31 sHaueHHA OMHChIBae- 
MOH APeBHeH AOJIMHbI MOJYYeHbI B pe3sysbTaTe OypozBbIx pa6orT, npoBeseHHbIX 
TlaBHbIM O6pa30m YpaJIbCKHM reOJIOrHyecKHM ynpaBueHvem. Ha npotsaxKenuu 
80 KM MO MepuauaHy OT 1ox%KHOrO Gepera 63. KyuImypyH mo yuacrKa Jlaua- 
Buke OypOBbIMH CKBa?KHHaMH BO MHOFHX MyHKTaX MepeceyeHa TOMULa, BbINOJ- 
HAIOULAA OMHCbIBACMY!O JPCBHIOIW JLOJIMHY. 

Kak BHHO 3 GpHlaraembix npoduse (puc. 2), MOULHOCTE PbIXJIBIX OTJIO- 
KCHHH, BEINOMHAIOMAX FPeBHIOW JOMMHY, COcTaBAeT oT 30 no 90 mM u B cpen- 
Hem 61M3Ka K 60 M. OTOxKeHHA OpeAcTaBJeHbl 3eeHOBATO-OypbIMH, 3eJIeHO- 
BaTO-CepbIMH, TEMHO-CepbIMH THHAMH u ‘necuaHEIMn rvIMHaMH, OOBIMHO CHJIbHO 
MepremucTbiMH. MecTaMM Cpe HHX BCTpeyaloTcaA pemkwe MW MeJIKHe WeTKH 
THNCa, Pexe. OUeHb: MevIKHe} WepHble (mapraiitesbie?) ,: CKPYrvIble CTAKeHHA. 
B aHHOH Toe COMepKatcA Mpocnou. MeckKa, ualiie Ha6IMOTAeMbIe B ee OCHO- 
Banun. CnopagMyeckn BcTpevaetca Gasanbubiii JHOJMMUKTOBBIA = TasleuHHK. 

OBUTIBHAX +H neckax ‘obHapy mera Medkaa ‘TOHKOCTeHt asi cpayHa - nieatettarion x 
ITACTPOHOL:.:' ne gtaey eee Cn al ae Bel Le ee ee ee My Pe era 9 : 

“CUB 250° KM: eepepitee oliucbiBaeMoro: yuacTka, tO. UP: ‘Toooa, ‘Gyposinmit CKBa- 
paces ‘Hamew mapTHu; NpPOBOAUBIIeH TeoulorHdeckyio. cbeMky' MacilTa6a 

: 000 O00, Bcrpeyena Ta *Ke,caMaa ‘TOMA y Nocemkos ‘F yOaHoso in Kambill- 
ae TaKWKe comep2kantas | MeJIKyIo,. TOHKOCTEHHY(0 avily,: HO “Apy MeHDIIEH 
Mo[HocTH TOJILMLM, He NpeBplllaiouett 30 M! ‘ we 

(M3 nayHoit To B paHone Kyuimypyna.A. iP! Bep cd6paiti: ee cpeu 
KOTOpOH VM. B. JlanuaoscKum! onpemenensi: Sphaerium corneum L., Pisidium 
_nitidum Jenyns., P. amnicum Miil.; Valvata piscinalis: Mull. ‘Bee’ ueTbIpe 
opMbI pacmpocrpaHeHbl B ueTBepTHYHEIX: ‘OTMOKEHUAX, HS. HUX TOABKO WBe 
NOceHHe’ ‘M3BECTHBI TakKe B.mIMOWeHe: [lo VW? M! JLaninnoscKxomy, Pisidium 
amnicum XapakTepeH [WIA TeKYIHX- BOTOeMOB, “OCTaJIBHbIe MOryT OOHTaTb Kak 
B TeKYUUX, Tak H B CTOMUHX Bomax: “V3 ‘aTolt «Ke ‘TOMA: B OOpasitax’ ‘cOopos 
B: At IloayxuHow v3 3TOrO ike: patona elo onpeqesen: ‘CHOpoBo- MELIbILEBOH 
KOMIIMeKC. /pesecuas MbWIbia B'3aMeTHBIX' KOMMYeCTBaX IipencTaBneHa’ COc- 
HOH, eJIbIO, MBOH, BOCKOBHHKOBBIMH, KallTaHOM’ (oT 2: 16 6 %' (kak doro Buia), 
npu MeHbIIeM yuacTHH’ Oepesbl,~ OJIbXH, ' aya, KieHa,. OyYKOBBIX: i itp.’ (16 
1-1 JD. 0) Tlpucyreraue LUM Pp OKOJIMCTBEHHBIX: ‘opm, mpowspacrarwmux B \aH- 
HBIX lMpoTax TOKO Ha Oovlee y Bula KHEHHOM 3anaqHOM ckloHe Ypaua, yxa- 
shipaeT Ha; Oosee BJlaKHBIM, vem ceHyac, _KIAMAaT Pahoa mpH one cee 
ocaKOB Apesuel WOME. | Pia oH 

j T]bipua ‘TDABAHHCTHIX PacteHuH cocTaBideT OKOsIO 40%.'B ee ace ‘a 
IepBOM MecTe HAXOZATCH EOE MOBbIe, : HECKOMBKO- M@HbINe JIKOTHKOBBIX 'H* B CO- 
BEPINCHHO HOAMHHEHHOM K KQHYECTBE: Br as CHOMHOUBETIHE,: TsOsauY 
HbIe, 3JIaKOBbIe. | ; oe 

Io. cocrapy bayHbI AaHHble’ OTOMKeHUA MOKHO! meee K ueTBepTHUNEIM, 
a 110 reomopdo.ioruyeckomy; MOO7KEHHIO — 6&3yCOBHO. ‘K TvieHCTOWeHOBLIM: 
Hanbuesinee YTOUHEHHE BO3pacTa MbI;- 3a HemoCTaTkOM ApYTHX: aHHBIX, BBI- 
HY KeHBT MIPOH3BECTH KOCBeHHbIM IIyTeM. - ie! 

_B.-pavioue pa3BuTbl Oolee MOJIOmbIe, “em ‘onvchinaemaa TOMA, BepxHe* 
HuIeliCTOMeHOBIe OTMOKeHUA | HaMNOMMCHHOM' aKKYMYJIATHBHOM Teppacel. On 
coqepKar OoraTbli KOMIMeKc, PayHEl, lp. ‘KOTOPOM H3° ‘BbIMeMepCdHCJICHHbIX 
opm otcyTcTByer™ TOJIbKO Pisidium - ‘amnicum:: ‘OqHaKO, Tipu’ 3HauMTebHOH 
Omu30cTH KOMITIJICKCOB - ‘(payHbl, | BEPXHeMvIeHCTOMeHOBaA TOJIMLa ‘ pesKo OTH: 
YdeTCA OT ONHCbIBAeMOH CBOUM ‘CIIOPOBo- TibIIbIEBbIM KOMIJieKCOM. |B focaen: 

HEM. ConeD une fas * eames Rica ard H-TOUIBKO | 2 0 \;DEBECHON, 4TO 
etd , gh MG hia 
‘ e : re : ea ae ae 


* - 


aC \Gbopia: Haun; -onpesevielziin ! ctetammccannen Hit 
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Pannexereepruunan To6or0-Y6azanckan OoAuna ‘167 


NAPakTepusyer CTEHHY!O PaCTHTebHYy!0 SOHY-. LUupokomucTBeHHble POPpMH 
‘COBePIIEHHO OTCYTCTBY10T. Pe3sKOe PasH4He pacTuTebHbIX KOMIII€KCOB O3H4 
GaeT 3HaYHTCAbHbIM BPeMeHHOM pa3pbIB. MeXKAY OTMOKeHHEM:! TOIL WpesHek 
“HOJIHHbI W- TOJIMLM I HaMOHMeHHOK. Teppachl, STO. TIOZBOJIAET.. TOJILLY pesHen 
“OsMHbL” OTHECTH: K ‘ paHHemy MUIERCTONCHY 0) = fcuk ae ae te ea 
~rVi Kacascb. BONpoca. 0 HalpaBJieHHH “eTOKa BO. .1O ApeBHeH. OMe, ? MEI 
“JIO/GKHDI OTMeTHTS Culemyioulee. Ecru’ Bp paione 03. KylIMypyl ‘a6coJIIOTHbIe 
‘OTMeTKH NOBepXHOCTH “Bi Mpemeax “MpeBHeH : KOAHHBI rpocturawT i110+-120 , 














. te ; oe) “ ay eS eee F i 4 7 ae t ee : “8 [ Rear ee t . .? if . 3 ' ne + | 
eye} ganadwonyumypynenad. ~~ Mepnugoboxud »- Kywmypyncnud. cers OR 
Cu cae Sun os YYACINOR, yyacmax  G1ACMOK : ; 
three unas 3 ; a “ ae ee io <7 it er, . as “4 Fie ad ae coat wt =f ees 4.2 Pa a iy 
. 2 \ a a + ae 7 it 30 68 de so 18 “90 1 “$ 2° i { 4 ¢ 
ia “a, Re es Y S he ae — = 1s a Pr ee ee ote com> Seer) ” : > a a ue a rT 
4 a bis at Ss - ?. Se ees Ye Megas. Bhp ey % mht 
shes i "3 ee q + ee fs + 120 cr . SS 
+°100 é wigherae oe > - i? 
ts eo t, + 80 - eee 
Tete Sig + 60 - 4 
on ~ bw - E ‘ ‘ww Sa Sea a > som y . i] tev XS 24 + ‘40 t : : 
r ae Win Seige oo ca oi Ne sf be cae i ata 
ae = w Tae et oor ie Nat ce fete ei Gite ie ~ % hae : . a es ts ya Sl vas 7 AZo Ly 
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Puc. 2. Tlonepeunbie mpodusn mepeyray6reHHOH QOAMHDI. 


Uetpepruynan Toma: / — TAMHbI 4 CYPAHHKH, 2—necku, 3 — raneynnku. Tlopogni 

NAOTHKA ApeBHeH AOAMHDI: 4— TpeTHYBbIE H MCJOBHIE OTAOKEHHA, 5 — HHKHe-cper- 

HeopcKad yOaraHcKaa CBUTa, 6 — NepMO-TpHacoBble 6a3aibTbl, 7 — MepMO-TpHaco- 
Bhlie sAMMAapHTH; & — GypoBble CkBaxKHHbI HW HX HOMEpa. 


To y o3. Uenkap-TeHru3a OHM CHHAKaIOTCA MO 50 m. Yxe orcioma KakKeTca 
MaJIO BEPOATHBIM IipeAMOMOMKeHHe O CEBEPHOM HallpaBJIeHHH APeBHEeTo cToKa. 
Hanporus, B cpere paclIpOCcTpaHeHHbIxX CO BpCMcH H. K. Bpicomxoro mped- 
cTaBaeHHii O TOM, 4TO NO TypraiicKoH HH3MeHHOCTH MpOHCXOAMI CTOK BOA HS 
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“" QOLIMPHOPO! MpHeqHHKOBOFO. O3epa, CyMlecTBOBaBUIero B. Sananno -Cu6upu 
Bi SHOXY. OCMCHCHHA, MOKHO; LOMYCTUTb, YTO. AMCHHO: 3TUM CTOKOM H; OYCAOB- 
JleHa: BbIPaOOTKa: WIHPOKOM. uw ry6OKOH NOMUDS, 3anoHeH HOH: HOTOM: Wec4uaHo-. 
TAIMHHCTAIMM OTJORKeHHAMU. FuncoMenpHUeCKHe CONOCTABJeHUA, He: NpOTEBO- 
pewaT Takomy 3aksroyeHHiO. Tak, no ZanHbim A. F. Bep- (1938),,, o3epHoraen- 
HUKOBBIG CYMVIMHKY, CyNecw wW QJUOBHORIANMaIbHble TeCKH, © Fa JIbKOW;, OTJIa- 
raBllvech K IOry OF Kpag: CHOBPCKOrO. JeMHMKOBOFO’ HOKpoBa, ocTHraloT 
muporr r. To6oubeKa,, aK HOLY: OF Hero. BbIKJIMHHBalOTCH,, IPHCIOHAACH, K: Tpe- 

“THYHBIM NOpogaM. 3yecb OHH 3asleraloT Ha aGcCOsIOTHO! BEICOTe OKOWIO 95 M. 
Ecuim yuecTb, 4TO B OypoBoH cKBaxKHHe' y: noc, -KaMbIllHoe OCHOBaHHe ApeBHell 
AOMHbI BCTPpeyeHO Ha: aGcouOTHOH BbICoTe OKOVIO 55. M, a B paiione Kyuimy- 
pyHa — Ha BbicoTe 40 M, mpH paccrosHuu of r. To6o™%HCcKa COOTBeTCTBeEHHO 
B 460 u 700 kM, To MBI NOJIYUMM CpeAHHe YKJIOHEI DeBHEL. OHH K IOry: Ha 
MHTepBase Tobo1bck — Kampminoe — 9 cm/km, KamprmHoe — Kyimmypyx — 


0.06:cM/KM ¥ B cpeqHeM:’—. 8 ¢M/KM.. | 

/[If CpaBHeHuA yKaxKem, uTo p. YGaraH, xapakrepH3ylollasca MeAJIeHHEIM 
TEY€HHEM H HJIHCTbIM COCTAaBOM’ CBOHX- OTMO*KeHHH, UMeCT CPeAHH yKJIOH 
JIMWIb HEMHOrHM 60JIbIUIMH, OKOWIO. 12: cm/KM. IIpu coxpanenuu mogxcuuTaHHoro: 
BbIUe CpeAHerO yKOHA APeBHEH AOJIMHbI ee OCHOBaHHe B patoune o3. UenKap- 
TEHTH3 JOJ2KHO Obl OMYCTHTBCA AO YPOBHA MOPA, HO BepOATHee MpemNoarat,. 
4TG BHH3 MO TEYCHHIO KPHBaA JIOMKAa CTAHOBUACh. Goslee MIAaBHOH. 

Takum o06pa3om, MbI BO3sBpalaemca K B3raagam VW. M.--Kpaulexunnuxosa, 
mucapwero: «Cyd 10 MHOrMM (opMaM LeomIacTHKU, HanpHMep Mo-cyuecTBO- 
BaHHIO TpaHAHO3HOH, MOUTH MePHAMOHAIbHOH Mempeccun, coemHumoMlel He- 
MpepbIBHbIM JOMHOOOpasHbIM NOHHKeHHeM: (c 46 n0}-54° c. m1.) 6acceiin ‘To- 
Goma u-Typraa‘u uMmetoulei BEIXON K ApaJIbCKOMY, MOP1O, BePOATHO, B- CBA3H 
C NOJMpyxXHBaHHeM peK OacceliHa CesepHoro okeaHa JI@AHHKOM, cIlycKalo- 
WIMMCA B SanafqHo-CuOupcKyio HH3MeHHOCTS, OblWI XOTA Obl BPCMCHHBIt CTOK 
peuvHbIx OacceHHoB, ee OpoulalouNx, Ha lor, a TypaHckylo HH3MeHHOCTS, B 6ac- 
ceiH Apana» (19516, crp. 561). [Ipeacrapaenue xe B. B. Jlasposa (1948) 
HI. E. Berkopa (1938) 0 Tom, 4TO eqHUKOBbIe BOALI O1yKAaTM m0 Typrai- 
CKOH HH3M€HHOCTH, He ABJIACTCA TIPaBHJIbHbIM. 


JIutepatypa 


_Bep A. Ff. (1938). Heorenoptte uw uersepraynnte oTnoxenua Umma 1 HH30BbeR 
To6ona, Biona. MOHI, org. reonoruu, 7. XVI, sam. 1.— Bep A. T., A. H. Boposu- 
kos, E. WH. Boiuospa un H K. Opeuxnit. (1948). Teonornyeckan xapta CCCP, mac- 
mta6a 1: 1000000, a. M-41 (Typraii)—Buxkos. I. E. (1938). Teosormueckuii ouepK 
GacceiiHa o3epa Y6oraH. V3s. BIO, +. 70, son, 6—Kpamenunuunxos H, M, 
(1951a). K ucTropHu pa3BHTHA pacTHTeAbHbIX MaHAWaptow 3anannoli Cu6upu. B cé.. 
HW. M. Kpameuuuuyukos. Teorpaduyeckne pa6dorst, leorpadru3.— Kpamenuu- 
HHKOB UH, M. (19516). Kuprusckue crenu Kak o6beKT 6oTaHHKO-reorpaduyeckoro aHa- 
wu3a oH CHHTe3a. B cO.: H. M. Kpamennukos (1951). Feorpabuyeckue pa6orn. 
Teorpadru3.— Jlappos B. B. (1948). UerpepTuunad ucTOpHa H MOpdonorna CeBepo- 
Typraiicko# snaguuet. M3. AH Ka3CCP, Auma-Ata. 
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1958.T EOrPA®UUEC KUM CBOPHHUK-X 


oreo 
TEOrTP A®PHUECKOE OBWECTBO CONS3A CCP 


B.-H. OPJIQB 


HEKOTOPbBIE JAHHbIE OB OBPAFAX 
3AHAJLHO-CHBHPCKON HH3MEH HOCTH: 


Msyueunio, opparop.B CopercKom Co3e ylesneTCa OrpOMHOe BHUMAHKe. 
B onyOMKOBaHHOH JIMTepaType, B MOKMaax. KON@epenul, COBeWaHHH M0- 
cTaTONHO XOPOWO OCBelllaHCb BOMpocE! osparooOpa3soBanusa. MccreqoBpaHuio 
OBparoB NOCBALLeHbI KlaccHuecKkHe uccnefopanua B. B..Toxyyaesa (1949), 
B. HW. Macaspexoro (1897), A. TI. Mapaopa (1898) u ap. | 

_ Muorouncienuble paOotbl coxepKaT TeopeTMyecKHe BbIBOALI MH NpakTuye 
CKHe PeCKOMeHAAalUH OTHOCHTeIbHO OBPaTOB eBPONMeHCKOH uacTH CospertcKkoro’ 
Corw3a. .OTmembuble o6slacTH WH. paHOHbl 39eCb H3YYeCHbI C YCKJUOUNTeJIbHOK. 
WeTAJIbHOCTbIO, ITO ABIAeTCA AGCOJIOTHO HeOOXOZHMbIM WIA MpakTHyecKoH 
JCATCMbHOCTH C@vIbCKOXO3AHCTBEHHBIX, JOPOAHDIX MW MPOUMX. OpraHH3allHh. 
Cna6ee u3y4eHbI BOMpOchl OBparooOpas0BaHuA Apyrux TeppHTopui Coser- 
ckoro Coto3a u, B UacTHocTH, 3anagHou, Cu6upn. Her uu ono o6o06ulaiomenr 
pa6ornl, B KOTOPOH MO%KHO OblWIo Obl. HAHTH. IpakTHyecKHe peKoMeHallMn 
sOopbOnrc“oBparamu; cBeeHHA” 06~OBparax” H*BOMPOCaX“OBP arooOpasOBaHWA. = oe ert 
' . Jit -HH3MeCHHOCTH XapaKTepHO~ NOBCeEMECTHOE -pachpocTpaHeHWe . PbIXJIbIX 
HJIM--Ca60 CHECMCHTHPOBaHHbIX, ~FOPH3OHTAJIbHO. 3aJIeralolluX ,MOpoy, cpeAu 
KOTOPBIX Ba3KHOe Me€CTO 3aHHMaIOT JIECCOBHAHbIe MH MbWIeBaTbIe CYIIMHKH, 
NeCKH, PIHHbI, A B CCBEPHOH YaACTH HH3MeCHHOCTH HePeAKO BCTPeualoTcA OTIO- 
*KeHHA MOPeHHOLO TuMa C BaJlyHaMH. 

PacnpemeleHve aTMociepHbIX OCARXKOB B. Mpesesax HH3MeHHOCTH HeOAH- 
HakoBo. B TaexKHO 30He UX BbIMagaeT 450—500 mm B roy. B crelmHow 30He 
ocaKoB, BbInaqaeT oko0 200—350 MM B rod, OAHaKO HepaBHOMePHOe HaKOII- 
JleHve CHera 3HMOf (CHer CHYBaeTCA C POBHbIX OTKPbITHIX MeCT B Pa3JIHUHble 
yryOJleHua) WH GObICTpOe TadHue ero. B KOPOTKHM BeCeHHHH MepHog crocob- 
CTBYIOT 30eCb OOpa3oBaHhio H pocTy OBparos. 

HecmoTpa Ha He3HauHTesbHble AGCOMIOTHbIe BbICOTHI B Ipekedax HH3MeH- 
Hocru (150—250 m Haz yp. M.), 3aMeTHbIe KOJeOaHHA OTHOCHTEJIbHbIX BbICOT 
MECTHOCTH, OCOOeHHO MIpH Mepexoze OT AOHH K BOMOpassesamM, OOsMerualoT 
2pO3HOHHble mporecchl. OTAeMbuble 3aMeYaHHA 06 SPO3HOHHOK AeATebHOCTH: 
IICBEPXHOCTHBIX BOA B Tpesemax SanagHo-Cu6upckoh HH3MeHHOCTH cosep- 
KAaTCA BR HEKOTODBIX paboTax Mo reoworo-reomopdosorny, reorpapuu, Gota- 
HuKe. BOJIbIIMHCTBO HCCJIeOBAaTeJIeH CKJIOHAeTCA K MbICJIH O TOM, 4YTO OCHOB- 
Hble COBPCMeHHbI@ Me30- H MHKpodopMbl pebeda HH3MCHHOCTH OOA3aHbI 
TIaBHbIM OOPasoM AeATeMbHOCTH BOMbI. Cpequ SPO3HOHHbIX MpoueccoB Bax- 
HOe€ MeCTO OTBOAMTCA OBparooOpa3z0BaHHlo. BcTpeyalorca u Apyrve MHeHHA. 
Tax, C. ®. Bucks (1949) sameuaet, uTo B cTemax SanagHol CuOupu npu o6- 
IMX 6JlaPOMpHATHHIX OBParooOpa3s0BaHHlo (bakTopax OBparH He OOpazyioTca.. 

B nocwequHe rogbl HAM MOBeOCb MpOBOAHTb. TOMOrpaduyeckue wu reorpa- 
(puueckHe paOoTbl. B- pa3JIHUHbIX YacTAX SamamHo-CuOupcKOH HH3MeHHOCTH,. 
H NOBCIONY MbI OTMeUaH Mporecchr o6pa3soBaHus oBparces. MuoroydcueHHble 
OBparu uMeloTca B ZomHHax pek O6u, Upromma nu ero nputToKos, 3HayuTeb- 
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HOMY oBpaxkHomy pacuenenmo nOBep2KeHbI ‘yuacrkn HH3MCHHOCTH, npuMbt- 
Kaloliive K Ypasibckum u“ Astalickum ropam. IIpupegem npumepht. 

1. Ha p. C. Cocbba (aespiit npuToK O6u), HuxKe ycTba p. JIanHH, Ha BBI- 
C<OKOM (x0 32 M) JIeBoM Gepery, pacnomoxKeHo Cel. COcbBHHCKas Kyspr6a3a. 
3a y3KoH PeHupoBaHHOk Novocoli, mpuseraioulei K peKe, 3Mecb pacKHHyNacb 
OOWMpHad 3aOoJloueHHad Talira. UacTb MOBePXHOCTHBIX BOA B UWeHTpe N0- 
cellKa OblWwia ciyleHa KaHaBoi, He, TpOulO HW ByX-Tpex eT, Kak He6OJIb- 
Iiad KaHaBa IIpeppaTulaCcb B paCTylMM OBpar. Ospar umMeeT V-o6pa3Hyt0 
opmy; BepxXHHe YaCcTH CKJOHOB OOpa3yloT BepTHKabHble crenku. Tvy6nna 
OBpara MOCTHTaeT 20—25 M Ip WWM pHHe- 50—100 mM. ~- 

2. Ha Teppvitopuu:r, Hopock6upcKa pasBuBaloTcA oBparu 3HauHTeJIbHbIX 
pasmepos. J\imHa ux u3MepseTcA KUJIOMeTpaMH, TuyOuHa WecATKaMH, a, WIK- 
‘PpHHa COTHAMH ‘MeTpOB. Ospar Ha’ “ceBepHolt oKpawHe ‘ropona ‘OTumaderca 
“KPYTbIMH CKJOHAMH. “Parxspre MOPOMEL 3eCb’ OTBAJIMBAIOTCH Tatb16aMH,” paccni- 
‘TaloTCs, “MerKO _Pa3MbIBaIOTCA, BONOH “Hi yxocatca. JiHo oppara ripencTaBuaer 

’ ‘CO6Oit- MTOCKYIO, “WMpoKyto. mvlowlayKy,” KOTOpas paspacraetca m0 Mepe’ ‘OTCTY- 
NlaHHA CKOHOB OBpara, Hago OTMeTHTS, UTO' WpeBeCHaA PacTHTeJbHOCTb TOUT 
He OKa3bIBaeT 38METHOH pou B salepkanHy pocta oppara. IpofomKas pactu 
.B QJMHY, OBpar 3aMeTHO- yBeIMUNBaeT CBO MIOWanb 3a cueT 6bicTpopacty- 
‘IIMX OOKOBEIX OTBEpWKOB. OTIMYHTeMBHOI. OcO6eHHOCTBIO oppara, Mpoxods- 
‘Mero NOCpeH Toposa, ABAAETCA TO, YTO y Hero MpH' COBPEMeHHOM ypoBHe 6a- 
‘3HCa apo3HH (ype3 BOLE p. O6u) ‘He Ha6snOgaercsa: AalbHeluero yray6nenHa 
AOJMHEI...CKIOHBI OBpara TpoOmos2KaloT paspyliatbea, cOpa3syior KPYTBIE, 
‘a ‘B HEKOTOPbIX MeCTAaX BePTHKaJIbHble CTeHkH. B momepeqHoM : mpoduue | oppar 
WMeeT KOpbITOOGpasHyto opmy, Mpwyem AHO ero MMeeT BHD O6WIMpHOH (H- 
‘puHoH oT 80 no 200 m), cma6o HaKJIOHeHHOH, BLITAHYTOH BO 'BCIO  JWIMHY 
‘OBpara WWIOWaQKH, KOTOpad B YepTe ropOsa- 3aHATA HeCKOJbKUMH * yHWaMH. 
OrpoMHy!0 pOJIb B pocTe oBpara UMEeT " THOBEPXHOCTHEIA: CTOK ¢ Nip Her alouyAx 

cK oppary yu ropoga. 

' 3. Topoa Tiomenb pa3yzesex opparamn Ha HECKOJIKO uacTei, 4TO, KO- 
HeuyHO, MpHuynHsAeT Oombulve Heygo6cTBa.Opparu HMeIOT IIMpOKYIO CeTb OT- 
BeplKOB, KOTOpbIe JO Cero BPeMeHH MpoxomKalIoT pacTH. B caa3u c HasiHuHeM 
‘OOMbUIOTO KOMMYeCTBA ONO3Heli, OOBaIOB. A TIPOMONH’ rOpoAcKHe -CTPOeHHA 
TIPHXOQHTCH MepeHOCHTb Ha’ HOBbIe ‘yuacTKH. OTMuNTenbHOH - OCOGEHHOCTDIO 
‘OBparos r. TIOMCHM CY KUT upe3MepHoe yBuaKHeHHe HX HHI B pesybTaTe 
O6usbHOrO MpocayMBaHuA yY OCHOBAHHA CKJOHOB FpyHTCBbIX BOA: 346Cb MHOTO 
OosoT. CKJIOHbI OBparoB BBePpXy KpyTble, OAHAKO PeAKO oOpasyioT BePTHKaJIb- 
‘HbI€ CTCHKH H BO MHOFHX CJlyuaAx 3aepHOBaHHl. 

- Han6oulee pacmpoctpaHeHbl Oppary B CTEeMHBbIX palioHax ‘3anamno- Cu6up- 
KOH HH3MeHHOCTH, B YaCTHOCTH B KyyHquucKkonr crenu. IIpupeqem npumeppl. 

4. Ha s1epom, nonorom (or 3 go 12°) cKknoHe ZomuHb! p. Bow. Peaka (nipa- 
BEIM MPHTOK p. O6u), CJIOMKCHHOM PbIXJIbIMH CYIIMHKaMH, loxKHee c. Tpoult- 
KOe, 3a MOCeqHHe YeTbIpe Toma CHIbHO pa3poccm OBpar; AWMHAa ero OKOJIO 
1'/p KM, rayOuHa 20 25—30 m, wmpuHa ospara zo 100—150 m. Bouputoe Koun- 
YeCTBO OOKOBHIX OTBEPINKOB CHJIbHO YBeIHUMBaeT MOWLaTb oppara, paspa- 
cTalouleroca BO BC€ CTOPOHEI. Ospar 6bIcTpo pacrer oco6eHHO TIpH TaAHu 
cHera H BO BpemaA Aowel. 3a Becuy 1952 r., HanpHMep, OH yBeIMUMICA’ B 
WAHHy 20 40 M, COOTBeETCTBeEHHO pa3pocsIucb HM ero OOKOBbIe OTBEPLIKH,  — * 

B monepeyHom mpoduse OBpar HMeeT KOpbiTooOpasHblt BHL. Beptukasib- 
HbI€ CTCHKH CKJIOHOB, BbICOTOH no 5—10 mM, o6Ba.1MBatoTca. EcrecTBeHHble 
YCNOBHA NAA opparoobpasoBanua: 3,eCb’ Obutn YCHJICHbI JICATeIbHOCTbIO YeJI0- 
‘Beka: Ha 3a6pOlleHHOH Wiowlayke Noss, BOKpyr OBpara, HaM yaJlOcb o6na: 
PyYXUTb CJebI MaXOTbI; KOTOPaH NpoBowwsach BAOMb ‘CKIOHA. ~~ 
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5. Becuott 1954 r. Ham HoBeocb COceqoBaTb OBpar, KOTOPbIM pacceKaeT 
Tipuo6ckoe crenmHoe MiaTo 3amaqHee I. Bapuayaa. Ospar 9TOT NpOTAKCHHEM 
6onee KHIOMeTPA, OTAMUAeTCA HESHayHTeIbHOK ray6uHon (5—6 m) u cmadolt 
Pa3BeTBJICHHOCTbIO, XOTA HM HMeeT KOJeHYATHIC OUCPTANHA. Ero BepTHKaJIbHbIe 
CKJIOHbI CTAHOBATCA 6oulee NOIOrMMH y MOCKoro AHa, UMcIOWero WIMPHHY AO 
30 u 6Oomee MeTpos. Oppar NpomoJoKaeT AKTHBHO PacTH 3a CCT pa3pylleHHa 
CKNOHOB, KOTOPbIe Kak Obl paccTyMaloTca, OCTAaB/AA Sa co6o0i% poBHYy!O IWJI0- 
mantky JHA. Sg 
OrnnunrenbHbie ocobeHHOcTH OBparoB SanmaqHO-CuOupcKOH HHSMCHHOCTH. 
1. Opparu pa3BuBalOTCH MOBCEMECTHO H oco6eHHO B IPHpeuHbIx pavoHax. 
B crenax 3ananuo-Cu6upcKo HH3MeCHHOCTH BaxKHYIO POJIb B o6pa30BaHHH 
OBparoB HpaloT He CTOJIBKO neTHHe aTMOCiepHbie OcaAKU, CKOJbKO ObicTpoe 


TSAHHe ‘CHera B KOPOTKHe BeCeHHHe MepHoabl; Kora BOSHHKaIOT KPaTKOBpe- 
MeHHbIe, HO OypHble BOMHbIC MOTOKH,-CHJIbHO pa3pylaiollve PbIXJIbIe OTJIO- 
xenus. HepexKo .mpouecch! opparooOpa3s0BaHua yCKOpHIOTCA Help aBiJIbHOU 
‘W@ATOJbHOCTBIO: YeIOBeKa. lie sah Ryne gn * er = Sp 


eke 


2: Opparu: OLICTpO BpesalOTCA B PbIXJIbIe NOpOAb! CpaBHUTeMbHO ‘ NpHNor: 
‘HATbIX, MJIOCKUX WI c1a60 'HAKJIOHeHHBIX; UacTeH BOMOPAasMesOB “Wo PeuHbIX 
teppac. IIpu pocre 6oKoBblx OTREPLIKOB CHJIbHo’ yBeNHYHBaeTCA MWOULa Lb 
Opparos. CKOHbI OBparoB KpyTbie, HépenKo .oTBecHBle. : PhIXsIbIé ‘TOPOAbI. mp 
He3HAUNTeMbHOM KOMYeCTBe BOALI OTBANMBAIOTCH TIbIOAMM WIM B BUA cTOUJI- 
608 (mpu3m), 1erkKo pa3MbIBaIOTCH H BHIHOCATCA, Tomyac He OOpasya ‘WarxKe 
KOHVCOB'BEIHOCa, = oe Sis ee ee 
“3 BogpiinHcTso GBparoB HH3MeHHOCTH -HMeeT ACHO BEIpasKeHHble WHMMLA, 
KOTOpbIe, Kak ripaBHo, POpMUpyloTCcA BO BTOpOH craniu: pasBuTua'oBparos,; ° 
OHH HepenKo’ 3a6osouenb. Ha onpémeneHHoM 9tatie; Tipu ‘ovtee IOCTOAHHOM 
ypopHe 6a3siica 2po3Hi, BEIpPAaGaTblBaeTca ‘yCTOHUMBaA “KpHBAaN TIpOAOMbHOTO 
TIpomusiAa Oppara, Tocwe 3TOrO péUlaiolyt0 “posh B KU3HH OBpdra mpHoope- 
-paer paspylleHue ‘KpyTbIx CKJIOHOB;' CNOXKCHHEIX PbIXJIBIMH TOpOdamy.’ ** ' ez 
i 4. B neppolt crakun oBparv B, HomepewHom ‘Mpodage ‘uMeior V-o6pa3Hyto0 
<bopmy, a Bo BTOpoHi Koppirooopasnyw. = “i Sates 
“15 5 Pop’ pactaTembHoro MOKpoBa B 3ayep2KaHuH pocta 0 
HesHaunTesbHa.° eee ee ae ee be 
-'O6pazoBanue OBparoB MpHypoyeHo K cKNOHamM' opm Mesoperseda. Tlo- 
STOMy ‘Tipu pacriallKe HeAUHHBbIX. 2@M@Jb HY2KHO MOCTOAHHO YUYHTEIBATb OCO* 
6eHiocTu perbeda MeCTHOCTH MB YaCTHOCTH XapakTep CKIOHOB. © 
Teorpaduyeckue ycloBHA 3ananHo-CHOupCcKOH HHSMeHHOCTH OTIMUAIOTCH 

oT yeosui Eppomelickon yacTH CCCP: [ostomy ycranopseHubie Aq Eppo- 
fielickoii acTH 3aKOHOMepHOCTH (opMupoBaHHa OBparoB, a paBHO Mepbl pe: 
jtynpexkmenua MoceqHuX u SOopbObl c HUMH He'MoryT ObITb lepeHeceHEI MO.- 
HOCTDIO Ha Sanafnyio Cuoupb. Se a ee pe 7 


$3 


\ 


BparoB uacToO 


oe 
- 4 


a | Jiutepatypa | 
. _ Bucks C. ®. (1949)... Osparu. (Onnit busuKo-reorpaduyecko# - XapakTepucTHKH 


OBparoB Ha 1mpumepe Exsponelicxoh yactu CCCP). Yu. 3am. JIFY, Ne 104, cep. reorp. Hayx, 
Buin. 5, 39.-Pepacumo-s My M1. (1934). Matepuasbt K reomopdosornn Ky1yHAuHcKoh 
etenu. Kynyua. okcnequuua AH CCCP, 4. 3, Tp. Cos. mo w3y4. NpeHsBoL. cun.— JLoKy- 
gaes B. B; (1949). Cnoco6nl -o6pa30BaHHA Pe4HBIX OJIHH Esponelicxoh Poccun. H36p. 
cou, T. 2,.M.,, Cenmpxosrn3.— _MacaapcKku i .B..W. (1897). Ospara uepHosemHon 
nojocht Poccuv, ux | pacipocTpanenne, paspuTve H fenTesbHocTh. CI16. — M oCKBE- 
tun - A. He (1952). Npoucxoxaenne pembeda:crennoro IIpuo6ps. Hiss. AH CCCP, 
cep. reo, Ne.2.-— Haropcexui M, TI.. (1947). Cuenbr Apepuel MOMHMHE Pp. Uyapima 
B';ToMcKoM palone. , Becr. -3an.-Cu6, reom. ynp., Bpm, -5,—I]agaos A, II. (1898). 
©, peibee PaBHHH HM ero, H3MeHEHHAX MOR BIHAHHEM, paOoTbl MOAZCMHBIX HM MOBEPXHOCT: 
HhIX BO. SemmeBemeHne, KH. 3—4.—Tlanadqua nu A; J. (1953), Bapa6unckaa Hu3MeH- 
Hoctb, Teorpadrus, M. a ee ee a ee eeee ae ae aoe, 
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TrEOFPA®HYECKOE OBUECTBO COwW3A: CCP 


| mn fA. EPMHJIOB | 


OPHIFHHAJIbHBIE OPMBIL CKYJbITYPHOrO MUKPOPEJIBE®A 
HA NOJIYOCTPOBE MAHPDbILIJIAK 


Iilupoko u3secrHo, 4TO ‘ckysIbITypubIe POpME penbeda,. BOsHHKaloUMe 

B PesyJbTate. BeTpOBOH JeHYAalHH.B VCAOBUSAX.NYCTBIHH H. HOJLYNyCTbIHH, MOryT 
ObITb. H€..TOJIbBKO BeCbMa pa3HooOpasHbIMH. nO CBOeMy XapakTepy, HO 4acTO 
 BECbMa OPHTHHaJIbHbIMH T0-KONurypanuu. Wx MoxkHO pa3M4ats 0. BHeLI- 
HeMY BHAY, BeJIH4HHe, XapakTepy. CoueTAaHHH, pacnpocrpaHennio. u: 3HayeHHIO, 
KOTOPOe OHH MOFYT HMeTb B AaHAuadte. B o6sactax Cpequett.n Llentpaup- 
Ho Asuw. Hepeaku cilyyau, Korqa. BcmeAcTBHE CBOerO IJMPOKOLO- pasBHTuH 
TakHe- POPMbI COCTaBAIOT OMHY H3 Hau6osee XapakTepHbIX oco6eHHocTelt 
AaHAWapta nycTbHu. TakuMu dopMaMuH ABAAOTCA, HaNpHMep, BbIrIaKeHHbIe 
' BETPOM...HeOOJIbUIMe --OBaJIbHbIe. TPANbI wh KOHyca, rpHOooOpasHbie crou6E — 
“wr OC TAHILBI;~-H3 PSITBIE~TelepaMu ~OOpbIBEI; ~ OTNpenapAPOBaHHbIe~-BeTPoM- peLller- 
waTble POPMbI, HasbiBaeMble HHOPAa KAMCHHBIMH. KPYKEBAaMH, -H T.. Te _ 
@opMb! CTpyKTYpHOFO MuKpopembeda B. ycnoBHAX NYCTbIHHOFO BbIBeTpH- 


BaHHA OTHMYaIOTCA TakrKe OosbMIHM “pa3HooOpa3svem’ uv “MOryT o6pa30BbiBaTb 
B OTAGIbHBIX CLyYaax BeCbMa XapakTepHbIe B MOpdovloruyecKoM. OTHOLMIeEHHH 
THIIBI MECTHOCTeH. OcoOeHHo cBoeO6pa3Hbl (tbopMbI MYCTLIHHOFO. CKYJIbIITYPHOLO 
MUKPOpesIbe*a, BOSHHKAIOUIMe Ha .PbIXAbIX MeCUAHO-rIHHUCTHIX OTJIOMCHHAX, 
Kak MpaBHJlo, erKO NOAMaioul4xcA MelicTBuio Berpa. Ha sBueumnem o6nKe 
TAKHX- POPM OTHETJIMBO. OTPaxKaloTCH KaK HX AMTOJOFHYeCKHH. COCTaB, MOT- 
HOCTb, TaK H HaNHYHEe B HUX TBEPAbIX BKNOUeHUI: TasbKU, CKONeHUI pako- 
BHH MOJIJHOCKOB, KAKAX-JIHOO. KOHKpeuMa (docdoprTosnix, ...H3BECTKOBBIX: 
BecbMa HarajHbIM MpHMepoM NOOGHEIX. (bOpM MOXKeT CALYKUTb. CBOeO6-. 
pasHbli TH MHKpopembedpa, HaOmonaiowulica B-PpaHOHe pa3BHUTHA. HH KHeEMeIO- 
BBIX (aIbOCKHX) . OTO2KeHMHL B.3aNaqHO YactH n-oBa MaureunaK..9TH oLo~ 
KEHHA TIPEACTABJICHbI 3€Cb MOLIHbIMM PBIXILIMH WI cma60 ClleMeHTHpoBaH- 
HSIMH CepbIMH H 3€JI€HOBaTO-CepbIMH. .KBaPUCBbIMH NecKaMH c MpocioAmy 
KOPHUYHEBBIX PIHH. B Bufe BKOUCHHT B STHX NOpofax. comepxxaTcA MHoro- 
YHCJCHHbIC KOHKPelHH Wapooopashok WIM HenpaBibHOlt @opmMbl, cocrosmue 
W3 TBEPAbIX Me€CYAHHKOB. C -H3BECTKOBLIM, CHePHTOBLIM yacTbIo: Pocdoputo- 
BPA TIS METIVOM Pir ANS Gg A PE, a tie 8 chee ct 
Kpymuble MecuaHuKOBble KOHKpellin c TPYAOM TOAMAaOTcA MeMCTBHIO areH- 
TOB BbIBeETPHBAHHA. OcBoboxLaAch: NON. BIMAHHEM. BeTpa. OT BKOUAaIOUINX' HX 
NOpOA, OHH CKalIMBaloTcA, OTPOMHbIMH MaCCaMH Ha. NOBeEPXHOCTH rpAd;, oOpa- 
3yYf Ha HUX CBoeoOpa3snbiit: MHKpopebed: wWapoBBIx KOHKpeuni. “Toxpos az 
TAaKHX KOHKPeCHHH HPHKpbipaeT cO6OM Kak BKVWOUAIOMIMe WX COK meckoB, Tak 
H Oosee ApeBHHe TOPH3O0HTH HHXKHETO Mea, ABIAACH B TAKHX clvuanx CBOe- 
OOpa3HbIM CBHAeTeeM paspyieHHEIx ropH3oHTos. 
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Puc, 1. Bug OyrpHcTOH NOBepXHOCTH pAb, CIO%#KeCHHOH abOCKHMH MeCKaMH 
C MpOCHOAMH NeCYaEHKOBBIX KOHKpeuHh (ceBepHbIh CkNOH Kapa-tay). 


RINE e ta Med RAINE NRO 
ceed . 


AA th 28 





Puc. 2. Opaabuble 4 rpu6oo6pa3uble. POpMbI KOHKPellH atbOcKHXx OTAOMKeHHH 
(IOX%KHBIK CKIOH Kapa-tay). 
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174 7 H. 41. Epmuaoe 





CKOINJICHHA KOHKPelMH, ‘Kak T1paBHio, pacipocrpaHeHbl Ha MOBepXHOCTH 
HOJOKUTCIBHBIX MPOpM peibeda — Ha BepWHHAX M CKOHAX rpAn, HO OUeHb 
, HepeKO HX MOXKHO' BULeTh TAKKE Ha HWKHAX:4YaCTAX CKJIOHOB H B WOJIMHAX. 
_CpouM BHeLIHHM BHAOM ‘Takue IpADbI HANOMHMHAIOT H3faIM OrpoMHble nos, 
3AKPbITbI€ BaJyHaMH WH. KoMHaMuU CceHa (puc. 1). 3 
_ Orgesmprbie necuaHuKoBble KOHKPelHW, Pa3BHTble B aJIbOCKHX OTJIOMKECHUAX,. 
HMCIOT Ppa3JIHYHble OYEPTAHHA WU pasMepbl. Uaue OHn WapCOOpa3sHbl, OBAJIbHEI, 
MHCKOOOpa3Hbl (pwc. 2), pexe MMeIOT MaTpalleBHAHYy!O WIM HeilpaBHJIbHYIO: 
dbopmy ouveptanui. IIpeoOnanatoiini pasMep KouKpémuit or 2 fo 3-M.B gMa- 
MeTpe, PexKE BCTPeYalOTCH KOHKPellMu C. MonepeyHHKoM B 1—2 n of 3 fo 4m 
u 6ouee. _ a, | os eee 
pagbl, ycexHHbie IapoBLIMH KOHKpellHAMU,— OfHa u3 XapaKTepHbIX OCO- 
OeHHOCTeH TreoMopdodoruyeckoro AanmMadta Manrbitiaka: -Takue rpsaypr 
SHAYHTEIbHO OOerualoT HaCeJIeHHIO' OPHEHTHPOBKY CpeaM HYCTbIHHOM ropHo# 
M€CTHOCTH. : | 


+ 
: 


’ 
- 
’ 
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19588-T EOFrFPA®®OHYECK HF C BOP H UH K.X 
eVWweVu3Qq3QIVYeYeeeooeeee ee 


TEOTPA®HYECKOE OBUECTIBO COW3A CCP 


H. A. BOJIKOB 


CJIEXbI JPEBHErTO Y3BOA HA LOPE KEJIbKOP 


IIpuMepoM Toro, KakHe HeOxKHLaHHble OTKPbITHA MOryT ObITb Ce@1aHbI 
B PesyAbTaTe HCMOJb3SOBAHHA MATePHaJIOB aspo—oTocbeMKA Mp reomopdoso- 
PHYCCKHX HCCICOBaHHAX, MOFyT C/y2XKHTb OOHapyXKeHHbIe BO BpeMA paboT 
Typkmeuckow axkcnequuuu Jla6opatopuu aspomeronos AH CCCP CJC LbI 
MHOPOUNCIEHHbIX pyce Y360n B CeBepO-BOCTOUHOM YacTH WOpa Keabkop. 

Kak H3BeCTHO, 2O7HHa Y360n B pawoHe mepeceyenun ee Aulxa6ancKoi 
%KeNe3HOH MOporoH MepexoMHT B OOWIHPHOe NoOHHKeHHe, PacnouI0*KeHHoe 
romHee r. HeOut-JJar u cr. Bana-Murem. Jno atoro nonwxKeHHA UMeeT OTpH- 
ATCJIBHBI€ BRICOTHBIC OTMETKU, OM3KHe K — 25 M, H 3aHATO WOpom KespKop. 
I]opepxHocTb wWopa B IeIOM HCKIIOUNTeIbHO MIocKan H OaHOO6pa3Han. 

ABTOPbI, 3aHHMaBlIMecA MCCeqOBaHHeM NpuycTpepow uactu Y360n 
(Kecb, 1939, 1 ap.), cunTau, uTo mpesBHee PyCjlo Np BbIXOe Ha Wop ucue- 
3aeT. OTO MHeHHe Kak O6yATO Obl HaxomMJ0 NOATBepKTeCHHE B TOM, UTO 
HeKorga OOMbWIad YaCTb BNATMHbI, 3aHATON B HaCTOsiee Bpe€MA WIOpoM, mper- 
CTaBJAIa COOOM MeAKOBOZHHIA 3amuB Kacnua, Ha He KOTOpOrO OTJIaraJIHCcb 
M€CKH C MOPCKHMH pakOBuHaMu Cardium edule L.1.. Hamu uccneqopanua 
NOKa3aH, YTO yKa3aHHoe MpeAMOMOKeHve HE COOTBETCTBYeT elCTBHTEVIb- 
HocTH. Euje Bo BpeM# npexBapHTenbHOrO u3yyeHHA (B KaMePa@JIbHbIX YCJ10- 
BHAX). MAaTepHasIOB adpOPoTOCbeMKH ceBepHo actu IIpu6anxauckoro 
paloHa OOHapyxKusocb, ITO ApeBHee pycao Y360a HeMpPePpbIBHO MpociexKH- 
RaeTCA NO MepHaHaHa ©. He6ut-Jlar, nporarupasch no wopy va 20—25 xm. 
Kpome wWHpoKoro, YeTKO BbIPaxKeHHOFO B pelbede rlaBHoro pycaa Y36oa, 
Ha NOBePpXHOCTH Wopa HaOMofaercA Wea CHCTeMa CJIEMOB APeBHUX pycell. 
BoJbIUMHCTBO U3 HHX OTAeNAeTCA OT TaBHOTO pycila B paHouHe pa3be3ya 
Ne 16 Amxa6ancxoH xenesHoH oporu, rae pacnonaraetca JipeBHAA TeIbTa 
Y3608, H MpOTArHBaeTCA B 3aNaqHOM HanpaBseHHn Ha 3Ha4UTebHOe pac- 
cTomHHe (puc. 1). 

Oco6eHHo WHpoKO pacnpocrpaHeHB! cre nBI J[PeBHHX pyced lowKHee TaB- 
HOO pycJla, 6143 NOMHOMKbA CeBEPHLIX CKJIOHOB BO3BBILUeHHOCTeLT Xynan-ar 
H Monkykbl. Sfecb OHM MpoclexKuBalOTCA HeUpepbIBHO OT pasbesna No 16 
AO NOAHOXKbA BOSBHIMEHHOCTH Momkykbl. Hexoroppie pycta npomom«Karorca 
H 3alaHee STO BOSBLILIEHHOCTH, B Mpesetax Maccupa 6apxaHHBIX MecKoB, 
H OKOHUATEJIBHO HCYe3aI0T JIMIIb B 8—10 KM kK CeBepO-BOCTOKY OT BO3BBIILeH- 
nocTtH He6ur-Jlar, Ha paccrosuun capitue 30 Km or pasbesna Ne 16 (pyc. 2). 

Hawn nonepbie Ha6mioqeHHA noKka3asiv, uro nouTH BCIONV B Mpeqemtax 
mopa Kebkop cleqbl APeBHUX pyce MpexcTaBNeHbI KOMIWIeKCOM m0 710 - 
HK UTC AbHBIX opm perbeda. O6nmHO sto — cepuu mHHefHO BbITAHYTBIX, 


+ STH OTMOKeHAA B Mpemenax BnagnH Kezbkop uMelT ItHpoKoe pacnpoctpanenue 
H ONWCaHb! MHOrHMH aBTopaMuH (Axngpycos, 1905; Kecb, 1939; Penopos, 1946, u ap.). 
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176 H. A. Boakoe 
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rpaqoo6pa3HbIX OCTAaHLOB, MpOTATHBaIOIAXxcA NO Wopy B BHAe yskoro NyuKa. 
Uanie Bcero BePIUIMHbI rpAq HW rpeOHeH BOSBHIMIaloTCA Hal o6lleH MoBepx- 
HOCTbIO He 6oulee, vem Ha | M, HO HHOrMa HaOtOMaIwoTCH U Oolee BbICOKHe 
OCTAHILbI, MpeBbliuwaoulwe 2 M. OcoOeHHO YeTKO TpAMOBbIe OCTAHUbI BbIpa- 
*KEHbl Ha MOBEPXHOCTH IWopa ceBpepHee moc. YpyHIZKHK H BO3BbILIeHHOCTH 
MowxkyKkJIbl, Te BCTpeyaloTcaA pAb! C OTHOCHTEIBHOM BbICOTOH 0 2.0 M 
(pue. 3). 

Kaxkiblit 13 OMMCaHHBIX BbIWe rpxLOOOpasHblx OCTaHLOB C1O7%KeH OOH 
Héllf HECKOJIBKHMH TlapaMH HaKJIOHHO 3aJIeralolmHxX COeB PbIXJIbIX PasHOsep- 
HHCTbIX II@CKOB H Cla60 CIe@MeCHTHPOBAHHbIX TVIMHHCTbIX M€JIKOZ€PHUCTHIX 
eCKOB WIM Jerkux cyriHHkos. Tlaqenve coeB BeCbMa ObICTpO H3MeHHeTCH 
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Puc. I. Caeapt apepuux pycea Y36oa Ha nosepxHocTu KespKop. 


{—wulop, 2—apesnee pycao Y36o0a, 3 — caeabl APeBHUX pyceA Y3609, BbIpaxeHHble B perbede 8B BuAC pAn. 
[LITpHxoM OTAeACHbI CAETbI OTHOCHTEABHO GOAee ApeBHErY PycAa. 


ot 2—5 no 30° u Gonee. Unorga cepHn HaKJIOHHbIX C/ICeB HecorlacHo TMepe- 
MEXKAIOTCH JIPVE C APYFOM WAM OOpa3ylOT BHITAHYTbIe B HaMpaBJeHHH APeB- 
Hero pyCuld 3€MKHYTbI€ KOHTYPbl <CHHKJHHaIbHOTO» HIM <aHTHWIMHaJbHOrO» 
tuna. O6pluno %e 3AKOHOMePHOrO H3MeHCHHA HanpaBJICHHA NaMeHWA COB 
NOJ[MeTHTb He yaeTca. 

Ectb BCe OCHOBaHHA MoOMaraTb, YTO TpAROOOPAasHble OCTAHIWbl BOSHHKIL 
B pesylbTATe CeeKTHBHOH MeAUMH APCBHHX KOCOCOKCTHIX aJIOBHAaJIbHBIX 
O1IOXKeHHIt PyCOBOTO THNa B YCOBUAX OAH3KOTO K NOBEPXHOCTH 3aJieraHHA 
rpyHTOBbIX Bot. HanGovlee ObICTpO pasBeHBaIMCh TNecuaHble C/OH, B KOTOPBIX 
BbICOTA KalWJWISpHOFO NOAHATHA TPYHTOBHIX BOA ObIIa CpaBHUTeJbHO HeOOVJIb- 
(uoit; HaO6OPoOT, CJIOH CO 3HAUHTesIbHOH MPHMeCbIO PIMHKCTHIX YaCTHH, B Pe- 
3y.IbTaTe NOATAHPMBaHHA K MOBePXHOCTH Barn H ca6o0H WeMeHTallHH BHEeLLI- 
Hero CJIOA MMHepa/IbHbIMH COJIAMH, MPOTHBOCTOAIH ReDAALHA SHAYHTeJbHO 
nyuuie HW OTMpenapHpoBaHCch B BHC rpaqoo6pa3Hblx OcTaHWoB u rpebueli. 
Bauszy Toro YTO rpAAbI HW rpeOHH BO3HHKIM BCeACTBHE AeHyAalud HW MPHYPo- 
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Caede: Opesnezo Y360R Ha wope Keaoxop 177° 


YeHbl K M€CTAaM JAPeBHHX PyCeJl, HX MOMKHO HA3bIBaTb CKYJIbNTYPHBIMH PyCJIO- 
BbIMH rpaqamMu. Hepegko, B MeCTaX Pa3BeTRICHHA WIM CJIMAHHA JByX [pes- 
HHX DYCeJI, MY4OK PYCMOBbIX TPA OAHOTO H3 HHX CleLyeT HeMpepbIBHO, B TO 
BpeMA Kak pycJIOBble pAb! Apyroro BHesanHoO OOpplBaiwoTcs. OuesuAHO, 4TO 
OHO H3 pyceJl OTHOCHTeJIbHO 6oulee Mosogoe. TlocpexcTBom u3yyeHHA pycu0- 
BbIX [pA YRaJlOCb YCTAHOBHTb OTHOCHTEJIbHbIE BOSPACTHble B3ANMOOTHOLICHHA 





Puc. 2. Caeqbt pewnoro pycaa B Mpegxerax mMecyanoro MaccuBa ceBepos3anar- 
Hee BO3BBINeHHOCTH MOHXYKIM (a9popoto). 


OOJbIIHHCTBa ApeBHHX pyces, Ha6lO,aBlWuxcsa Ha wope. []pu 3sTom BbIACHH- 
JOCb, 4YTO Me€CTAMH MOVIOAbIe pycila Mpucnoca6mBalotcs K 6omee TpeBHHM. 
Ilo-BHqHMOMy, CTOK BOA No Y360!I0 HeOAHOKpaTHO NpepbiBasca. Korga croKa 
He NIPOHCXOAHJIO, pyCla OTUACTH Pa3BeHBaJHCh WIM MepeKPbIBaJIHCb 30/1IOBbIMH 
OTOXKCHHAMH; KaKIbIM HOBbIN NepHod OOBOAHEHHA CONpOBOKAAICA BO BHa- 
mauve KesbKop O6pa3s0BaHHeM HOBbIX BOAOTOKOB, KOTOPbI€ JIMUIb MeCTaMH 
HCNOJIb3SOBaJIH CTapble pycvia. 

HutepecHo mpocilequTb B3aHMOOTHOWeHHA MexKAY pyciaMu ApeBHero 
¥260A H HOBOKACIIHHCKHMH MOPCKHMH oTvIOomKeHHAMH c Cardium edule L. 
B Tex mecrax, re B Mpegesax BnagquHb! Keabkop coxpaHHAHCb OCTATKH HOBO- 
KaCNHHCKOA TeppaChl, MOXKHO 3aMeTHTb, YTO pPycJIOBble OTAOKeHHA Y360n 
Ne€peKPbIBaOTCH MOPCKHMH MecKaMu. [aBHoe pycsio Y360x, Hamporus, cpe- 
3a€T H€ TOJIbKO CKYJIBIITYPHbIe PyCOBble FpADbI Bcex Gosee WpeBHUX pyce., 
HO H OCTAHIbl HOBOKACIHHCKOH TeppacHl. 

Yka3aHHble BbIMe PakTbI NO3BONAIOT HAMeTHTb YerbIpe OCHOBHBIX 9TaMa 
(bopMuHpoBaHua pembeda snaquny KempKop. Cucrema 2pesBuux pyce, Ha6u10- 
harollaaca Ha wope, o6pa3zopatacb oO HoBOKacnHiicKoli tTpancrpeccuy, 
B YCOBHAX MNOHWKeEHHA ypoBHA Kacnua 4 oTcTynaHusa GeperoBol sHHHH 
Mops OT AewbTbI Y3608. B sTo BpemMa” Kone AoHHE! Y360a npedcrapaan 
co6oH «NOKHHYTy!o JeJIbTy», B NOHHMaHHH M. M. DKyxosa (1945), 3anaqnas 


12 Feorpaduyeckuii c6opxnK, Bbtit, X. 
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17s HM. A. Boaxoe 


Ke "ACTH BNALHHD! Kesibkop Oblla 38aHATa COOOHLAIOULHMCS C MOpeM TIpecHo- 
BOJHbIM o3sepomM. Hopokacilhickand TpaHcrpeccHaA MponcxoAnwla B YCJIOBHAX 
OTCYTCTBUA MpPHTOKA MpecHbIX BO V3608, TAK KaK HOBOKACNHHCKHe OTTOKE- 





Puce. 3. Ckvabitypubie pycOBbic Ppalbl Wa UWORepxHOocTH mopa KeapnKop 
cenepnee moc. YpyiuKkiik. 


ius comepKatT ayHv HOpMaJdbHoOn Wis Kacnuna cosenoctu. Tlocae orety- 
HAHHA MOPA MpOH2OUle HMOBbIA, CPaBHHTeIbHO KPaATKOBPeMeHHbI MTpPopbip 
BOL NO Y¥36010, BO BPEMA KOTOPOTO OKOHYATE.IBHO CCPOPMUPOBATVCh ero MTAB- 
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noe pycio'. Dror nmpophlB, MO-BHAHMOMY, COOTBeTCTBYeT NO BDeMeHH BHICO- 
KOMY CTOAHHIO CapbiKaMBIIICKOrO o3epa B cpeqHHe Beka (SmHoB u Kyuuu, 
1953). 

Haxkouell, B HacToAlee BpeMA BO BayqHHe KebKOp MpOHCXOAHT HHTeH- 
CHBHAaA TeJAWHA BCeX PbIXJILIX OTIOKeHHH, pacnovOXKeHHbIX BbIMe BepxHel 
rpaHHbl KaNWJJIApHOrO MOAHATHA TpyHTOBbIX BOX. Ha 3Ha4gHTeJIbHbIX mpo- 
CTPaHCTBax BePXHAA YaCTb HOBOKACIIHHCKHX OTJIOXKEHHH MOMHOCTbIO CHeCeHa, 
WM pa3BeHBaHHio NOABeprawTcA yKe ApPeBHHe AJVIIOBMAaIbHble OTAOKeHHA 
¥3608. , ao 

JlanbHeitiee H3y4eHHe CJleOB APeBHHX peUHbIx pycesl, Ha6slo.a1ouluxca 
Ha He BNagvHbl KeabKop, MpeACTaBAAeT HCKJIOUHTeIbHBIM WMHTepec, TaK Kak 
OHO 6yfeT cnocobeTBOBATb BbIACHEHHIO BaxKHeHIHX BOMPOCOB HCTOpHH JO- 
JuHbI Y3608 uw Bcero Kacnun. «=. 9 

Awrepatypa 

Anapycos H. H. (1905). hae el fia reonormm Saxacnaiicxoh oGaacta. 
Tp. Apano-Kacn. sxcneg., spn. VII, VIIL.—Kyxos M: M. (1945). [auouenosaa u 
YeTBEPTHUHAA HCTOPHA cepepa I[Ipukacnufickoh snaguun. C6. <FIpo6nemy 3anaguoro 
Kasaxcranas, tT. II, Han. AH CCCP.—Kecpb A. C. (1939). Pycno Y36of u ero renesue. 
Tp. HMucr. reorp. AH CCCP, 1. XXX—@®eropos. I. B. (1946). K crparurpadan 
KacnHAcKHX oT#oxeWHA []pH6anxanckoro pafiona. Cos. reonorua, No 11.—Amuos A. A. 
H B. H. Kynuu (1953). Hexotoppie Teoperuyeckue wroru HoBellMx HCCNeqOBaHHik 


B paHone Y360a B OOwacTH nageoreorpadan Hx reomopdonoruu. Has. AH CCCP, cep. 
reorp., Ne 3 


eS re eo 


a 


‘ TakHM O6pasom, BCJegcTBHe NepHomHMAHOCTH cTOKa Boa no Y36o00, ¢ o”HOA cTo- 
POHH, H KomeOaHHA ypoBHA Kacnua, c aApyro#, po Bnagune Keabkop nponcxoguvio yepe- 
AOBAHHE JEJIBTOBHIX, OSECPHNX H MOPCKHX YCAOBHA. Sta cMeHA ycoBHAt Nonyyuna oTpa- 
*KeHHe B OCAKaX H penbede BNaHHH., 


12* 
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TrEOrFPA®M®WHWHUECKOE OBWMWECTBO COW 3A CCP 


A. H. BAPAHOBA 


O HOBOH HAXOJKE CARDIUM EDULE L. B WOro-BOCTOUHOM 
NPHKACHHH 


Bo Bpemsl Moviepbix HccwlegqoBaHHi 1952 r. Ha Teppuropun I]pukacnulicKon 
HH3MeCHHOCTH B lOro-3amaqHOM TypKMeHHCTaHe HaMH Obl BCTpeyeH B AByXx 
lyHkTax Momsmock C. edule. 

Onxa u3 Haxogok C. edule mpuypoueHa K CeBepO-BOCTOYHOK oOkpaHHe 
nmecuaHoro Maccusa Cafinakcak, NpescTapasioulero co6oH B ObulemM Ba1006- 
Pa3HY!0 BO3BBILICHHOCTb, BLITAHYTYIO B WHPOTHOM HalipaBJIeHHH. QITa BO3BEI- 
WICHHOCTh CJIO%KeHa MepeBesiH- 
HbIMH XBa@JIbIHCKHMH OTJIO2Ke- 
HHAMH, Tipe CTaBJIeEHHbIMH 
M@JIKO3@PHHCTHIM, COPTHPOBaH- 
HbIM, KOCOCJIOMCTbIM TII€CKOM. 
A6comI0THbIe OTMeTKH 3/[e€Cb 
Koe6sroTtcaA oT 20 go 50 Mo, 
OTHOCHTeCJIbHbIe Ke KONeOAHHA 
BbICOT B Tipesetax pa3sBuToro 
BoIUKaC™” —oyneyn ny ae 3eCb rpAOBO-JIYHKOBOTO 

pesbeda socTuraior 20—30 M. 

Tlo cepepHow nepudepuu mec- 
: KoB CaliHakcak Ha6.1to/laeTca 
0 OrypynvcKnn ae + NOHHWKeHHaA 30HA~ = edus- 
* ILHOHHOTO MpOHCXO%K AeHUA, KO- 

TOpad XapakTepH3yeTcaA HaJH- 
yveM OCTaHUOBOrO pewbeda. 
C. edule scerpeyeH 3/lecb Ha 
a6cOJHOTHOH  BbICOTe OKOJIO 
20 M IlO CKJIOHY HW B OCHOBAa- 
HHH He6oulblwIoro ocTaHlila 
XBaJIbIMCKHUX OTVIODKCHHH, TaK- 
Ke IPeACTaBJICHHbIX MeJIKO- 
3e@PHHCTbIM, COPTHPOBaHHbIM, 
KOCOCJIOHCTbIM, 2KeJITOBATO-ce- 
O630piax Kapta Boctowloro mo6epexba KacnwH- PbIM Te€CKOM, Kpome C. edule, 
CKOrO MOD4. 3ech BCTPeyeHbI PaKOBUIIbl 

Kpecmukaau o6o3nauenbt MyuKTe. uaxoaok Cardium edule L. Monodacna edentula (Pall.) 

var. caspia Eichw!. 

Bropan naxonka C. edule L. var rusticum Lam., Tak>xke BMecTe ¢ pako- 

puHamu Monodacna edentula (Pall.) var. caspia Eichw., npuypouena kK HHx- 


ae 


: WHAKCAK ©. 
- a CA : 








KACTHHCKOE 











1 Onpenetenve bayer npousBegeno mpod. M. A. Jlasposoh. 
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‘HeMy'yuacTky JonHHbI Paypau (HeckonbKo 1oxKHee Bon-Jlara), K a6comorHol 
OTMETKe OKOIO 0 M. Syaecb C. edule BcrpeyeH npaMO Ha MOBepxHOcTH comOH- 
Waka, PaSBHBUIeOCA Ha OTJIOMKEHHAX MPOAYKTOB JCATEBHOCTH NOPAYHX HCTOT- 
HuKOB Bos-Jlara. Hecomuesuo, uro C. edule 3nech naxonuTca He in: situ, 
a BO BTOPHYHOM 3aseraHHl, HO HECOMHEHHO TaK2Ke H TO, YTO ECM OH H Hepe- 
HeCeH BPeMeCHHBIMH NOTOKaMH I'aypwiM, neppuunoe ero HaxomenHe 6nLIO 
npHypoueno K elle OovibueH aOcomoTHO BbICcoTe. B o6onx nyHKtax C. edule 
BCTpeveH B OOJIbIIOM KOJIMYeCTBE 3K3EMIIAPOB, NPHYeM BHELUHH OGRK pako- 
BHH CBHAETEIbCTBYeT O OJ1arOMPHATHBIX 9KOJOTH4YeCKHX yCOBHAX 2KH3HH 
3TOTO MOJIJIIOCKA. | 

Iipexge veM CHelaTb HeKOTOpble IpeqNOOKeHHA O BPeMeHH HPOHHKHO- 
BeHHA M paccesleHuA B Kacnwa aHHOroO MOJIOCcKa, O6paTHMcA K KpaTKOMy 
GO30py aHHbIX MpeAbIyUMxX MCCeOBaHHAi Mo STOMY BoMpocy. 7 

Bonpoc 0 pacipoctpanenuu B paiioHax 1oxKHEIX Mcpelt CCCP mommocka 
C. edule noqHuManca B aMTepaType c WaBHHx nop. Tak, HallpaMep, ene 
9. SixBalbz (1850) nucan, uro «paxopuunr Mytilus polymorphus, Cardium 
edule u C. rusticum, Monodacna caspia (M. hiantulum Ag.), Didacna 
trigonoides, Adacna edentula u ap. HanonHstoT NOBCIOy peyton mecoK peku 
Bourv, HauHHan oT Llapuupina, mexaulero 6onmee vem Ha 32 dbyra HHKe 
ypopus YWepHoro mops, Wo camoro ropona Actpaxann». UH. B. MyurkeToB 
B 1884—1885 rr. B Kaambmxkoa crenu, K 3anagy oT Actpaxaun, BcTpeyat 
C. edule B npu6pexpe Kacnus na HesHa4yHTeAbHOM BbICOTe Ham ero YpOBHeM. 
Ha HMUuTOKHOM BBICOTe Ha MOpeM OOHapyKuI oTMomeHHA c C. edule 
H. H. Anapycos. I, A. Mpasocaasues Bp ofHOf u3 cBOUuX pa6or (1902) yxa- 
SbIBasI Ha HaxomweHHe C. edule L. pmecre c apyrumu sugamn Cardium v 
npoweH KacnHickohl dayHow B ycTbe p. ComaHKu, Ha 6epery o3. Daprou. 
Saecb C. edule BceTpeveH cpeaH TOHKOCJIOMCTEIX, 2KeJITBIX NeCKOB H CJIOHCTEIX, 
CBeTO-OypbIX MeC¥aHbIX TIMH Ha BbICOTe OKOO 30 M Had ypopHem Kacnus. 
TlocnefyioulHe cceqoBaHus, OfHaKo, 3acTapusn II. A. IIpaspocrapsiepa. 
(1904) ycomHHTHCa B MpaBHJIbHOCTH MpembiAyuero onpeneseHua., 

CpeqeHus 0 pacnpoctpaHeHuu Mosocka C. edule noaBAnuch B JHTepa- 
Type 4 mo3qHee. J. PonyOatuuxog (1914) mucaa, uro «ana Kacnuiicxoro: 
MCpx, 0 KpakvHel Mepe 1d Anulepoxckoro nosyoctposa, no6epexba Kacnusx 
oT Baxy yo Tletposcka u aus o. Uenexena, nano cunratp yYCTaHOBJICHHbIM 
HAXOHKTCHHE PaKOBHH 9TOrO MOsocKa (T. e. C. edule,—A. B.) oKono 
2—5 M Haq ypoBHeM coppemeHHoro Kacnua Kak HOPMaJIbHOe sABIIEHHE. 
Hckmovenve — Bu6u-Si6at, roe on Haiimen wa 9.1 m. Ha o. Caatom Tep-: 
pacbi coe c C. edule nogquumatotca no 14 m wag Kacnuem, Ho 3necb Mbr 
HMeeM CBOeOOpa3sHYy!l0, MOKET ObITb, OTKHBILYIO cbopmy C. edule, tax KaxK 
NOQOOHOK opMbI Hurge Ha NosyocrpoBpe He yaasocb HaliTu» (cTp. 86). 

B pa6otax M. B. Baspyvaca (1932), M. ®. JIzanu, T. A. Jle6eneBa 
JI. A. Huxutiok (1932) cogepxkatca TakxKe yka3aHua Ha TO, YTO OTAOMeHUM 
c C. edule Ha paBHuHe B pafione Kapa-6yra3a ne HaOmogaiores Hai 
OTMETKaX Bbille 4—8 u 10 M. 3necb C. edule L. pctpeuaerca cpeaH neckos: 
C MpOCJIOAMH PaKYWIeCYHHKOB WM M@JIKOH rasibKH B HaH6o/lee MOHHXKCHHBIX Me-- 
cTaxX PaBHHHbI, NO OeperaM COJIAHEIX O3ep MH WopoB. M3 Han6oulee no3qHHXx 
pa6or, B KOTOpbIX Tak HJIH HHaye 3aTparmBaeTca BOMpoc o paciipocrpanennn 
C. edule, ormetum pa6orni A. C. Kecp (1939, 1952), II. B. Menoposa (1946), 
B. A. Penoposuya (1952) wu vp. Jina pcex Hux XapaKTepHO, YTO OTJIOKeHUnA 
c C. edule ue ormeyaioTca Ha mo6epexbe Kacnus spite ormerok 5—7 M 
Hal yp. M. 

_ Takum o6pa30M, 2aHHble pa3IHYHbIX ABTOPOB O BLICOTHOM NOJOKeHHH IIpH- 
6peKHbIX OcagKoB c C. edule B o6ulem cxonatca. To HaXOAKaM MOJWIIOCKa 
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C. edule, xusyusero B Kacnulickom Mope M B HacTosliiee BpeMA, OTMeUAaIOTCA 
Cl@Ibl MAKCHM@JIbHOTO CTOAHHA ypoBHA Hosokacnwvckoro MOpsA, KOTOpoOe, 
1lO-BHLMMOMY, He mpesbiiianto 5—7 mM. OTgzembHble yKasaHuA Ha Ooee BBICO- 
Koe 3avleraHue ocagKoB c C. edule MHOTHMM aBTOpaMH MOABepraloTcA COMHe- 
HUIO HAW Ke ‘OTHOCATCA K TaKHM MeCTaM, re H3BeCTHbI HOBCHLIHEe JIOKaJIbHbIe 
nonHatHa (Bepr, 1949, crp. 216; Jleoutbes u Pegopos, 1953). 

Mapasieste0 c BOMpocom o pacnpoctpaHennu C. edule NoAHHMAaJICA B K- 
FepatType’ BOmpoc O BpeMeHH H cMocoOe MPOHHKHOBeHHA ZTOTO MOJHOCKa Kak 
3 Kacnuit; Tak 4 B Apast. OnHako cooOpaxkelwH MO 3TOMY BONpocy BCJles- 
CTBHe HeEMOCTATOUHOCTH WaHHbIX O pacmpoctpaHeHun C. edule HocusIM CKOpee 
xapakrep foranox. ‘Tem He meee JI. C. Bepr (1908), B coraacnu 
c H. YW Anzpycospim, oOTHOCH BpeMA coeqHHeHHA Cpenu3emHorO MOpA 
c YepHbim uw mponukHoBenua C. edule axtusnbim nytTem tio Maspruy B Kac- 
Tua KO' BTOPOH MexKseEMHUKOBOM aM0xe (CCH HMeTb B SHAY TPH OJIeeHeHHA). 
Tem xe ‘akrHBHbim mytemM, mo MHeHHio JI. C. Bepra, C. edule uz Kacnua 
MOr NPOHHKHyTb Yepes Y360H B ApasbcKoe MOpe B NepvOr, Kora YPOBeHb 
Kacnua 6p Ha 1O—15 M BbIlle COBPeMeHHOTrO. 

| Ee” paHbule OcTpoyMoB BbICKa3aJI NpeANOOKeHHe O MPOHHKHOBCHHH 
C. edulé 8 Kacnufi u Apan mpa nomomm BogonmaBalollux NTH. OANaKO 9TOT 
cnoco6, Kak nucan JI. C. Bepr (1908, crp. 518), «aBaneTCH MIA Haluero 
MOvIIKOCKA BeCbMa FHMOTeTHUHBIM». B mocieqHee BPeCMA Pa3JIHYHbIe ABTOPbI 
OTPHUawOT  BOSMOXKHOCTh AKTHBHOTO MpoHHKHoBeHHA C. edule B Kacnui, 
Cappikampi u Apaa. Tak, cpaBHHTetbHo HeyaBHve HaxoyKu H. IT. Jlynno- 
sBpim (1946) C. edule p Cappikampillle B 10 oG0co6eHHbIX KCTMOBHHax Ha 
Pa3JMYHBIX BbICOTAX IIPHBOAAT Kak CaMoOro aBTOPa, Tak HW PAA Apyrux uccse- 
jopatenelt (Penoposny, 1952; Kecb 1952) kK MOAHOMY CTPHilaHHio BO3MOXK- 
HOCTH aKTHBHOTO NpOHHKHoBeHHaA 43 Kacnua paxosnn C. edule B Cappika- 
MbIUCcKoe O3epo. Te Ke MO CYMIeCTBY BbIBOAbI! O MaCCHBHOM IIPOHHKHOBeHHH 
‘3Toro MOdmocKka B Kacnui, a Take B Cappikampiu uw Apa MbI Haxoq¥M 
B HoBelimmx pa6orax O. K. Jleontbepa u IJ. B. W@enopoza (1953) 
nu A. A. Amuospa (1953). OnHaKko cremyet oTMeTHTD, 4To JI. C. Bepr B cBoelrt 
tlocnenHei KpynHoh pa6ote «Ieorpaduueckue 30Hbt CCCP» cToxT no-mpex- 
HeEMY Ha TOUKe 3peHHA AKTHBHOTO MpoHHKHoBennA C. edule B CapbikaMbllll 
u Apaul, ccbiiaich Ha cBOM NpexHHe HaxogKH C. edule BMecTe C KacnhMicKHMH 
BHAaMH Y BOCTOUHOTO Oepera Apasa B HCKOMae€MOM COCTOAHHH. 

Bosspauiaich K HOBbIM HaxomkKam C. edule B MCCeOBaHHOM paHoHe, 
HaNOMHHM, Yo Ha ceBepHoi mepndepuu mecuaHoro mMaccuBa CalinaKcak 
C. edule Hamu BCTpeyeH B XBAJIBIHCKHX OTJOKEHHAX Ha aOCOJNOTHOH BbICOTE 
oKo0 20 m. TIpocretiume pacuerbl cBueTeIbCTBYIOT 0 Tom, 4TO C. edule mpo- 
nuuk B Kactivii B MaKCHMaJIbuylo cTafquio XBaviblHcKoro Mops. H3BecTHo, 4TO 
HOPMaJIbHaa rtyOuHa O6uTaHHA 9TOPO MOJIIIOCKa B Kacnulickom Mope Koe0- 
glerca ot O no 15 M, He Mpeppitian 35 m ([pumm, 1877). 

IIpu6aBaaa oTMeTky cpesqHeli rayO6une! oOuranua C. edule k aOcoJIKOTHOH 
OTMeTKe Hal6oulee BbICOKO PACMOJIOKeHHOH HAXOAKH eFO, NOJYYHM BO3MOK- 
Hy! aOcOJIOTHy1O BbICOTy OeperoBoli JIMHHH XBaJIbIHCKOrO MOPA BO BPeMA 
TIPOHHKHOBeHHA HM OOuTaHHA C. edule. Takum o6pa30M, Ha OCHOBaHHH COMO- 
CTABJICHHA TOJYYeHHEIX UNdp HanOoee BepOATHOH ABJIHeTCH aOcOJIOTHAA 
BEICOTa GeperoBolt HHMH B35 M (63 M Hay CoBpeMeHHbIM ypoBHem Kacmug). ' 


1 O nponnkHopennn C. edule p Kacnuit HMeHHO B MaKCHMaJIbHyt0 CTafHIO XBAMbIHCKOTO 
MOPA TOBGpPAT elle cregyloulwe RaHHble. Ip 6ypenun B palione 3anamHoro no6epexba 
Kacnus yctaosmeHo Haxoxmenue C. edule B Teppace Kacnus sbicoTon 42 M Had ypoBHeM 
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Teomorwueckue ycloBHaA HaxomeHHaA C. edule L. var. rusticum Lam., 
@ HMeHHO IIPHypO4eHHOCTb ero K XBaJIbIHCKHM OTJIOXKeCHHAM (NO KpaiHell Mepe, 
Ha CeBepo-BOCTOYHOH OKpavHe NeckoB CatHakcak), HCKJIIOUaIOT BO2MOXKHOCTb 
OO6ObACHATb eFfo BbICOKOe THNCOMeTPHYeCKOe MOJIOKeHHE TOJbKO HOBeli- 
WIHMH TeKTOHHYCCKHMH JBHKeHHAMH. ECW XBaJIbIHCKHe OTJIOXKeHHA 3/,eCb 
H MPHNOAHATHI CKOJIbKO-HHOYAb OTHOCHTEIbHO CBOerO NePBOHAYaJIbHOrO MOJIO- 
KeHHA, TO COBCeEM HEMHOTO: CyAA No Tily6MHe Bpe3sa MOCIeXxBaJIbIHCKHX 2po- 
3HOHHBIX JIO*KO6OHH BOCTOUHee NeckKoB CatHakcaK, rae aMMIuTyqa NOHATHA 
HOJOKHA ObITb GOIbUIe, NOCMeETHHA B paHOHe HaXOKJCHHA XBaJIbIHCKHX OTJIO- 
*KeHHH c C. edule He MOMKeT MpeBbllllaTb 5 M. TakuM 06pa30M, BO3MOXKHbIe 
TEKTOHHYeECKHE ABHKEHHA 30eCb He MOryT H3MeHHTb O6LMeEH KapTHHBI HV BBI- 
Bowa O TOM, uTo C. edule L. nponuk B Kacnuii B MaKCHMaJIbHylo cTasHIO 
XBaJIBIHCKOTO MOP. 

TipHBeyqeHHbIX H@MH J\aHHbIX O pacmpoctpaneHuuH Ha TeppuTopuu I[Tpn- 
KaCnHHCKOH HH3MeHHOCTH B 10ro-3allaqHom TypkmenucTane pakosuH C. edule, 
Ge3yCJIOBHO, HeEZOCTaTOUHO WIA TOO, YTOOLI Ha OCHOBaHHH HX OMpoBepraTb 
yCTaHOBHBLeecd B HaCTOMIee BPeMA B JIMTepaType MHeHHe O HEBOSMOMHOCTH 
AKTHBHOPO MpOHHKHOBeHHA ero B Kacnu, Cappikampm u Apan. Onnako 
BHeEWWHHH O6JIHK PpaKOBHH 9TOrO MOWNOCKa, KaK yKe CKa3aHO BbILIe, TOBOPAT 
O HOPM@JIbHBIX 9KOJIOPH4eCKHX yCJIOBHAX »*Ku3HU C. edule Li B xBanBIHCKoe 
BpeMA (M@KCHM@JIbHYIO eFoO CTaHIO), MOMyYCKalOWHX BO3MOXKHOCTb HEKOTO- 
poro paccemeHHA ero yxKe B TO BpeMA. B TaKHX YCJIOBHAX BMOMHE MOMyCTHMa, 
NO HallleMy MH€HHIO, BOSMOKHOCTh aKTHBHOFO MpOHHKHOBeHHA C. edule no 
Ys6o10 B CapbikaMBIIUl. 
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Kecpn A. C. (1939). Pycno Y36oh u ero renesuc. Tp. Uuct. reorpabux AH CCCP 
XXX.—Kecps A. C, (1952). poncxomxaenne Y36on. Has. AH CCCP, cep. reorp., Ne 1.— 
JlIeoutbesp O. K. u Il. B. Degopos. (1953). K wucropnuu Kacnuiicxoro mopa 
B mo3fHe- H nocneneqHukopoe BpeMaA. H3s. AH CCCP, cep, reorp., Ne 4.—Jlyn- 
nos H. IT. (1946). O pacnpocrpasenun Cardium edule 8 pafone CapmKaMulntcKof sna- 
auHH. [Ipo61. us. reorpadun, XII.—Mymkeros H. B. (1895). Feonornyeckne uccae- 
nopakua B Kaamblukonh cremn B 1884—1885 rr. Tp. Feon. kom., XIV, M 1.—ILpaso- 
cnmaBaes IT. A. (1904). Wmewtca an Cardium edule 8 HuxHeBOIKCKHX KacnHicKHux 
OTJIOKEHHAX. TpyoH H NpoOTOKOAH 3acenaHua Baputasck, OOM. ecTecTBOHCHHIT., OTL. 6uON., 
XV (1904), mpotokon 30 supapa 1904 r.—Mexzopos FI. B. (1946). K crpaturpapun 
KACNHACKHX oTJOmeHHA [IpHOanxauckoro patoxa (Typkmenaa). Cos.: reonorwa, Ne 11.— 
®Mezoposuy B. A. (1952). T[pesyne pexx 8 nyctwuax Typana. Matep. no uersepr. 
nepHogy CCCP, sun. 3.—S34xBaaba 9, (1850). Waneoutonorua Poccun. Onncanve 
MOJIaCCOBOH H HaAMBIBHOA opmauuH. CI16.— Simuos A. A, (1953). O npusnakax o6Bon- 
HeHHA CapbiKaMBIlICKON KOTJIOBHHN B CpeqHHe BeKa H BOSPaCcTe CaphtKaMBlINCKMX OT1ORe- 
HHA c Cardium edule. H3s. AH CCCP, cep. reorp., Ne 4. _ 


MOpH#, Ha riy6uHe 43 M OT NOBePXHOCTH Teppachl, NOL OTNOMKeHHAMH C XBaIHCKOA ay- 
HOH. Takum O6pa30M, BHICoTa HaxomgeHuA C edule syecb coctaBaneT 27.M Hal coBpe-. 
MeHHBIM ypoBHem Kacnua. Haxowjenue me ero NOX OTMOKeCHHAMH C HECOMHEHHOR XBa- 
JHCKON @ayHoA cBumeTemBCTByer O NPOHHKHOBeAHU ero B Kacnnii B pauHue asn Xpa- 
JINIHCKOTO MODS. a 
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i958-T E OF PA ® HY EC KAU EF C BOP H H K.X 


See re 
FrEOrPAPMPH UY ECKOE OBWECTBO COWB3BA CCP 





I. M. BJIACOB Be 


YETBEPTHYHBIE OJIETEHEHHSA 
CEBEPHbIX KYPHJIbBCKHX OCTPOBOB 


B wuTepatype OTCyTCTBYIOT KaKuve-1H60 yKa3aHHA Ha YeTBePTHUHb!e ovle- 
AeHeHua Kypwuibckux ocrposos. Toapko B. H. Bacuabes mpu onucanun 
PaCTHTeJIbHOCTH OCTPpOBOB KypuJIbCKOH AYrH NpeANOOKW UX HeTaBHee 3Ha- 
YHTeJIbHOe OeAeHeHHe. Takoe MpeAnosIowKeHHe OCHOBaHO Ha HaJIM4HH B 3TOM 
pavione oOeAHeEHHOH PaCTHTebHOCTH H pa3pbIBa apeaJIOB MHOrHX @JIOpHCcTH- 
yeCKHX BHAOB. Ha Cesepuprx Kypuabckux OcTpoBax OTCyTCTByeT, HampHMep, 
KaMeHHas Oepesa OpMana, WIMpoKO pacnpocTpaHeHnanx Ha IOxwubix u Cper- 
HHX KypHJIbCKHX OCTpoBax H Ha KamuatKe. Mmerwtca wa IOxupix Kypub- 
CKHX OCTPOBaX, OTCYTCTBYIOT Ha CeBepHbIX HW MOABJIAIOTCA BHOBb Ha Kam- 
yuaTKe OCHHA, OJIbXa BOJIOCHCTas, AHHCKaA @JIb H MHOrHe APyrne Bub. IIpn- 
YHHOH OOeANeEHHOH pacTHTebHOcTH CeBepHbix KypHsibcKuX OCTpoBoB, MO 
MHeHHIO B. H. Bacnwabespa, Moro ObITb MOILHOe YerBepTHYHOe OuleeHeHHe, 
HalleIO YHHUTOKUBIUee 30eCb MHOPHe PaCTHTeJIbHble BALI HU Welble (bopMa- 
uHn (Bacnapes, 1946). 

/[pyroro MHeHHA O MpH4yHHe TH6eIH MHOFHX PaCTHTeJIbHbIX (HM %KHBOTHDIX) 
BHAOB Ha KypHJIbCKHX OcTpoBax MpyHyzepxKuBaetca H. H. Konaxos (1947). 
OTY NpHUHHY OH BHAHT B CHJIbHbIX BYJIKAHETeCKHX H3BePXKeCHHAX, YHHUTO- 
*KHBUHX YaCTHYHO HIM MOIHOCThIO OOJIbIUMHCTBO GHOWeHO3OB. «Moson0n By.I- 
KaHH3M Kypua,— numer H. H. Konakos,— aBaaeTca BeRYULHM akTOpOoM 
(POPMHPOBaHHA COBPeMeHHOH vlopbl HU PayHbl». 

Hakonell, MO*KHO MPHBeCTH TpeTbe MHeHHe, BbICKa3bIBAeMOe HEKOTOPbIMH 
J[aJIbHEBOCTOUHBIMH JIECOBOAaMH, O TOM, 4TO OOeAHEHHAA PaCTHTeJIbBHOCTb 
Cepepupix KypHJIbcKHxX OCTPOBOB CTOHT B CBA3H. C COBPeMeHHbIMH HeG6waro- 
NPHATHbIMH KJIMMATHYCCKHMH HW TOUBCHHBIMH YCJIOBHAMH (CHJIbHBI€ BeTPHI, 
FOJIBILOBLIM pesbed Cc KAMeCHHCTHIMH OCbINAMH 4H T. J). 

Haw Ha6mogenua mpu pabotax Bp 1952—1954 rr. Ha caMoM KpynNHOM 
OCTpoBe B ceBepHon uacTH KypwHuipcKoh ayru — Ilapamywiupe — nogztTBep- 
wKAAIOT TIpesnowoweHve B. H. Bacunbepa o ruOelH MHOrHX PaCTHTeJIbHbIX 
BHHOB B pe3yJIbTaTe OeeHeEHHH. B MpOTHBOMOJIOKHOCTH’ 1O*KHBIM OCTPOBaM 
KypusbckoH Zyrv, Ha KOTOPbIX OTCYTCTBYIOT KaKHe-1H60 cCJebI JIeqHHKOB 
(Kopcyuckas, 1947), cepepHble ocTpoBa B. YeTBeEPTHUHCe BpeMA NosBepra- 
JIMCb CHJIbHbIM OJleeHeHHAM. Cylefqbl AX B BHC TPOrOBbIX OJIMH, MOPeH, 
UMIMOBaHHbIX CKaJI, OyYrpHCTO-O3epHOTO -1eMHHKOBOrO MaHAWadta ua [lapa- 
MYlUHpe MOUTH MOBCeMeCTHbI. OHH OTHOCA'TCA He MeHee 4eM K JBYM JI€QHHKO- 
BbIM 3110XaM. Kpome culeoB ObIIbIX OlefeHeHHH Ha T]apamMviuupe HMerIOTCA 
HeE6O/IbIIHe COBPeEMeHHble JICHHKH. | 

_ TviapHa Macca JpeBHHX JI@QHHKOBBIX OTJIOMKeHHH NaxcHTcA Ha aOco- 
JHOTHBIX OTMeTKax B 300—400 mM B HeckovIbKHX (30 10—12) KHAOMeTpax OT 
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COBpeMeHHoro MopckKoro Gepera. Sfecb AHHLLa ApeBHUX JIeMHHKOBEIX TPOroB 
CIMBalOTCA C MOBepXHOCTbIO BHICOKOH (250—400 Mm) MopckoiH Teppacut, 
okaiiMasiouleH WeHTpasbHylo ropuctyio uacTb [lapamywimpa. Y mecta nepe- 
xCa JHHWa TpOroB B Teppacy pacnOvlaraloTCA KOHeEUHBIe MOPeHbI C XOPOLIO 
BbIDPAXKCHHBIM 3aMaQHHHO-OyrpHCThIM pembedom. Cy NO BbICOTe XOJIMOB 
Me@KY HeOObUIHMH O3epaMH HM OGHAXKeHHAMH OOPbIBOB, MOIIHOCTh MOPeH- 
Horo MaTepHasla MOCTHraeT HECKOJIbKHX JecsaTKOB MeTpos. MopeHHpii mate- 
pHasl COCTOHT H3 AHAeC3HTOBEIX rbI6 CO CMa6O CriaKeHHbIMH yrlaMH HM rpa- 
HAMH, PeKO HM@IOUIMMH BH BaJIyHOB; TviblObl MOKPbITH! JIeHUKOBbIMH LUpa- 
MaMH. [IpomexKyTKH M@KZY KPyNHBIMH OOJIOMKaMH g3allOnHeHbI rpaBHHHO- 
weG6eHuaToOH HIM CyIIMHHCTO-WleGeHYaTOH MaccoH. Hepeyqko MOpeHHBIM MaTe- 
pHa CHJIbHO JIMMOHHTH3HPOBaH HIM MaKe CleMeHTHPOBaH THAPOOKHCaMH 
*Kenesa (pp. TopurKkosa, 3ao3epHas, CepepskKa HU Op.). 

Of KoHeuHBIX MopeH B ray6b Tlapamyusmpa npoTaruBatotcs »*xe106000pa3- 
HbIC TPOrH, 3Ha4YHTe/IbHad YaCTb DHA KOTOPbIX MOKPbITa OOKOBLIMH H JOH- 
HbIMH MOpeHaMH. TlocuieqHHe MpeKpacHO BbIpaxKeHbl B BEPXOBbAX Pp. Saosep- 
HO Ha BEICoTe 450—500 mM Haw COBpeMeHHBIM ypoBHem Mops. OOulHH pa3spe3 
TporoBoh Teppacbl 3fecb MMeeT CilenyIOllMh BUA (CHH3y): 


1. Basnyubl H TraAHOH aHZe3HTOB, CUeMeCHTHPOBaHHble CyIHHHCTO-JIHMOHHTOBBIM WeMeHTOM 
(moHHaa MopeHa) . . . 1 ee ee ee te ee ew ee ee «GOOG 12 M. 
2. ToHKOCAONCTBe TIHHHCTO-rpaBHiHble OTNOKeHHA c Geno mweGeHKOH H3MeHeHHDIX Mopog 
(baoBHOralvabHble OTIO*KeHHA): stn sar “ao, 36 ay ae. aie ot | no 3 M. 
3. Uacroe nepecansaHHe TonKax (0.5—3.0 cm) caoeB Topda MH By/IKaHMYeCKOrO Nena 
(nocnenenHHKOBHIe BYJIKaHH4eCKHe OTOKEHHA) ae Gonee 1.5 M 
4. Tymycopwf cao, MecTamH TOppb ....... ++ iit ot 0.5 no 2.0 m 


Bokopble MOpeHbI B APeBHAX JleAHHKOBLIX Tporax MpencTaBAAT Oecro- 
paqouHoe HarpoMomwKAeHHe Tibi6 H WeOHA, MeCTaMH C NPHMeCbIO CYIJIMHKOB. 
Ha nepsblii Bara, STOT MaTepHas MOxOK Ha AeIOBHH, OMHAKO UPH BHHMA- 
TeJIbHOM €rO OCMOTPe cpa3y 2%Ke OGHAPYKUBAETCHA, YTO C AEIOBHEM OH HMeCT 
Malo O6uiero: MaTepHam Mpexkse Bcero CJMIIKOM pa3HooOpaseH Mo cocTaBy 
H BelMuMHe O60MKoB. Bowblue oH NOxoxK Ha NpomoBHH (3a KOTOPHIM HM MpH- 
HUMaJICA NpeABIyUHMM UcCMenOBaTenaMH ocTpoBa — IO C. )Keay6osckum 
H Qp.), HO XapakTep pacnpexeneHHa MaTepHana BONb OopTa ykasbIBaeT 
Ha OTCYTCTBHe BAHAHHA Ha 9TO paciipeseseHve MOTOKOB, CTeKalOlluX B TPO- 
TOBYIO JOJIMHY MO 6OKOBEIM yllleIbaM. [pomamHble TvibiObl, BCTPpeyaroulHecg 
B MOpeHe HM JOCTUralollve HECKOJbKUX AeECATKOB KyGuyecKHX METPOB He MOTI 
6bI ObITh MepeHeceHI 1a2Ke CHJIbHEIMM TOPHBIMH NOTOKaMH. BmecTo oTseub- 
HbIX KOHYCOB BBIHOCa, CBOMCTBEHHBIX MpOJHOBHIO, B Npeqemax OOKOBIX YacTelt 
Tpora Ha6wlo_aeTcA NOTH CHVIOWHO NoKpos rabl6oBbix oTMoxKeHHK. Bec- 
CHOpHO BONpoc B NMOMb3y JeMHHKOBOrO MpOvcxXOmJeHuA rpyOooOlomoyHOroO 
MaTepHasia pelllaioT wacTO BCTpeyalouiMecd Ha rviblOax JIeHHKOBbIe UWIPaMbl 
H WIMoBaHHbie MOBePXHOCTH CKaJ, K KOTOPbIM MpwseraioT OoKoBEIe 
MOPeHBI, | 

Tipesnve seqHHKopbie Tpora Tlapamyuimpa mpccnexuBalotca B rviyOb 
ocTpoBa (H BBepx) JO BbIPOBHEHHBIX NOBeEPXHOCTeH, ABJIAIOWWMXCA XapaKTep- 
HOH OCO6eHHOCTbIO pebecdba ocTpoBa. HecmoTpa Ha CHJIbHYIO paC4JIeHeH- 
HocTb Ilapamyliupa, Ha HEM OTYeTJIHBO BbIMeAeTCH OOWlad CHHBCJIIMpOBaH- 
HOCTb TOPHBIX BOS3BBIINeHHOCTeH NOX ABa ypoBHA (He C4UMTaHd MOPCKHX Tep- 
pac): Baicoroi 500—600 u 800—900 m. Ha BEIPOBHeEHHbIX MOBepXHOCTAX BO3- 
BbIlalOTCH COBPeMeHHbe BYJIKaHbl. Panee STH NOBePXHOCTH MpHHHMAJIHCb 3a 
atby3uBHble miato. OnHako mpu 6ovlee BHHMATeIbHOM H3y4eHHH yCTaHaB- 


sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 


sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 


186 I’. M. Baacoe 
te 


JMBaCTCH, YTO OHH MPeACTaBJIAIOT NOBEPXHOCTH BbIPAaBHHBAHHA, O6A3aHHbIe 
CBOHM MPOHCXOMKMCHHEM 9K3OFCHHBIM akTOpaM. OTO MocTaTOuHO, onpese- 
€HHO TOKA3bIBaeTCH, BO-M€PBbIX, IPHMePpHbIM COBMaNeHHeM OTMCTOK POBHbIX 
NOBEPXHOCTeH B Pa3JIMUHbIX YaCTAX OCTPOBA, BO-BTOPbIX, ABHbIM HecorlacHemM 
UX CO CTPpyKTYpol CyOcTpaTa, Ha KOTOPOM OHM pa3BHuTHI. B BHICOKHX oOppipax 
M0 AOJHHAM PeK BHHO, Kak HaKJIOHCHHBI€ B pa3JIMUHbIe CTOPOHbI JIaBOBbIe 
NOTOKH H.CJIOH TyPoOpekyni, craratoulde miaToOobpa3Hble BO3BbIINeHHOCTH, 
NOAXOAAT HOA TEM WJIH HHbIM YIJIOM K BbIPOBHEHHbIM MOBePXHOCTAM, HMelO- 
IIHM BCerla NaKIOH B CTOpOHY MOps. CyulecTBOBaHHe BbIPOBHEHHIX MOBepx- 
HOCTeH H€BYJIKAHHYCCKOPO NPOHCXOMKACHHA YCTAHOBJeHO H Ha Apyrux ocTpo- 
Bax KypHlbcKoi Ayrn. 

SHaYHTeAbHad YaCTbh MAOWaHN BbIDOBHeEHHBIX nopepxHocteH [lapamyumupa’ 
NOKPblTa J€THHKOBbIMH OTIOKeHHAMH. []oq06Ham KapTHHa BbI3bIBaeT NpeAnoO- 
JOMKEHHE O «IaNKkax» JIba, HeKOTa JeKABLIKX Ha CIvlaKeHHbIX BepIIMHaX 
OCTPOBd, OT KOTOPbIX K MOPlO CHYCKaJIHCb MOUIHble rleTyepbl. Cyaa no WWIH- 
(bOBaHHbIM CKaJlaM B TPOroBOH WO.IHHE Pp. 3a03ePpHOH, MOUIHOCTb JIbda 3ecb- 
mpespiutasa 100 Mm. 

TporH Mowooro ovleqeHeHHA Ha6mMOonaloTca B GO/DbILHHCTBE KPYNHbIxX 
COBPe€MCHHBIX PeyHbIX NONHH TlapamMywiupa u, B OTAMYHe OT TporoB ApeBHero 
CIC CHEHHA, MPOTATHBaIOTCA HeMOcpeACTBeHHO JO MOPCKorO 6epera. 3zecb 
PacnomaratoTcA KOHeUNbIe MOPeHbI, BbIPaxKeHHble B Pewhedbe O3ePHO-XO/IMH- 
CTHIM JaHtmaptom (pp. Semenas, Cesepsuka, O6ppisucraa u gp.). Jlnuua 
Jl€MHHKOBBIX TPOrOB y MOpcKoro Oepera MocteneHHO caHBaloTca c 15—20-mer- 
POBOH MOpcKOH Teppacoi. 

XaPaKTePHbIM OTJIHYHEM MO.IOABIX JIEMHHKOBBIX OTJOMKEeHHI OT JPeBHHX, 
KpOME€ HX THNCOMeETPHYeCKOrO TIOMOKeHHA HW JMTOMOTHYeCKOrO cocTaBa, 
ABJIACTCA PHIXOCTh OOJIOMCUHOFO MAaTepHasla, B MPOTHBONOMOKHOCTh KpenKo 
CUeMEHTHPOBaHHbIM JIMMOHHTOM MOpeHaM JipeBHero oeeHeHHA. 

Oco6eHHo oTueTHBO Tpor H KOHeYHAad MOPeHa MOMOgOrO ONeneHeHHA 
BbIPAKeHbI B MOMMHE p. CeBepaHku. Y ycTbA 2ToM pek B MOpe BBICTyMaeT 
NOJTYOCTPOB, CJIOMKCHHBIM KPYIHOOOIOMOYHBIM JICMHHKOBbIM MaTepHavioM. 
CocTaB O6JIOMKOB CBHJeTeJIbCTByeT O TPpaHCnopTupoBKe ero c lpHBosopa3- 
ACIbHBIX MIOWMaweH ocTpoBa. [pomagupi pasmep (0 coTHH Ky6u4eckHx 
MeTPOB) HeKOTOPbIX T1bI6 CO CrlaxKeHHbIMH peOpaMH UH JIeAHHKOBbIMH uipa- 
MaMH YKa3blBaeT Ha OOJIbUIyIO TpaHcnopTupylollyto culy WeqHuKa. B 6epero- 
BHIX OOPbiBaX TIbIOOBbIe H BaYHHO-Wle6eHuaTbe eHHKOBbIe O6paz0BaHus 
HaQuOMalwTCA Ha MPOTAKeHHH HECKOJIBKHX KHJOMeTpoB. Jlaqee, B ylaseHHH 
OT YCTbAH PeKH, OHH MoOCcTeMeHHO NepexoAAT B MOPCKHe NecuaHo-rasleyHH- 
KOBbIe OTMO%KeHHA 15—20-mMetpoBoli MopcKoli Teppacsi. 

Mectamu JleqHHKH, CIYCTHBIUMCh NO WOMHaM C Top, cAMBanuCh BOH3H 
MOPA B OOM JIEMHHKOBLIN MOKPOB H OO6pas0BbIBaIH 3]CCb TpAAbI KOHCYHbIX 
MOpeH C Me€JIKHMH O3ePpaMH, HeNPepbIBHO NPOTATHBalOLIvecH BAOb Oepera 
Ha NpoTsxKeHHH No 20 kM. Takaad KapTHHa Ha6.ogaeTcA y WHOM OKOHeU- 
HocTu Ilapamywiupa Mexay ycTbamMu pp. Boupuioi u Jlecuoit. 

B HeKOTOpbIX JOMMHAaX OCTpOBa MOXHO HaGOLarb Kak Tpor He@aBHero 
OMe MCHEHHA, TAK WH APeBHEeIeHHKOBbIe TporoBbile Teppacbl. Hanpumep, B Bep- 
XOBbAX Pp. SeleHOH ApeBHHM JIeMHHKOBbIM Tpor pacnonoxKeH Ha a6comOTHOr 
oTmeTKe 600—700 M H ABJIAeTCH B HAaCTOAIee BpeMA BHUCHYHM. Bowlee MouO- 
OW Tpor WaxoyuTca HuxKe Ha 200 M Hu HpoTaruBaetca AO Gepera Mops, rae 
pacnovlaratoTcA rpAAbI KOHEYHBIX MOPeH. 

Tporad Mosoforo oeeHeHHA NPOCAeKHBAIOTCA NO TIaBHbIX BOLOpasye0B 
OCTPOBa, TE OHH OObIMHO 3aKaHUHBaIOTCA PHTeAAMH, 3a€ KOTOPbIM CHELYIOT 
KOTJIOBHHBI-ILHpKH. 
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He6obluve COBpeMeHHble JeQHHKH Ha TlapaMywiHpe uMefoTcH Ha THXO- 
OKeaHCKOM CKJIOHe xpeOTa BepHagcKoro, y ByiKaHa Buu6una!:u B Bep- 
XOBbAX p. JleBauepa. J. HHa. JIeQHHKOB He Ipephiiaer 2 KM, MOULHOCTH — 
40—50 m. A6couoTHBIe OTMETKH BEPXHHX: Kpaes JICMHUKOB COCTABJIMIOT OKOVIO 
1000 mM, HHxKHHx — 500—600 mM. PasBuTve 3necb NeEQHHKOB Ha cTOMb He6ONb- 
WHX BbICOTaX CBA3AHO C GOJIDILIHMH MA@cCaMH CHera, CKOMIAIOUIUMHCA 3HMOH. 
Cxnon xpe6ta BepHagckoro, o6panieHHbiit kK OxotcKoMy mopio, npemcras- 
J€f NOMOTO HaKJIOHCHHY!O K MOPIO, TOUTE. POBHYy!O NoBepxHoctp .(900-meTpo- 
BbIM YPOBeHb MlaHalMH), THXOOKeaHCKHA 2Ke CKIOH xpeOta KpyToi#, o6pH- 
BHCTH. CHJIbHbIe 3HMHHWe BeTPHI Mpeo6mamaioulero «oxoTcKoro»: Halpapye- 
HHA CLYBaloT CHer C HOAOTOrO OXOTCKOrO CKIOHAa Xpe6Ta HM HaayBalOT ero nog 
BOCTOUHBIMH OOPbIBaMH. OTOT CHer NHTAeT JI@QHHKH, CMYCKalolulHeca u3-3a 
KPYTH3HBI JIO%Ka HM HeONAarONPHATHBIX JCTHHX KJIMMATMYCCKHX COBH 20 
OTHOCHTEJIBHO HH3KHX OTMETOK. 

Pa3HOBPeMeCHHOCTh CleqOB OuemeHeHHa Ha Ilapamyulupe, HauuMe Tam 
He MeHee JBYX KOMIVICKCOB JICEMHHKOBBIX OO6pa30BaHHi He MO KET BBbIZbIBATb 
COMHeHHH. EcTecTBeHHO BO3HHKaeT BOMpOC, KaKOB BC3pacT 3THX O6pa3o- 
BaHHH? | , | 

OueBHHO, ApeBHHe JIeqHHKOBbIe OTOxKeHHA Tlapamylmupa oguospe- 
MEHHEI OTJOKeHHAM 2500—400-MeTpoBow TeppacbIl, MOMOZbIe JIe@QHHKOBHIe OT- 
JOMKCHHH — 3aMeLaIoulHM HX MOPCKHM OCayKaM 15—20-meTpoBo MopcKoit 
Teppachl. IIpu Hepaspa6oTaHHocTH crpaTHrpaduv yeTBepTHYHBIX OTOKeHHE 
JjabHero Boctoka onpeyzeAHTb TOUHBI BOspacT yKa3aHHBIX Teppac He npeg- 
CTaBIACTCA BOSMOMKHDIM; IPHOAMKeEHHO OH ONpesetmeTcA Kak ApeBHeyeTBep- 
THUHDIA HW NO3THeYeTBEPTHYHBIM.. ITO coracyeTcA CO BCeMH MpO¥HMU OCcOGbeH- 
HOCTHMH JICQHHKOBLIX OOpa3soBaHHit [lapamyulupa, a TakxKe c MaTepHanamH 
O YeTBEPTHUHbIX OJIEMCHEHHAX COCeqHeH TeppuTopun Kamuarxu. 

/\pepHve JleqHuKOBbIe Tporu Ilapamymimpa nmpopesanbl yuleibaMu (no 
KOTOPbIM TeKyT COBPpeMeHHBbIe peKH) Ha rulyOuHy Oosee 100 mM, Momogne 
TporH — He 6oslee eM Ha 8—20 M; B MOJOJbIe JIEMHHKOBLIe OTO%KeHUA He- 
NOCpeACTBEHHO BJIOMKEHbI OTJIOKCHHA COBPEMCHHHIX PeYHbIX MOM. 

B cocrape O6M0MOuHOrO MaTepHasia ApeBHeyeTBepTHUHEIX MOpeH Hs06H- 
AY!OT OOJOMKH XapaKTePHHIX KOPHYHEBHIX MIKTYATHIX AHMeSHTOB, 3asleralo- 
WWWX Ha HEOreHOBbIX OTJOKCHHAX B OCHOBAHHH YETBEPTHUHEIX BY/IKAHHYeCKHX 
Tomu, Ilapamywupa. C gapyrof cropoxbl, B.  3TOM OG6AOMOUHOM MaTepHavie 
OTCYTCTBYIOT TEMHbI€ AHeSHTOBbIe aBbl C WIeIeBaThIMH MOpaMH, Csaralone 
MOJIOZHe JIABOBLIe MOTOKH HW B 6OJIbUIOM KOJIHUeCTBE BCTPeyalOlHeca B MOJIO- 
J\bIX JICMHHKOBbIX OTJIOKEHHAX. 

/[pesuue seqHHKOBLIe OTJO%KeHHA Ha [lapamyuinpe MecTaMH c.1a60 IC~ 
AOUMPOBaHEI. B BepxoBbAx p. 3aosepHo AHMIe Tpora pa36uTO pa3oMoM, 
BQOb KOTOPOrO BOCTOUHaA YACTb ONYWeHa NO OTHOWEHHIO K 3aMaqHOH mpH- 
MepHo Ha 20 M. B HeCKOMbKHX JeCATKAX METPOB OT pa3zyioMa (p1OBHOrIa- 
IMaJIbHbIe CYFJIMHKH, JleKalllwe Ha JPeBHeJIeCMHHKOBOM MOpeHe, CMATHI B He- 
GOuJIblIHe, KPyTble, MECTaMH Pa3OpBaHHble ckankH. B MONOMEIX JeRHHKOBRIX 
oOpa3oBpaHHAX CJleMOB TEKTOHHYeCKHX AUCIOKaUMA He Habsiomaerca. 

Ha cocejuei KamuatKe 4xCI0 YeTBeEPTHYHEIX OseqeHeHHM TOUHO He ycTa- 
HOBJICHO, HO OTYCTJIMBbI CJIeAbI ABYX O/leMeHeHHH — ApeBHeyeTBepTHYHOTO H 
no3saHeyeTBepTuyHoro. [leppoe pa3sBusoch BCKOpe Nocae NO3AHeN/IMOWeHOBLIX 
noguATuH. OcraTkH TporoB STOFO OwleqeHeHHA COXpaHWJIMCcb MeCTaMN B rop- 
HbIX pawoHax KamuaTKH Ha a6cOJNOTHBIX OTMeTKaXx 6oslee 400—500 m. Bro- 
poe, Mmo3HeyeTBepTH4HOe, OeneHeHHe KamuaTKH OCTaBHJIO OTUeTIMBHIe 


1 Hassan Hamu B 1952 r. B uects coBerckoro reonora IO. A. Bunu6uua. 


sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 


sanitized Copy Approved for Release 2010/04/27 : CIA-RDP80T00246A045400100001-6 


188 I’. M. Baacoe 





Cleqbl B BAe MOJOM0rO pesbeta MHOFHX FOPHbIX paliOHOB UH MOJIHbIX KOM- 
MJIEKCOB JICMHHKOBbIX OOpa30BaHHH B AOJIMHaX COBPeMEHHbIX peK. Koueunpie 
MOPeHbI NO3AHEYETBEPTHUHbIX JICMHHKOB Ha BOCTOUHOM nobepexbe KamuaTKH 
pacnoJlaraioTca y COBpeMeHHOoro Oepera nosyocrpoBa. B GeperosBbix o6pbipax 
XOpOllo NpocieKHBaeTcA Mepexod JIEMHHKOBbIX OTJIOKeHHH B MOPCKHe OTVJIO- 
XKCHHA HH3KHX (12—20 mM) Mopckux Teppac (B.iacop uv Uemexos, 1950a, 
19506). 

TakuM 06pa30M, MMeIOWUIHeCA MaTepHaJIbl CBHJETeIbCTBYIOT O BO3MOXKHOM 
TICKPOBHOM xXapakTepe peBHeyeTBepTH4HOrO ouenqenenuA Tlapamywiupa. 
B nmo3aHeveTBepTHYHOe BPCMA TAM Pa3BHBaJIHCb MPCHMYULECTBEHHO JOJIMHHbIe 
JICQHHKH, B TpeArOpbAX MeCTaMH CJIMBaBLUMeCA B HeOOJIbIIHe JIEMHHKOBbIe 
mokposbl. OwleqeHenua Cepepupix KypyuibcKHX OCTPOBOB, BHAHMO, ObWIM CHH- 
XPOHHbI C OvleqeHeHHAMH Kamuarku. 

UerpepTHunple OvleqeHeHHx CeBepHbix KypyabcKuxX OCTPOBOB ABJIAIOTCA 
HaHOoslee BEPOATHOH MPHYIHHOH OOeMHEHHOCTH HX PacTHTeJIbHOrO Mupa. Ha 
TIOKPbITbIX JIb,aMH OCTPOBaX MOFVJIM NOrHOHYTb MHOrHe MpOu3pacTaBlive TaM 
PacTHTeJIbHbIe BHAbI. OcTpoBHoe NMOOKeHHe TePpHTOPHN MpenATCTBOBAJIO 
B laJIbHeHWeM HMMHIrpauHu Ha Hee HOBbIX PaCTHTeCJIbHbIX BHOB. 

ByKaHH3M eCIH H HMeJl 3Ha4eHHe NpH MopMHpOBaHHH OHOLeH30B 
KypHJIbCKHX OCTPOBOB, TO ABHO HomuMHeHHOe. TeomornueckHe pa3pe3bl Ha 
OCTPOBax YOeXUTeJbHO NOKA3bIBAIOT JIOKAJIbHOCTb Ii Pa3HOBPEMEHHOCTb YeT- 
BEPTHUHBIX H3BepXKeHHH JaB WH MHPOKMacTHYecKorO MaTepHala H3 Ppa3sJIMIHbIxX 
BYJIKAHHYeCKHX O4AFOB WeHTpasbHoro Tuna. [py sTHx ycOBHAX MaccoBaad 
TH6eJb PACTHTEJIbBHbIX H 2KHBOTHBIX BHOB Ha KPYNHbIX OCTPOBaX HCBO3MOMKHA. 
‘CoxpaHHBIUHCbh BO MHOTMX yOeKHULaX, PaCTCHHA WH %KMBOTHbIe NoOce u3Bep- 
*KeHHH ObICTPO PAaSMHOMKAaIHCh H BOCNOJIHAMH MOTePpH B pahOHax JeHCTBOBAB- 
IHX BYJIKAHOB. 

[aBybId MpakTHYeCKHH BbIBO, KOTOPHIN CleayeT ClewaTb H3 CKa3aHHO"PoO, 
TOT, UTO HET MPHYHH COMHEBATbCA B BOSMOMKHOCTH HCKYCCTBEHHOrO Jlecopa3- 
‘peeHuA Ha CepepHbix Kypywipckux ocTpopax. He cosppemMeHHble KJIHMaTHUe- 
CkHe H NOUBeHHbI€ YCJIOBHA, He BYJIKAHHYeCKHe MpPOLMecchl, MpowO/KaroulNeca 
Hi Temepb, a 2aBHO MpowlesuiMe ABJIeHHA OOYCIOBHJIN Ges/lecHble JaHaWapTH 
Tlapamylwnpa, Iymury, Onexorana. YHu4TOMKeHHbIe JICHHHKAMHM JIeca MOryT 
ObITb BO3OOHOBJICHbI YCHJIMAMH UYesOBeKa. Bokpyr KpynHbIX HaCeJIeHHbIx 
MYHKTOB BO3MOXKHO CO3faHHe JICCHBIX NapKOBbIX HacaxKJeHHH. 
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TEOrFPA®HWHUYNYECKOE OBWECTBO COW 3 A CCP 


5. J. XAPHTOHOB 


K METOAWMKE KJIACCH®HKALLHH BEPEFOB BOJLOXPAHHJHLL 
NO YCAOBAAM MEPEPABOTKH 


Co3qaHne KPyNHBIX BOMOXpaHHMUL B AOIMHAX PaBHHHHbIX peK NPUBOLUT 
K H3MCHEHHAM IIPHPOAHBIX YCIOBHH 3HA4UHTeJIbHBIX OOacTel. OnHO u3 HaH6o- 
Jiee CYULeCTBEHHBIX H3MCHEHHH 3aKOUaeTCA B HapyUleHHu ycToHuHBocTH 6e- 
PeroBbIX CKJIOHOB B CBA3H CO 3HAYHTeCJIbBHbIM MOJ’beMOM BOABI HU MOABJICHHeEM 
HOBOrO akTopa opMuposaHHA OeperoBbix cKOHOB —- a6pasvoHHOrO pa3- 
MBIBa. ITO MPHBOAUT K BbIPa6oTKe HOBOrO NoMepeyHoro Npodusa GeperoBelx 
CKOHOB, YCTOHYHBOrO B HOBBIX ycOBHAX. IlepetbopmMupoBaHHe 6eperoBbrx 
CKJIOHOB BOJOXPaHHJIMI NOJYYHO Ha3sBaHHve Mepepa6orKu Geperos. 

Ha6i02eHHA, NPHBeAeCHHble Ha BOAOXpaHHJINIe AjHerponetposcxor T9C, 
NOKa3bIBaloT, UTO BeMYHHAa NepepaOoTkKuH 3a Bpema c 1935 no 1951 r. no- 
CTHIla B paye MecT cTa MeTposB (IIpmuKuny, 1954). Benwunua Tak Ha3biBaemMon 
«lepepa6oTkH B KOHeUHYIO CTaMHIO», COrlacHO CyLecTBYIOWIMM mporHo3aM 
(Sostorapes, 1955), qomkHa AOcTUraTb COTeH MeTDPOB. 

HaxogaliMecn B 3TOM MoNOCe KPyNHble HaCeIeHHbIe MYHKTbI H MpOMBILI- 
JICHHBIC MPCANPHATHA MOTPeOyIoT CIelHaJIbHbIX MEP 3aLHTbI HX TeppHTOpHE, 
a Ce@JIbCKHe HaCeJIeHHble IIyHKTbI — MepeceleHHA Ha yUaCTKH, HaXxOJAlHeca 
BHe YrpOKaeMOH 30H. 

CyulecTsyloujve MeTOZbI Nporno3sa mepepa6orkH Geperos pelliawrT aty 3a- 
fayy Kak JBYXMepHylo — B MVIOCKOCTH HOPMaJIbHOrO K Gepery npoduaa. Daa 
MPOCTPaHCTBeHHOrO PelIeHHA STOH 3a0a4H HEOOXOAHMO YUUTHIBATh PA ABJIE- 
HHH MW B NepBylO OYepedb — MPOOJIbHbIH TpaHcnopT MpOAyKTOB pa3pyllienna 
Geperos. I[locieqHee ABIeHHe B HaCTOAIee BPeEMA Cle COBEPINeHHO He H3y- 
yeHO, a MOTOMY He MOXKET ObITb OXapaKTePH30BaHO C KOJIHYeCTBEHHOM CTO- 
POHbI Jlaxke NpH6vIHKeHHO. 

OgHako JIA NepBEIX CTaQMH CYWLeECTBOBaHHA BOMOXpaHHUuMla, T. e. WIA 
TepBbix, 1O—20 aeT, MpOAOMbHbIM TPaHCNopT ele He. urpaeT 3HaYHTebHOH 
POM, TaK KaK MPOAYKTHI pa3spylieHua Geperos elle TOIbKO Ha4YHHAaloT O6pa- 
30BbIBaTbCA. TakKuM O6pa30M, MOXKHO. AOMYCTUTb, ITO AA nepBHIxX 10—20 ser 
TIPOrHO3 MepepaGorTKH, CHeMaHHHIM B MJIOCKOCTH MpoMHA, B MOCTATOUHOH cTe- 
Ti@HH. OTOOpaxkaer CyYMLHOCTb CaMoro Mpouecca mepepabotku. Jaa npoctpax- 
CTBeHHOrO Ke IpeAcTaBseHHA O Nepepa6oTKe HeO6XOAZHMO paclipocTpaHHuTb 
JaHHble MporHo3a MO Mpoduiio Ha. Bech yuacToK Gepera, KOTOpbIN STOT Mmpo- 
<pHJIb MOMKET XAPaAKTEPH3OBAaTb. | 

BenuunHa mepepa6otku Gepera B OCHOBHOM onmpeyemaeTca ruaposornye- 
CKHMH, TeOMOpdosoruyecKHMH MW reoOrHuecKHMH (hakTCpaMH. ITH rpynitbl 
bakTOPOB MPOABIAIOTCA BO B3@HMOCBA3H H B3AHMOACHCTBHH. 
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se ee eS 

B nocaequee spems C. JI. Benzposnrm (1955) npesomeno genuTb BOs0- 
XPpaHHJHUle MO AWIMHe Ha PAA 30H Ha OCHOBe rHAposorMyeckux daKkTopos, 
BIMAIOIWHX Ha MepepaOorky, B YaCTHOCTH MO OTJHYHAM YPOBCHHBIX p@KHMOB 
B STHX 30HaX. Takoe MeeHHe AaeT HEKOTOPOe MpesCTaBeHHe O pa3qmM4unAX 
B YCJIOBHAX TepepaOoTkH Gepera B pPa3/IHYHBIX 30HAX, OMHAKO NpeaACcTaBeHHA 
STH He MOBI, B YACTHOCTH MPH 3TOM HE YYHTHIBACTCA 3alHTHAA POJIb Me@JIKO- 
BOHH, OOpa30BaHHBIX 3aTOMJICHHBIMA HU3KHMM TeppacaMH, B TO BDeMA KaK 
POJlb 3TA HECOMHeHHA (SomoTapes, 1955). 

Han6oulee CylleCTBeEHHBIM MOMEHTOM, B 3Ha4HTeIbHON cTeneHH ONPe Ne AO- 
IMM BeHYHHy MepepaOorkuw Oeperop B Pa3/IMUHbIX 30HaX BOOXpaHHIMuta, 
ABAACTCA COOTHOWCHHE TMOJIOMKeHHA HOPMA@JIbHOrO TMOAMOpHorO ropH30HTa 
(HUD) soxoxpanuanuya c reomopdoslor“ueckHMH 3JIEMCHTAMH JLOJIMEbI peKH, 
HHave TOBOPA — B3aHMOCBA3b MaKTOPOB THAPO.IOrMyeCKHX Cc reoMopdo.toOrH- 
yeCKHMH. Ecj1H, KpOMe Toro, elle yYeCTb BAHAHMe reoworMyecKHX akTopos, 

i] C B A 

M | seer emmmmmmedtiine eee a 

80 

70 

60 }—-—.-- nie 

50 

40 

30 


20 





1700 1600 1500 1400 1300 ~~ ~*1200 
Pacemonuun no gapbamepy (6 xm) 


Ipimep paionupopanns GeperoB BOROXpaHHAMa NO ycAOBHaM nepepadorkn. 


M — Mexenublit ropu3ounT pexu; /7¢ — ropH30HT naBOAKOBbIX BOA pekH;, /7 — nopepxHocTb noh- 

MeHHOH Teppachl; /, J] 4 J/] — nopepxHocTH COOTBeTCTBeHHO nepson, BTOpoit H TpeTbeA Han- 

NOAMeHHBIX Teppac; H//[ — HopMaabublii MoAnopHbii ropH30HT BOROXpaHHaumia; A, B, C u 
D — 30HbI BOAOXpaHHAHa, BbILeAREMbIe MO YcAOBHaM NepepaboTKH Oeperos. 


TO MbI NOJTYYHM HaWOouee NOHOe MpeACTABeHHe O BJIHAHAN Ha nepepaboTky 
BC€X FPylN PakTopos, O6ycJIOBJIUBAIOWIHX ee. 

Kak uspectuo, HIT sogoxpanwauu mouTw ropu30HTaJeH, pewdaa «xe 20- 
THHa, a CJICQOBATCJIbHO H SJICMeHTbI ee (AHO AOJIMHbI, OOpa3syemoe noimol, 
H MOBe€PXHOCTH Teppac) HMeIOT H3BeCTHbI MPOAOIbHBIA ykKJIOH. B cBA3H 
C 3THM B HH30BOH YaCTH BOMOXPaHWJIMLe HMeeT OONbIUHe TIVOUHbI UM WH- 
pHHy;, aOpa3sua 30ecb OyneT NpoABJleHa B Gombe cTeneHH, HexKeN B Bep- 
XOBbAX BOJOXPaHHJIMIa, re NOCHeqHee 0 CBOeEMY YPOBeHHOMY pexumy Gy- 
RET B 3HaYHTeIbHOH CTeMeCHH HalOMMHAaTb peky H Pye, CeMOBATeIbHO, Coxpa- 
‘HHT CBO€ 3HaYe€HHe SPO3HOHHbIM pa3MblB. HekoTopble 3 3JIEMeHTOB JOJIMHBI, 
‘B YUaCTHOCTH MOMMA, a HHOra TakxKe UW HaAMOMMeHHbIe Teppachi, B HH30BOH 
“aCTH BOMOXPaHHJIMUa OKAKYTCA 3aTOMJIeCHHbIMH. IIpu 3Tom B cpemaHel 30HE 
BORMOXPaHHJIMla OHH MOryT OOpa3OBbIBaTb ME/KOBOAbA, a B BEPXOBOI — OKa- 
3aTpca Bblille HITT u asureca nosromy mpeaMerom mepepaborkn. 

M3 cka3aHHoro CllesyeT, TO CooTHOWeHHe nomoKeHHA HIIE nu reomopdo- 
JIOTHH MOJIMHbI H QOJOKHO ObITb NOJIO%KeHO B OCHOBY KJlaccHukanun Geperos 
BOAOXPaHHJIHL, NO YCJIOBHAM TepepaOoTkH, a yxKe Ha 3TOM (hoHe OMKHO 
ObITh MpoBeeHO AeeHHe Ha yYAaCTKH, OTMMYAIOWIMecA reonOrMyecKHM cTpoe- 
HHeM (JIHTOJIOrHeH, MOUIHOCTbIO TOPH30HTOB, XapaKTepOM 3aJleraHua H T. 11). 
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K meroduxe kaaccugbuxayuu GOepezos sodoxparuauy 19] 





. Jin BbIACHeHHA POH cooTHOWWeHHA HIIT c reomopconornuyeckHMu 91e- 
MeHTaMH JOJIMHbI PaCCMOTPHM MPOAOJIbHbIN Npoub DOJMHbI peKH, Ha KOTO- 
POM. 1OKa3aHbl YPOBHH M@2KCHHBIX H MaBONKOBbIX BOX, NOBEPXHOCTH PedHbIX 
teppac 4 HIIT sogoxpanuanma (cM. pHcyHoK). 

Kak ye OTMe¥a0Cb, B NPeCAMIOTHHHOH 4acTH BOOXpaHnauule Oyner 
MMeTb HaHOO/billHe TyOHHbI H WHPHHY, IpH 9TOM MOFYT OKa3aTbCA 3aTONeH- 
HbIMH HH3KHe HaANOHMeHHHe Teppacnl. Jlonycrum, uro neppan HagqnofmMeHHaa 
Teppaca C CO34aHHeM BOMOXpaHWJMila OyfeT 3aToMeHa Ha HeKOTOPyIO ray- 
GHHY, MPH KOTOPOH YYACTKH pasBHTuA STO TeppachI OyzyT NpegzCTaBATD CO- 
Gol MeIKOBObA, OCTaOAIOUHe BOHOBOe BO3MeHCTBHe Ha Geper, o6pasyembIit 
6oslee BHICOKHMH TeppacaMH. | 

Kak W3BeCTHO, BOJHBI Ha4HHaIOT HCIIBITHIBATD COMPOTHBJeHHe Ha Np 
rayOune H, paBHOH NOOBHHE JJIHHBI BOJIHBI. OHaKO 43 TeOPpHH BOJIHOBOrO 
ABHKEHHA M3BECTHO TakxKe, YTO CKOPOCTb ABHXKCHHA UACTHIL BOA Ha 9TOL 
riyOuve cocTaBlsderT JIMllb 4% ux CKOpOCTH y NOBepXHOCTH. 

3 3TOrO MOKHO 3aKJIIOUHTb, 4¥TO PIy6MHy, Ha KOTOPOM BOVIHbI HAYMHAIOT 
UCNBITLIBATh CYIICCTBEHHOe COMPOTHBJeHHe Ha, C@AyeT MPHHATb MeHDbIIei 
TICJIOBHHI WJIMHbI BOJIHBI. C Apyrof CTOPOHbI, OYeBHAHO, TO 9Ta ray6uHa ue 
MOKeT GbITb MCHbIe BLICOTHI BOIHEI 2, NOCKOJIbKY pH Takolt rty6uHe Mpouc- 
XOJHT MOHOe PaspywieHHe EOMH. 

Jian HausHxX Wee MOKHO NPHHATb TIyOWHY, MPH KOTOPOM BOHHI Ha4dH- 
HaloT. HCMBITHBATb 3HAYHTeEMBHOE COMPOTHBeHHe Ha, a CJIeMOBAaTe/IbHO, 
4 3HAYHTEIbHO TEPATb CBOIO SHEPFHO, paBHOH YABOeCHHOM BbICOTe BOJIHHI, T. e. 
Kkorna H = 2h. CnpapeaMBocTb Takoro AOMYULeHUA, B YACTHOCTH, NOATBEpX- 
faeTca TeM, 4TO, KaK MOKa3aJIH HaTypHble Ha6lOAeHHA, rny6uHa SpoBKH NOL- 
BOZHOH OTMEIH BOAOXPaHHJIHUL paBHa YABOeHHOH BbICOTe BOJIHEI (Mp mecua- 
HAX TpyHTax), H3 Yero CenyeT, ITO Ha Oosbell rayOuHe BosAelicTBHeE BOAH 
Ha QHO HC3HAaUNTeJIbHO. 

CoracHoO CKa3aHHOMY, B BBIZeIeHHOM HAMM NpHNnACTHHHOH 30He A 
AOMKHO co6ofaTEca ycnoBpue H,< 2h, rne H, —ray6una 34Tonnenusx nep- 


BOH HaAmOHMeHHOH Teppacn. [lof#MeHHaa Teppaca B 3TOH 30He GyyzeT 3aTON- 
JleHa Ha r1y6HHy, 3Ha4YHTebHO MPeBOCXOAAMYIO DBOHHYIO BLICOTY BOVJIHBI, T. e. 
A > 2h. 

Takum O6pa3om, B pegemax 30HbI A BeTpOBOe BOJIHEHHe, BOSHMKUee B O6- 
JIaCTH, HMelOWeH 3HAYHTeIbHbIe TAYOHHH, OyweT racHTbca Ha y4acTKax pa3- 
BHTHA MepBOK HaAMOMMeHHOH Teppachl, OaroqapaA weMy Ha 3THX yuacTKaX 
cilelyeT OKUZaTb MeHbLIyloO Nepepa6oTky Mo cpaBHeHH1O C y4aCTKAaMH, Ha KO- 
TOPbIX MepBah HaNOMMeHHaA Teppaca YHHYTOKeHAa B Pe3yJIbTaTe 3PO3HOH- 
HOrO pa3MBbIBa. 

Crenyiouan 30Ha B xapaktepu3yetca Tem, 4TO NoMa 37ecb elle Nposou- 
*KaeT ObITb 3aTOMICHHOH Ha TAyOHHY, MpeBOCXOAALLyio ABOHHYIO BHICOTY 
BOJIHBI, a B BePXH€H YaCTH 30HbI paBHylO STO BeHUHHe, T. e. H, > 2h. 


B To ke BpeMA MOBEPXHOCTb NepBoh HaAMOuMeHHOH Teppacbl 30ecb yxKe M0- 
ABHMaCb H3-MOA BOAR, HU Teppaca aTa CaMa CTaJla MpegMeTOM Nepepa6orKu. 

Hecmotpa Ha TO uTo 30Ha B HaxOMHTCA Bbile npenbiAyuel (mo Teye- 
HHIO), MepepaG6oTka 3feCb MOMKeT MOCTHTATh GOOMbUIMX BeENMYHH, NOCKOMbKy 
3eCb OTCYTCTBY€T FaCHTeJIb BOJTHOBOH SHEPrHH B BHAE FOTOBOH NOABOAHON OT- 
ME€JIH. 

B npenetax 30HbI C noma OygeT 3aToMieHa Ha BeHUMHY, MeHDILIyIO 
ABOHHON BbICOTHI BOJIHBI, T. e. H,~< 2h. Baarogapa sTomy moma 3yecb 6ymeT 


HrpaTb TY Ke POb, YTO H NepBad HAaAMOMMeHHAaA Teppaca B NMpexNAOTHHHOL 
30He BOJOXpaHHJMUla, T. e. GyqeT racHTb BOJHEI. B pesysbTaTe 3TOrO Nepepa- 
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Gorka nepBolt H 6ovlee BbICOKHX E 
Sea eee edd Teppac 3fecb OyaeT OcMaGeHa MO CpaBHeHHIO 

Sova DB Halliem mpuMmepe XapakTepu3yetca Tem, uTo HIIT 3necb ne 6yner 
NPeBPULaTh YPOBHA CpeAHHX MaBogKOB. B 3sTom culyyae pOJlb a6pa3HOHHOrOo 
noAMbipa Oeperos 6ymeT BecbMa H€3HaUHTCJIbHOU, TaK KaK IWMpHHa H ralyOuHa 
BOROXPAaHWJMUa 34eCb OyMeT Take MeHbIIe, ¥eM y He3aperyJMPOBaHHOH peku 
B maBonoK. Ilockombky xe 37eCb COXPaHSAIOTCA CKOPOCTH TeyeHHs, 61N3KHeE 
K N€PBOHAYaJIbHbIM, TO S3PO3HOHHBI pa3sMbIB 3feCb 6yeT UMETb TO xe 3Ha- 
MCHHe, TO H HO CO3qaHHA BONMOXpaHvauina. Ha ocHOBaHHM 3TOrTO MOMKHO 
HPCANOOKHTb, YTO Nepepaoorka Geperos, o6ycioBeHHan aOpa3HOHHBIM pa3- 
MBIBOM, B lipewestax 30HbI D npaKtTuyecku OyeT OTCYTCTBOBATH. 

B 3aBHCHMOCTH OT KOHKPeTHHIX YCIOBHE Toro Hu HHOro BOMOXpaHWIMuLa 
B Npewetax HaMeveHHbIX TaKHM OO6pa30M 30H MOIYT 6BITb B CBOIO ovepeb 
BBLICCHbI YYaCTKH, OTJIHYAaIOWMeCA OCOHOeHHOCTAMH reosornyeckoro CTpoeHHs 
MOpQOMOrHeH CKJIOHOB HT. IL., a Takxe yUaCTKH, Ha KOTOPbIX MO KET cKa- 
3aTbCA CpaOoTKa ypOBHA BOL B BONOXpaHHaUute. 

IIpH wHoM nomomwenun HMO orsocurerbyo reOMOP@CJJOrHYeCKHX 3JIeEMeH- 
TOB AOJMHBI BOSHHKHYT pyre UX COCTHOUIEHHA, B pesybTaTe vero ZeTeHHe 
BOROXPaHHJMNa Ha 3OHbI M0 YCOBHAM repepa6oTKu Geperos Oyfer HHbIM. 
OgHako Takaa Audbdepenynanua Oeperos BCerga MoxeT ObITh MpoBegeHa Ha 
BONOXPaHHJIMULaXx, CO3HaBaeMBIX B AOJIMHAX PABHHHHBIX PeK, CCH H3BeCTHDI 


B OOWIMX YepTax reomopdosornyeckoe CTpOeHHe JOJIMHbI H ypOBeHHBIe pe- 
*KMMbI PCKH H BOJOXpaHHMlla. | 
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